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(2 2-13] AZAZIE XGE YA A AT

1900 1960 1970 1980 1990 2000 2010 2020 0|4
1959 1969 1979 1989 1999 2009 2019 2024
MNEEYA| 19256 32,592 202,701 149,766 649,211 644,064 | 1,111,706 402,796 147,536
HAPAA| 1162 2,018 15,604 86,928 278,550 395,492 290,601 136,243 41,953
STz - - - 24,924 92,261 262,553 128,684 59,413 32,712
CHAZSAA| - 1,387 4,627 18,193 161,845 232,646 161,805 75,367 40,226
SAZSN| - 1,851 - 10,570 47,710| 137,924 | 214,858 17,668 12,242
LTSN - 5,787 14,113 37,007 123,838 211,033 193,162 121,986 31,892
OIMLAA| 872 781 5,863 18,234 104,661 323,569 280,488 128,889 16,319
MEELXXA| - - - - 4,677 13,657 | 805918| 270,887 -
A= 390 1,473 13,798 146,193 453,653 | 1,014,330 | 1,198,827 470,449 81,459
JEEEXX|E - 1,510 2,674 33,939 102,622 305,556 292,809 81,854 25,809
=ENEL - - 27,663 57,221 79,809 227,183 350,960 132,721 28,235
STl - 2,311 2,909 17,734 90,860 158,736 394,774 125,066 30,066
MEEYUXX|T 228 397 31,086 40,472 112,957 326,466 366,890 125,843 16,012
Mertde 393 334 12,959 33,821 105,838 225,713 306,727 132,749 30,797
AAMEE - 2,759 15,744 42,663 137,896 206,982 435,235 153,843 59,641
A - 762 30,726 33,999 207,397 237,911 386,470 134,264 27,001
HNZF=EYUXIX| - 5,478 11,260 32,397 88,570 43,211 99,551 33,117 12,662
X} G 2y
[£ 2-14] HYAI7|E K| HREA 15T AT
1900 | 1910 | 1920 | 1930 | 1940 | 1950 | 1960 | 1970 | 1980 | 1990 | 2000 | 2010 | 2020 | OJAt
1909 | 1919 | 1929 | 1939 | 1949 | 1959 | 1969 | 1979 | 1989 | 1999 | 2009 | 2019 | 2024
MNEEYA| 9454 | 1,562 1336 | 6518 6,757| 5349| 8431 | 9071| 6738| 6497 3,074
BARLAN| 300 116 187 33| 100 2415| 3618| 4823| 4036| 4866 1271
=S e IN| 4154 | 7097 | 5251| 4,766| 3961 3,271
[N FSEES:N| 1387 | 4627| 3639| 5581 | 5674| 4045| 3967| 2366
SAEIA| 1,851 2643 | 1491 | 4057| 3465| 2945| 1360
CHZAA| - 1,929 2352| 3,084| 2692 3702| 2972 4,066 1,772
OIF T A| 781| 1466| 1403| 2492| 4557| 4125| 2630| 1,632
N=
s _ 935 | 1517 | 12792 | 15,049
SEXRIA
Z7= 390 491| 1,061| 2565| 2946| 2957| 3746| 3825| 1,006
43
_ 377 382| 1131 1368| 2198| 21563| 1387 860
SR
e 1456 | 1168| 1140| 2.065| 2309| 2011 743
SHET 2311 2909| 1108| 1683| 1541| 2780| 2233 940
=
_ 228 132 1,003| 1,306| 1569 | 2383| 2414| 2,097 843
SEXR|E
Tt 106 74 33 334| 2160| 1.001| 1604| 1684| 2239 2709 581
AN=Er 2759 | 1,431| 1333| 1768| 1683| 2882| 1947 992
AN 762 | 5121 1789| 3006| 1999| 2328| 2201 1,000
N[
- 5478 | 1261| 1045| 1808| 2058| 1914| 3680 791
SEXR|E
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2025 71& 8 ¥ 3082 23 FHEH A= 9F 1,218% 0], oo sidsh=

TR FGEE3) FAY] £ AEE 7IE0E, Wi 309 AR 235t

OF 1,664, & 378%m’ 72| FAPt B Al

.55 99091 ﬂioﬂ ﬂi%ﬂi 74%151 FAREC] EAA O R w93} 7|E(309)S 2Tt

20209t} SEHS 71H 08, w33t £ 7} 7RSSR = o] e, 204090 A 3 F7HE&0]
oF 9.9%& H Aol =S Z 07 AIFHET} FAF AWA 7]E 8= 20299700 15.61%2] 1L

4 S-S 71ES A o2 Bt ol whet 2025 W RE 20359 Ao 7} a3 A ] A F o

o] Fom o]t A FAIE 1T YR, fES dAH HA L

[ 2-15] Hal =S FHAHAIS A 30 O1Y) X &g S

o R SHES | 2a BUIR%) O R EEESTET)

20254 1,218 846 2,446,804 11.13
20264 1313 7.80 2,780,756 13.65
20274 1423 8.38 3,004,520 8.05
2028 1,543 843 3270935 8.87
2029 1,664 7.84 3,781,462 [ EET
20304 1,767 6.19 4,228 541 11.82
20314 1,832 368 4,521,168 6.92
2032\ 1,933 551 4,875,099 7.83
20334 2,071 7.14 5,451,882 11.83
2034 2,254 8.84 5,809,041 6.55
203544 2419 7.32 6,093,125 4.89
20364 2,581 6.70 6,599,390 831
20374 2,763 7.05 7,031,362 6.55
20384 2,926 5.90 7,672,131 7.69
2039 3,110 6.29 8,252,906 8.99
204041 3418 060 9,206,589 11,56
20414 3,664 7.20 9,925,606 7.81
2042 3,838 4.75 10,437,227 5.15
2043 4,030 5.00 11,639,292 10.56
2044 4,249 543 12,403,767 7.49
2045 4,459 4.94 13,199,000 6.41
2046 4,639 4.04 13,853,102 4.96
20474 4,821 392 14,289,761 3.15
2048 5,055 4.85 15,065,500 543
2049 5223 332 15,613,089 3.63
205041 5,388 3.16 16,226,044 3.93
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—IrQ 090X 120X rol4o M MUk H40 12mo o 10 >=ox o o H-

o S0 A5] B4R o]0} 4= Qlek. i g Al el 3 BEA A B
AN

=
oA, A 9 DE} HEA AP A USE HA F,

o] AlFBter.
[E 2-16] A= 917 U ZHAHE 0]
il T () T | Q17 HHEE (%) | BLHS UM (Z8) BHEEE (%)
2025 51,930 -0.1 2,200.00 2
20264 51,880 -0.1 2,241.80 1.9
20274 51,820 -0.12 2,282.15 1.8
20284 51,750 -0.13 2,320.95 1.7
20294 51,670 -0.15 2,358.08 1.6
20304 51,580 -0.17 2,392.45 1.5
20314 51,470 -0.21 2,418.78 14
2032 51,340 -0.25 2,443.97 1.3
20334 51,190 -0.29 2,466.93 1.2
20344 51,020 -0.33 2,488.14 1.1
20354 50,830 -0.37 2,507.05 1
20364 50,620 -0.41 2,522.09 0.9
20374 50,390 -0.45 2,537.22 0.8
20384 50,140 -0.5 2,547.37 0.7
20394 49,870 -0.54 2,552.46 0.6
20404 49,580 -0.58 2,557.47 0.5
20414 49,270 -0.62 2,562.48 0.5
20424 48,940 -0.66 2,567.49 0.5
20434 48,590 -0.7 2,572.50 0.5
20444 48,220 -0.74 2,577.51 0.5
20454 47,830 -0.78 2,582.52 0.5
20464 47,420 -0.82 2,587.54 0.5
20474 46,990 -0.86 2,592.55 0.5
20484 46,540 -0.9 2,597.56 0.5
20494 46,070 -0.94 2,602.57 0.5
20504 45,580 -0.98 2,615.58 0.5
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BFEL oAl HokRo] 22 71759 2% A 0.5%714] 312 0 &2 Fobd ol wheha] &
4 Y g2 37F 5= o, A7 AEE 5 Qe o AR Y E2 AtH o2 £4E Vs
Ajo] EAglt.
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—IrQ 090X 120X rol4o M MUk H40 12mo o 10 >=ox o o H-

[B2-17) ATHEE L AHNTES 125t =S HA L5 £0|

oz SHEBH/QITN0 | SHSA/AT0 RSB /S EEEINEIY,

20254 511.20 0.225 1,206.67 0.53
2026 554.82 0.246 1,283.98 0.57
20274 606.88 0.270 1,378.02 0.61
2028 706.04 0.293 1,574.26 0.65
20294 793.47 0.314 1,738.65 0.69
20304 850.46 0.326 1,833.55 0.70
20314 921.03 0.346 1,959.88 0.74
20324 1,035.70 0.374 2,175.68 0.79
20334 1,108.51 0.411 2,300.21 0.85
20344 1,167.44 0.444 2,393.87 0.91
20354 1,270.85 0.477 2,576.62 0.97
20364 1,361.46 0.515 2,732.53 1.03
20374 1,474.99 0.550 2,929.37 1.09
20384 1,618.12 0.590 3,184.94 1.16
20394 1,818.11 0.655 3,552.22 1.28
2040 1,973.77 0.708 3,826.41 1.37
20414 2,090.02 0.748 4,018.59 1.44
20424 2,329.30 0.792 4,439.98 1.51
20434 2,523.99 0.843 4,767.38 1.59
20444 2,708.28 0.893 5,066.64 1.67
20454 2,867.12 0.938 5,310.09 1.74
20464 2,983.99 0.984 5,468.55 1.80
20474 3,176.38 1.043 5,757.20 1.89
20484 3,324.76 1.089 5,956.90 1.95
20494 3,491.72 1.136 6,180.95 2.01
2050 3,674.99 1.195 6,404.16 2.08
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—IrQ 090X 120X rol4o M MUk H40 12mo o 10 >=ox o o H-

SR A AS B Y QKT O S

« B2 10779 FYRA NS VA L FAR it
201683 20259714 F 1097E 45 5A7 Qs 34 2 8 @
2, R o4 72 9 WS} o) S F3hH o BAserh B4 A A4 A% B 9 R
o) oAk H94L 104 A ] A% A 02 27K 0% ekt o4 I 201695 E 2020
W7 2 2ol 7t 91l = -
7 TR B71A] A& Egiet. olefat it 57 Ale] oA LS, Fude, AY AR
o] it 5719} g glo

e
How 483 Aste spaHct

fEY = =
SEohs Aol mE it AF @0l T E Atr Hln: vzl PR oF 2 2,757

ohel™, 27 9,3499 ¥, ti ¥ 68562 ¥, A5 6,097 ¥ 59 =0=

19
ne)
@

2,
Y
T
5=l

ol

[H 2-20] 244 "A A= 22 2 X|2| 6f4H2016-2025)

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 A
(5t2)
7[RI 705,199 | 780,803 | 663,693 | 811,010 | 762,485| 763,472 | 990,076 | 959,123 | 890,860 | 916,415 8,243,136
LS SaN 203,163 | 176,805 | 213,402 | 308,400 | 237,763 | 231,788| 217,504 | 226,725 1,815,550
a2 45,801 78,188 84,604 | 101,991 | 105320| 131,643| 117,535 91,211 97,580 81,079 934,952
Che 61,675 63,944 67,861 73,627 82,725 76,259 63,156 63,213 60,514 72,680 685,654
A=y 30,577 13,846 18,910 53,984 20,963 | 170,514 | 155,703 59,531 39,253 46,482 609,763
QNS 78,627 81,977 92,585 72,317 25,784 31,050 31,794 29,620 32,770 32,601 509,125
RIS 185,663 | 274,577 460,240
HHASX|E 43,207 32,079 32,586 38,347 52,427 37,711 42,223 46,039 46,563 53,506 424,688
=3 34,708 35,295 31,657 33,611 42,555 42,777 42,594 43,250 50,969 57,500 414916
TEWSE 5,326 8,216 9,455 12,600 16,661 | 245,004 16,761 15,254 13,803 11,760 354,840
7hdE 12,275 15,794 18,219 20,011 22,597 29,681 31,952 34,953 15,647 15,198 216,327
SR 16,136 22,359 17,697 19,890 21,922 21,220 22,331 24,539 23,959 25,005 215,058
2 10,473 14,912 17,055 18,119 19,208 19,429 20,906 22,039 23,970 24,778 190,889
Hee 23,464 13,392 12,631 13,635 12,494 17,544 24,550 27,065 15,875 9,578 170,228
sz 12,445 13,626 11,368 12,295 9,422 11,041 13,793 21,722 20,758 22,471 148,941
18-sE 9,373 10,519 10,720 12,123 11,186 10,928 17,058 16,752 16,049 16,441 131,149
2 7,211 8,751 10,155 12,204 17,781 17,474 19,577 14,664 10,294 11,194 129,305
s 11,060 17,763 7,896 10,338 2,951 5,283 9,801 9,159 13,650 12,044 99,945




2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 A
CEE
LN 5,104 4,970 436 430 412 410 431 432 20,334 60,992 93,951
usg 13,790 8,558 9,080 8,846 7,862 7,875 7,991 8,261 8,211 7,637 88,111
AR 3,941 623 5,784 432 17,222 432 6,615 10,332 21,119 6,439 72,939
SfRERE 6,380 11,113 5,516 5,549 5,620 5,624 5,632 5,672 4,954 7,078 63,138
S - Qi e 4,584 4,782 4,782 4,782 6,593 6,563 4,793 5171 6,502 6,594 55,146
SRFEEY 4,021 5912 4,805 5,061 7,355 6,716 7,053 7,571 48,494
S 3,051 3,043 3,303 5,676 4,608 4,889 4,471 4,437 5,644 6,274 45,396
2 862 1,956 2,725 3,036 8,898 6,863 6,288 6,293 36,921
NG 2,000 743 2,010 5,214 1,842 5,409 9,235 7,274 33,727
E=os 2,492 2,450 2,116 2,182 4,100 2,964 2,028 6,053 2,485 4,790 31,660
ZAR 1,185 1,058 1,021 2,400 6,189 4,826 2,836 4,546 3,240 2,012 29,313
Ears 1,556 2,089 2,089 1,626 1,943 2,367 2,803 2,503 2,491 3,452 22,919
LR 9,233 8,950 18,183
QL 150 9,114 2,831 1,000 900 500 14,495
A 2,706 1,248 1,249 1,421 1,489 1,622 1,797 501 551 523 13,107
*= |HS K 992 1,663 992 1,027 1,042 1,042 1,137 1,447 9,232
*RRIRRK 4,567 1,957 6,524
ST 2,174 1,355 1,774 5,303
B 4,072 4,072
DRES 168 171 198 242 331 333 366 383 394 408 2,994
B4 1,447 1,302 2,749
=R 1,174 1,174
E'Z:J_%) 1,360,389 | 1,539,961 | 1,355,478 | 1,636,281 | 1,515,948 | 1,991,688 | 1,919,399 | 1,779,648 | 1,690,866 | 1,764,596 | 16,454,254
Z1) SXSE S W)
22) Bl 2t 3Pl 23| 23
EX: 7| SWESR M L RIE MIPAR OAMEAS2(2016-2025). [T
Al R Ot 72 H 0| =4
* ZA it Fo] 3}

R T At 532 A AEA Aok A T BET V& ASES deehe fAH

2 FEOR RS 4 Qltt o] F {8 BF A 1097 HREARl F71 A1 E Hol= A0 R vt

Wk 53], 202198 SR A o2 & 4= =, 20219 o]olls FAEE ofito] “AF o

APE TR 202180 A2 AIF #oFE HolA o] % o] SF0] S| FAIHIL Ytk A%

A ofibe drdE AT S-S WSS Sl v, fAEE dibke 1ES] Sk FAIE B

ojaL glom o] 7|E A g to] whE Al JES 9l e oflit =87} F7HRS AR
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(23 2-18] FRFAL AE 2 I |X|#2| 04t :01(2016-2025)
X 7SR MIE A RIE MRAY AHEER12H2016-2025). M7

) =o| AY, FE, AF FEoE HAHY, AA ik 10497F F 8%
4,5519 Yol @3ttt o] F A& 2 HA|(XZF H) ofake] Ik o] 4f o & tf 59| ofjito] Al A
Yol FATRS L 4 ek FATY 2 AR, FF, LAY, FARS R T,
F At R ok 8% Yol 0|2t} o] FANE A ES FEL i 7HT 22 52 F A5
om, By 5L 20219-S 71H 02 F2435] SVttt ol %Eﬂ%fe} 71877 Kol A
Alge 1 Eg % A7 AFQ 02 I8l F71s A0 & =yt
« FATE A4He] W} 0]
FARE dlat F THES = 20169 71 9F 2959 oA 20259 2199 A =EO=, AW oF
3~5% S-S FAIOHH At 02 QHY ARl 58 Bt ‘5E 2 2016WHH 20209 7H4] SV}
Stttz 20219 o] FHE = AR AT, 2025W0= 3.99% 02 SAE T B EAY 4t
< 20219 7|20 = F439] A5oti=tl, 20209714 B 1~2% *zolt% AAF T E= 20219
24.21%7HA] 58 ol F w2 59 it 27t A&H 0 &2 HAE AL Qirt. o] =95} -3 3
A IR s WA 9 ATE AL =Y 5 53 529 fnddg AFQO] A A5 vt
o}.38) ‘RA B = HS A Oo R TASHY o A A Q] A4t I A& F7FoHs A4S Ho|1l
Utk 20259 FABS Ak 9F 6,624 Yo & HA FA T ik <F 74.5%F AR gt

OE
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2
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m
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2 ME A R

H Ol MY $12(2016-2020)

(B 2-21] 415 221 2 Q|2 A
NESTE Qxiz2)
2z | a5 [ as | o [eme| B3 [amwy [ gaes | @
(42t (42t)

2016 30,995 | 262,821 | 472,275| 766,091 29,497 37,632 2,000 525169| 594,298
2017 14,641 294,591 581,372 | 890,604 25,427 57,629 3,049 | 563,252| 649,357
2018 27,250 | 224552 | 440,954 | 692,756 24,575 71,473 4906 | 561,768| 662,722
2019 53,984 | 255883 | 526,999| 836,866 24,547 60,699 8,428 | 605,741| 699,415
2020 20,963 | 250,945| 515,866| 787,774 28,344 85,604 18910 595316 | 728,174
2021 170,514 | 236,701 580,036 | 987,251 31,833 112,329 | 243,136| 617,139 1,004,437
2022 158,943 | 309,045| 468,100| 936,088 37,183 49,564 | 252,991 | 643,573| 983,311
2023 70,178 | 366,780| 413,833 | 850,791 40,163 54,347 | 204,498 | 629,849| 928,857
2024 48,081 292,705| 490,129 | 830,915 26,851 39,269 | 140,343| 653,488| 859,951
2025 59,649 310,177 | 506,144 | 875,970 21,884 35455| 168,880| 662,407 | 888,626
S| (eH2) 655,198 | 2,804,200 | 4,995,708 | 8,465,106 | 290,304 | 604,001 | 1,047,141 | 6,057,702 | 7,999,148

F1) QRS Y2 7| NS KIS O HISAR 5 24 R3] FAL 21 OfMOIA MBI, AN, ‘Y, ‘RXIE4

se= ZRE W

o ==
252 8

5101 ZH7A3H 20|t

S5 7|2YE ME H XIE HRAIY OflAHHE348H(2016-2025). T4

Chel. shopgl
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[H 2-22] 2|23 A ME LiH(2016-2025)

T2 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 A
(2124)

TEUWER 229,269

JgzEy

213} 2,000 3,049 4,906 8,278 9,796 | 11,031 | 11,050 9,084 6,772 5,703 71,669

= O

33UEE

J2ie|nuey 227,600 227,600

N PSR 733,377

Pak=gs}

FBAAE 683 683

2|z

A

FAAIA 19,878 19,878

2|z

HRE 7|

FAAIA 21,763 21,763

2|2 EE

=3 Yetxiat

2| puy 4505 | 14,609 3,362 5,154 5,815 33,445

S3UEE

22| nuey 224,501 | 191,052 | 127,617 | 114,538 657,608

Slim 9,264

Q| WMIE]

2)EE A 150 9,114 9,264

A TH2) 2,000 3,049 4,906 8,428 | 18,910 | 243,136 | 250,160 | 203,498 | 139,443 | 168,380 | 1,041,910

X 7 |2ZR MIE

al
=

KIE MISALY OlAEE518H2016-2025). Mt

S 04 72 L 0| 24
« A% TR o4 B} Fo|

7GR F= BRG] A, Y, A5 52 SEoe FAREA, 22 1087 AA| AE B o
Aok 529 F 86.5%°1 ot 42 3,2139 ¥(2016~20259 7]T)o1 HAE QI 7] A E A= T
" 4,0009] 9 o/ oflito] HAGE] AL glom,
201999l= 5,20204 o= H 104d & 71 B2 olito] HAEQLH ‘AY AR g RE PH=
Z50] 9t AR A B2 AE A 294 7|3 U 27 A A9 A
A9t ghEEH T E Ao g Helth ‘HE' 9] A9 =5
PFAIA g ot 377159 331 2 sl v ohedet 739 3-84S Al FS38 21 3
Hof| HAgE o] oy AFAR HE 2 AR, WERE, =
AT} LR TARS ZRISLAL Q= A0 2 UETh AR 315 352 A+

= o
TR D2 7|2 A9 A HS A-AE B AEE A R A

it & 718 2 ¥ISS AAShe Boke AE 2=

LU S R W

EZ]



[H 2-23] XE L= 2 ofldt By 30((2016-2025)

=4 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 A

= 472,275 | 581,372 | 440,954 | 526,999 | 515,866 | 580,036 | 468,100 | 413,833 | 490,129 | 506,144 | 4,995,708
JIBNSR | 422,756 | 459,732 | 407,034 | 520,228 | 454,939 | 433,293 | 409,549 | 360,964 | 436,250 | 416,624 | 4,321,369
SRR | 16,200 | 107,088 123,288
B7=x= | 15000 3313 2977| 6028| 9981| 1,957| 3130| 6464 6278 11966| 66,294
AR 9233| 8950 18,183
e 9086 | 2289| 3023 14,398
el 25,920 48936 | 140372 | 52,634 | 34469| 16,007 9,058| 327,39
e 945| 3,044| 1,943 1363 7,295
PRI 18900 | 59,674| 78,574
gue 1,516 185 1,701
LG

b 2,000 743| 2,010| 5214| 1.842| 5409| 9235| 7274| 33727
xoy 3483 3483
rai 30,995 | 14,641 | 27,250| 53,984 20,963 | 170,514| 158,943 | 70,178| 48081| 59,649 | 655,198
=y 30577| 13846| 18910 53,984 20,963| 170,514| 155703 | 59,531| 39,253| 46482| 609,763
IR 418 795| 8,340 230 9,783
sy 3240| 10647| 8828| 12937| 35652
3= 262,821 | 294,591 | 224,552 | 255,883 | 250,945 | 236,701 | 309,045 | 366,780 | 292,705 | 310,177 | 2,804,200
7RSS | 262,821 | 294,591 | 224,552 | 255,883 | 250,945 | 236,701 | 309,045 | 366,780 | 292,705 | 310,177 | 2,804,200
E‘j:l@ 766,091 | 890,604 | 692,756 | 836,866 | 787,774 | 987,251 | 936,088 | 850,791 | 830,915 | 875,970 | 8,455,106
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EX: 7IEEE NE X K= MR 0L EE(2016-2025). M

© FRIES oAt #3} S0]

AR v = ALl tigt fA RS olakE HA st
o} 2016\ R-E 2025741 9] FAHS allakE A

I glon o= LS YA FTIR FEAHIA B fAIE AR 808 s Er 55 HS
SEHEA st 2t AAIE 109 29| dlite] HAE = 71 HEE A 23 € ol B
= Qo] HA4 71 cflake] o] A gt Holtth

A GAES AR 20169 525,169 WYFAo) 4] 20259 662,407 g 0 = 10W7F F 26.1%
S7ForAlet. 7Y B2 oflito] WA HAL PA/MHERE 2016WU(FFAAF) 1,693 HojlAl
2025\ 2,172 42 2 F715HeH, 109 & 4 o4k 12 8,208 o] Gt ol AAHA|

_]
A A AT, AR FEBA A BA T &S FEoke oA 7Idske Aoz HAn 73
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—IrQ 090X 120X rol4o M MUk H40 12mo o 10 >=ox o o H-

YL 10U1HE 0,340 AOE F WAR 12 allsto] BAEIGOn, o] oA 4% B okl
M= HoFEo] A3 Tlo] mhEd, A7, B34 5 FUISHL BAE XA LGolA 7]
A0 HOIT. Solat & 201695 E 201897k “fARA ofito] o 28 ol Z7Hek oM, 5
7hel Folo] 28] RAS WA Y212 02 F7ko Qlchs Holth. theo Rt tuel, 23, 1A
BA 27} 2 29 ot

AT 8], 2

R

H 2-24] FXE RX|H2| &= F [X|Z 0l £0](2016-2025)

400~6402] 9 FE9) “§A B4 ofdlo] M| OH, FUSIER 5
o

AP AR = 210~2509 @ 7129 ofj4te] 7

= 2016 [2017 |2018 |2019 |2020 (2021 |2022 |2023 (2024 [2025 |=&HA

SHOIME 169,340 | 167,378 | 177,132 | 176,331 | 163,921 | 167,260 | 184,482 | 196,738 | 201,028 | 217,198 | 1,820,808
By 45801 | 78,188 | 84,604 | 101,991 | 105320 | 131,643 | 117,535| 91,211 | 97,580| 81,079 934,952
=3 34,708 | 35295| 31,657| 33,611| 42,565| 42,777| 42,594| 43,250| 50,969 | 57,500 414,916
e 43665| 38495| 40,184 | 47,827| 53722| 52903| 45964 | 45831| 50479 | 64,162 483,232
2A=XE 28207 | 28766| 29,609| 32,319| 42446| 36,554| 39,093| 39,575 40,285| 41,540 358,394
SURMAER 10473 | 14,912 17,065| 18,119| 19,208| 19,429| 20906 | 22,039| 23,970| 24,778 190,889
EImT e 16,136 | 22,359 | 17,697| 19.890| 21.922| 21220| 22331| 24539| 23,959 | 25005 215,058
QIAIEAIA 67434 | 67,066| 63,860| 62,086| 16,576| 20,644| 20,060| 19,514| 22,956| 21,899 382,095
AlZOJOFEOIH R 3,941 623 5,784 432 | 17,222 432 6,615| 10,332| 21,119| 6,439 72,939
k==t 9,373 | 10,519 10,720| 12,123| 11,186| 10,928| 17,058| 16,752 | 16,049 | 16,441 131,149
718 12275| 15,794 18219| 20,011| 22,597 | 29.681| 31,007| 31,909| 13,704| 13,835 209,032
g2 11,060 | 17,763 7,896 | 10,338 2,951 5,283 9,801 9,159 | 12,134| 11,859 98,244
g2 12,445 | 13,626 11,368| 12,295 9,422 | 11,041| 10553| 11,075| 11,930| 9,534 113,289
ZME 7.211 8751 | 10,155| 12204| 17,781| 17.474| 19577 | 14,664| 10,294| 11,194 129,305
mise 4,704 6,269 6,057 8,846 7,862 7,875 7,991 8,261 8211 7,637 73,713
SHUHEH 4,021 5,912 4,805 5,061 7,355 6,716 7,053 7,571 48,494
ZEUER 3,326 5,167 4549 | 4322 6,865 6,373 5,711 6,170 7,031 6,057 55,571
s/ 4584 | 4,782 4782 | 4782 6,593 6.563| 4,793 5,171 6,502 6,594 55,146
27N ' ' ' ' ' ' ' ' ' ' '
AT |2 862 1,956 2,725 3,036 8,898 6,863 6,288| 6,293 36,921
=AY 3,061 3,043 3,303 5676| 4.608| 4.889| 4471 4,437 5,644 | 6,274 45,396
BRE 8,542 4375 4,192 4675 4,612 4,705 5,032 5,437 41,570
SR 6,380 | 11,113 5516 5,549 5,620 5,624 5,632 5,672 4954 | 7,078 63,138
HEH 1,556 2,089 2,089 1,626 1,943 2,367 2,803 2,503 2,491 3,452 22,919
IEER 1,447 1,302 2,749
I NS P 5104 | 4,970 436 430 412 410 431 432 1,434 1,318 156,377
st TR 2,706 1,248 1,249 1,421 1,489 1,622 1,797 501 551 523 13,107
DIFHSEY

o 168 171 198 242 331 333 366 383 394 408 2,994
MRS 992 1,563 992 1,027 1,042 1,042 1,137 1,447 9,232
Sl ESPS| 4,567 1,957 6,524
SR A 2,174 1,355 1,774 5,303
S8 4,072 4,072
el kel 1,174 1,174
A (D) 525,169 | 563,252 | 561,768 | 605,741 | 595,316 | 617,139 | 643,573 | 629,849 | 653,488 | 662,407 | 6,057,702
EX: 7|2 EE ME L XIS MEAY OAHEAS2H2016-2025). K74
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3) = HRIA B7M00 M2 el |l HIg &

2025957 A A efYAHES 31 oD A H |

H18-2 5L, Belo] WASHE B8] 24 /Hsdt vl g Ag A BAska sk

)
o
o,
1,
il
N
rE
o
l
do
B
o
a0

E45H 5O A B B B SRk W1 F ), Ak
R A1 910 A AL, AL B2, A o SR Tl 9l ik
4 39 2187120 A Yok A AAAE 1839 2

5 91% %xm#oﬂ TSR g4E AU, fARES 238

QY
E“‘?_]_

i
i
d

A P

B 2-25] RX|EHIES otk "HEAUHIE o RHES2(HIE

T2 M a

HEXAHIE MH|A =25 SXI6H | 2fch OHA BHERO 2 3lish SRIEZ 1SO 4101

(Work Oder) OF 5t= &30 Lot 2F ¥ RX|E= oflit Asset Management - an anatomy
S Ml Xelsx| 2o woipls ot x| (Vesond
(Maintenance BackLog) (Deferred Maintenance)'2| £&f =l =2t #e| O (IMV)

m RXESHIE =Y
. AE T3] BE A2 918 A
T 25~504d A3t A& FAFEH= 109 o|ot AEY} vl e uff @A Zfo] & H ]l
2+ H]-8(Work Order)> 168% O S7H2.35/1.4 $/f9)ohH, FA Ha A A2 QI Z A& 4=
H]-8(Maintenance Backlog)Z 550% &75F= Z 0.2 YERdth 25~30d E AE2 108 ¥ A
EHO o FYE]= o 2 H]-8o| o WS Bt ofu gt 3F9 U Ao it X7 2 Q3 A
2 48] H]-&(*+34 H]-&, Maintenance Backlog)= &4 IA] YAYgict.

U ARV Y

[H 2-26] T=&717H0] M2 T ZH|(Work Order) Tt =%H|2(Maintenance Backlog Costs)

R T S{H|S A 22| HIS(=EHIR)

HIS($/ 1) HIS( / m?) HIS(S/ ft) HIS( / m?)
0~10 14 20,958 20 297,093
25~50 2.35 35,153 110 1,634,015
50~ - - 160 2,376,749

EX: https://www.appa.org/wp—-content/uploads/2020/10/Facilities-Manager-NovDec2014.pdf, &&: 1€ = 1,390¢
(20251 7€ 219 71&), & 1XZ0(EI(m?) = 10.7639(ft2)
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1] 82 7120] AYE AE(201419)0 2 FR0256)7H o] B AEBE AP A%
)2 gato] 18-S WAHOR BT WA} YOBR 20,958(% /md), 314 o4Fe] F2
5,153(2 /m?) Gtel FAMIASA41.580) Bt Folo 2 Ag3lrt o] 7182 vhEko.® 2025
d 71208 23 F AT 304 ofh, 319 ol TEsto] H 8- stk B T AL

(319 o14he] A9 25-50 Atole] TheaQul g 7152 A 8ohr.

-~
boE

l

[¢)

(O8]

-

[H 2-27] & AE(2025) HALO]| CHSE T ZtiH|E(Work Order) £ AE
LSER(H) | HAIHY HIZ7|Z (2 / m? |HIZ7IE (& / m?, |3 AR ChXiiH|2 X
201449E 7|1F) | 2025 E SHAT|ZE)

A ' HIZ HIZS () HI2
31¢ Olst 16,695,909 87.22  |20,958 33,191 554,157,622,549 80.44
314 01 2,446,804 12.78 35,153 55,671 136,218,123,869 19.56
27 19,323,984 690,375,746,418

* £33 F 313 0[5t HAF HERAHIE HIEI|1E: 20,9582/ x 132.54(20253 88 CCII) / 83.69(2014H HBH K|S A
Kl) = 33,191

* ES & 313 014 AL HEAIH|E TVt 7% 35,153 8/m x 132.564(2025'F 82 CClI) / 83.69(2014'3 AR K>3 AH|
X|) = 65,671

* MEEQULAT} 7 |HE|X| 42 HAkE H2

v-§ 74 A3 A A1H(20259)2 S H 82 6,903 07 FHHH o] FET F 31% 0172}
=G4 TA g HI S 19. 6%°ﬂ OHT%‘}L 1,3629°] st of= A =

A A2 E(12.8%)00 BISIA 2 BISS AAISIL 1o FF A EE S AT SV ‘513
ol & W =5 Al FdE= H]‘R HlE2 v 2 o .

« BE3E FH RAES AR FE
AFS oot A g A Q1 i) Ao FA ok A2 HA| A1 HE-2 HaSkol= 7P A2l
ol 35520l 285 A3 gul(Preventive Maintenance)= 714 £2F WA
59 245 2u|E Qg F 02 QX ok G} glom, YA 07 2.9 H].8.9] 12~18% A7to| 7}
551t}.39 E3t Deloitte Aol b2 T2 fA1#2E 6 33A5E LFHIE | 30%7H4]
Ao, A9 S dshs AdE 7IHE 4= Atk HZoll= [oTAIA, AL 7IRES] oS RAJH
& 71EE E-85to] A4 FHE AATEC R HUESte] FA4]7} oFtE]7] Hof| Al&StA st
5 AT S 583 Y=t Mckinsey BILA o] 2 o] 23t A9 f-A B4 v

F | 40%71A = H7do] 7Rslet.40)

39) Sullivan, G. P., Pugh, R., Melendez, A. P., & Hunt, W. D. (2002, December). Operations & maintenance best practices:
A guide to achieving operational efficiency (PNNL-13890). Pacific Northwest National Laboratory; U.S. Department of
Energy, Federal Energy Management Program. pp. 19-26. https://www.pnnl.gov/main/publications/external/technic
al_reports/pnnl-13890.pdf

40) Public Safety First: The Importance of Regular Maintenance, https://www.asseti.co/resources/public-safety—first?utm_
source=chatgpt.com(ZA: 2025.10.16.)
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ol et FAH,HE A AAE A At A8 B, 2 12% A8 Al 4 82899, A
30% 2|8 Aloll= 2,07199 2] Aol V=T, o] & 31490l =g ke A4 vl8-2 242 1639
o, 4099 ¢S AAT A= dlgHT

H 2-28] 3 AIF(2025H) RXIE4 LiMEE St 23 2 &t

LSES(A) | CaEeH|S 2R EHAEIOMH|S (R

ZA12% Z|cH 30%
314 0[5t 554,157,622,549 66,498,914,706 166,247,286,765
314 01y 136,218,123,869 16,346,174,864 40,865,437,161
E| 690,375,746,417 82,845,089,570 207,112,723,925

J B o
0254 ©]5 202417 AT W 0] FAPE AYHTHs F2 7}
Ashsic

B 2-29] &2 -E FAte| HEA Hat 0|

5
A | 0-30H(ES = ZiAs) AL ATE A ()

—IrQ 090X 120X rol4o M MUk H40 12mo o 10 >=ox o o H-

I ONESE [
BeR) N
oieix g
0-104 11-20 21-304 |
2025 5,943,713 7,105,874 3,646,322 16,695,909 2,446,804 19,142,713
2026 5,603,126 7,253,712 3,818,634 16,675,472 2,780,756 19,456,228
2027 5,479,983 7,258,398 4,026,843 16,765,224 3,004,520 19,769,744
2028 5,017,758 7,493,369 4,301,196 16,812,323 3,270,935 20,083,259
2029 4,783,685 7,360,183 4,471,444 16,615,312 3,781,462 20,396,774
2030 4,484,245 7,019,455 4,978,048 16,481,748 4,228,541 20,710,290
2031 4,133,534 6,964,666 5,404,447 16,502,647 4,521,158 21,023,805
2032 3,822,290 7,077,803 5,562,129 16,462,222 4,875,099 21,337,320
2033 3,678,370 6,533,173 6,087,410 16,198,953 5,451,882 21,650,836
2034 3,448,669 6,111,915 6,594,727 16,155,310 5,809,041 21,964,351
FF 1087 visf YARS] ARA L 5 F 3082 710 RS A AKE A 31 oY)



[E2-30] % 10417+ A 1PN U CEKIRHIG £

oE [ =SUE() & A ooty

rn

SEAHIS FHU(E)

314 0[5t 314 01 314 Olst 314 ol
HE () HIZ(%) | HX(m) HIZ(%) | SU(R) HIZ(%) | SH(>) HIZ(%)

2025 | 16,695,909 |87.22 2,446,804 (12.78 |554,157,622,549 180.27 |136,218,123,869 |19.73
2026 | 16,675,472 |85.71 2,780,756 |14.29 |553,479,278,482 |78.14 |154,809,899,460 |21.86

2027 | 16,765,224 |84.80 3,004,520 [15.20 |556,4568,253,793 |76.89 |167,267,227,675 |23.11
2028 16,812,323 |83.71 3,270,935 [16.29 |558,021,548,396 |75.40 |182,099,087,045 |24.60
2029 |16,615,312 |81.46 3,781,462 |18.54 |551,482,511,207 |72.37 |210,521,044,204 |27.63
2030 | 16,481,748 |79.58 |4,228541 |20.42 |547,049,352,796 |69.91 |235,410,796,158 |30.09
2031 |16,602,647 | 7850 [4,621,158 |21.50 |547,742,998,103 |68.52 |251,701,324,375 |31.48
2032 |16,462,222 |77.15 4,875,099 |22.85 |546,401,243,834 |66.81 |271,405,842,538 |33.19
2033 | 16,198,953 | 74.82 5,451,882 |25.18 |537,663,043,607 |63.92 |303,516,471,244 |36.08

2034 | 16,155,310 |73.565 |5,809,041 |26.45 |536,214,483,141 |62.38 |323,400,136,189 |37.62

* IfSHEAMH|X |42 20251 8 7|20 2 S| MEES 71y

* 215 311 0|51 HAF HARIHIR T 712 20,9588/ mt x 132.54(20255 88 CClI) / 83.69(2014H HBAX
X% = 33,191

* RIS 31U OJA MAFHHEARIH|E H7F71Z: 35,153/t x 132.54(2025 82 CCII) / 83.69(20145 HIEAX|ZAM|
X|) = 55,671

SAH|

60,000,000

50,000,000

40,000,000

00000 — § & & B B 2 008 8 =g

20,000,000 e

10,000,000

mH

[
oft Heo o

i

[27 2-20] &% 107F A BHE 2 RX|24H|(Ha2igH]) HE F0

5 1093 3§ 240] Hl.§ A7k BHE FshE Hz 82891(2025%), HTh 2,57891(20344)
of 47Jo] 7158 A0 Zch, Thil, vlel WS TS b Artolt o v At
A e 1] g 0] B G WA A0 TPgetE v g S B 2 Ao g 4 ek
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—IrQ 090X 120X rol4o M MUk H40 12mo o 10 >=ox o o H-

H2-31] &% 1062 ZA QAIEAH(HRSQIS) B2 &1t 55
ol | Eexio|g FHo() T
31& Olst 31 Ol e Z|A12% Z|0i 30%

2025 | 554,157,622,549 136,218,123,869 |690,375,746,418 82,845,089,570 207,112,723,925
2026 | 553,479,278,482 154,809,899,460 |708,289,177,942 84,994,701,353 212,486,753,383
2027 | 556,458,253,793 167,267,227,675 |723,725,481,468 86,847,057,776 217,117,644,440
2028 | 558,021,548,396 182,099,087,045 | 740,120,635,440 88,814,476,253 222,036,190,632
2029 | 551,482,511,207 210,521,044,204 | 762,003,555,411 91,440,426,649 228,601,066,623
2030 | 547,049,352,796 235,410,796,158 | 782,460,148,954 93,895,217,875 234,738,044,686
2031 | 547,742,998,103 251,701,324,375 | 799,444,322,478 95,933,318,697 239,833,296,743
2032 | 546,401,243,834 | 271,405,842,538 |817,807,086,372 98,136,850,365 245,342,125,912
2033 | 537,663,043,607 303,516,471,244 | 841,179,5614,851 100,941,541,782 252,353,854,455
2034 |536,214,483,141 323,400,136,189 |859,614,619,330 103,1563,754,320 257,884,385,799

« AR &8 ¥(EE AHE)

331 o 2] AH] g% §-oJu]3t

AT AL 104 vk A% tiy] A7 f'd 9F 1,8439,

(International Journal of Science and Research Archive, 202441).

[H 2-32] 3L 77hH TH 0f|4X] AH|E U H| St

L SUE(H) T O 4X| AHIS(KWH/nf) OIlLAX| AQ HI E7142(R)

0~10 48.7 6,774.17

11~20 51.2 7,121.92

21~30 b5.6 7,733.96

31~40 59.8 8,318.18

ZR: HAZ ZHY
£ A= FHt oA &B]E(KWh/m)oll ek AE @7 139.109/kWh(FA v]4-8)E &85t
i1, 31~404 71719] 8,318.18Y/m- H-2 314 oA} =5 WA of| dF A3 0, 1 AT} 309 o]
AF e T Aol Rt SR I7F of L A H]-8-2 9F 15591~367Y 19 YR S71EE A0 2 A E

o (MR- ol & ).

41) Assessing the efficacy of green building design strategies in minimizing energy consumption in commercial buildings of
Mumbai: A building performance analysis(2024), International Journal of Science and Research Archive, 11(01), 031-039.

42) kWhg 2t H2H|Z 139.108 HE5L MBY 710 E +TES HMEoK Y5



[ 2-33] Ofsh L=SFAL =X HBEH0| T2 0|l X| A2 HI 3

il 314 0[AH(m) HIE()

2025 1,859,571 15,468,243,787
20264 2,113,375 17,579,432,146
20274 2,283,435 18,994,023,569
2028 2,485,911 20,678,254,786
2029 2,873,911 23,905,709,032
2030 3,213,691 26,732,063,353
20314 3,436,080 28,581,934,154
20324 3,705,075 30,819,479,952
20334 4,143,431 34,465,801,153
20344 4,414,871 36,723,689,957

* LBOIT 311 01y 2UHSL =SUE 31-404 B OIL{X| AtlS U XS
* L 2O1T 311 02t AESQ) LK AQHIZS H2lF
EX): T Ay

- A ulg 37 A AR

A PAUSHE 294 9183} oA ¥1§ F ZHolA BAIA B2 AAHE F 5= ek ol
/M5BT AL Aol THE ARSI Bl B9 R ) B, S A20~40%)°]
w2 417 HA AR A7) 9 AR A 7Fs A, SR (PdM, oT 718 8 A Brss 3
7} 25~30% W9le] Al H] W7 A 5 B4H 0 Aol Aol

o BT YA 9 RAEE DAL WYY A § AU FRE & FPuS folA
3tig 4 9l Aoz ot
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—IrQ 090X 120X rol4o M MUk H40 12mo o 10 >=ox o o H-

5. @3 TEAA 2 eAlLH MAd 2a

202549 71% F3 F- 304 o1 ARt ARG AR oF 1,218F0] °|=2H, 20504 0]l= °F 5,3885-2
= 49 o} 5ol Adgoltt. 53] 1990l L2 AdE AAR=o] 20209 H FHHE 309
AHE AThe 23Rt met =95t Sk kA 202595 E 20354 Atolol =3 PApt AL

olelgt 2415 T v, 3 1003 ¥Zk 1= HAlo] TiE A A SAe thaL i) e
A% Sloier AR 3R AN A A5 B st o] 1% HALY] Srh Q1o A4 SA

Hl 8- 5s] A5ata glow, ] A] ofe] Hakgo] trehta glek. & Aol ZAE At
2 0254 ©F 5791 QoA A28 3 G4} WAo] 27 Z7F5He 20404
of o} 2220] €1, 2043W0l= ©F 2579 7] ol Ao.2 2 ol A4 wF Bl Qg AL
9191, AR ul8 57, Ui X ] 5] 4lo] gho® W7} AAHo] 2 Hefow A8 4 9L
AR}, AF81A SOl WA A A B4 Astel vlg 571, ol 2w
5o 204410] oF 6o o] 0} A 02 oAtElt] ol FAL L0 Bebg T W B Tk
2 ojulgic}. 23 H7]0] §A B4} 0] 20IA A 9k AL A 4B

o] A7 FA =0 A2 vlEEid o= olojd ThsAgol =

=)
[
H,
o,
)
)
4o
et
s
0
rlo
(V)

©
r [¢]
)
1o
i
i
A,
e

(1
fifo
ol

W S MR A QXHE| AKI0| S HS FACR sl 8

B ZA S R GAE) A AT TG SR 2GH o] ok AT X
FoHe Aol At AAZ ARAA) §A155 ofito] Wake 547] A8 glo] T the AT
B BT GLom, teFslo] MAH .02 thulsh ] REks BAZL MRk o] Soof o) ik S5
of H4ahs AR B4 F419] Yol A5 et

O|= QI8 Alet Hap7h A o] Fo{ 2] ] XSHAL o] dH FAES, o] v FAHE Ha 27 EAY
sto] Al s Astel b fE S 7 AT IE gl iiRET. @ AA M= Ak 7184
A AN TE FAEE v 82 LAY E5 F AAHRJ] G/ AZS +Hdk= doll= v
Sote, data oz A4t AofF7] Bl-E(life-cycle cost)®] S7F= OO A AL Tt
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HFH 0=, A FPH AAYH 7| 224 Aatol]| w2 ATFA Hr d4eet A% AR Bl Aoj

2 A Xk g SFH o2 nEoto], AA| 1467 3 Arol] tigt M 9 T ] AIFA

o] EEHUT AFA 2 ATHRIEA )R E ES TS - =27 sHARE &

FEQIoH, ol=ZF AR @A Aot 3% ] WeF S ARt HAAQ I AR 8 E

o (T4 &9, 2024, pp.51-52).
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X 274 222024, pp.51-52)011M K74

4) AAFY

S AR 54 A3 BRYA fAEE AA RS 91 et 2 A BET 4 YUt
A, A7 7N B 71, AR R AR AS] 90 WA 0% olnstolan
7 719e) Al Bl S Yk ol FR3 § BDS Ashe], 3Rgat g A e A2
of wAsH W A% A 1T 5 ek

S, QAR BALS] SR A T ARl F 71To] B AlATE B chart A AR
£ BejsEl RS HojE G-FMS et 9 Ho|E E&Es} kojo] 7]oje 4 gl

A, SNAFER TR 1 ARS AR AR 2 AT AR e A 9 7}
skgio] 9lo] 714 AAHQ PHES AT AR Bl ALk, o] Al Thed P ERg oh e}
A8 0] A7, AA) o] §4-20) et £ Belo] B4 5 U BANES AnH Oz A
aotsto] AA)291 Ael Ag 8l A SA1& A1 FH)E BoRAcHs HolA 9joj} =ik, ol et
ol 8] 7]be] e FA Tkl HX A 1S Hasksta HotH A0 7uk oAl B
o mhatshe, B4 24 A dol Fe AR Aol tie 547] el AT 4 AA|H o] 3
e RIS AR ek ek ol S Bab 44 A shush A
A1) Aoz A olojA7] AL, 2AL Arbe] HAFH BH L A9] Y Tte] 1A
clo] B olch TG, 2% A PALENS 2 e £ A< 7 SIOLE 248 7
4 FAE, AAelo] v A 4, 11 o AR Baete] Ay BE FUH 0 neshs
RN ES TP

)

d



143

oF, FAIEE HE 55

5

o 94 A

Ea

7g Al

1]

[e)
o

A,

A A1 JA

J

A
o

-

|=)

L

12l 73
]

(o)

-

—

ARG

2.

R SRO ROIFRO OFRAIAT Mol <& IHXT

™ o MW o W oM W oA- %%@i
R I B ) KU 1 LW oo
I I R G Tl A%m_.mm
B S T e PO
o 2 W oo o ool o owr o~ N Mo
%m.w}ﬁaﬁ,hoﬂﬂz,_ Ko< o
ATWEN/_.mﬁwadumu_ﬂuau m_mmmro:o
T Moo o W Jo o Mxﬁ%wu
erETEEERY emald
™ o ﬂﬁq.ﬂﬂuu__%%ﬂ CLCIE
e epkgrdvs TREW
= X Sgmw oy ERAHD
I wM e o
o+ o ¥ — ol m- o < Sy
- " © & Ho o T
LG T v G AR
o_o1__/l‘z|t __OJ.oMHHﬂu]Lu_ zTemﬁ%
— E._wmx_/.l.l.l E_O‘E_O
n_tuWL_/.La.c._nﬂ_uuﬂLuoxO %.Wwo]“‘
w R D - T
xﬂﬂ%%yllé_ioﬂewﬂmﬁ o T oE
L%%mo_umﬂuww%ﬂzt% %Mﬂwﬂoﬂv
— ) ) r O
T X S I I Y N omo W T
,m,%o_uﬂl,.roPoV_ﬂo‘_nw_uLLﬂ‘_ - = O
PR fET e ARl H%WW
A ) =X B o K
T & N K X & - o = e
—~ 8 [ ) mﬂgll.]_l L_,._yAmH_
ot oy TR 1 & B o _%_a S CRCPS |
11]] — 0 X __.c
%%%W@W%@@% MR
— loF o e o
SEEEESE L I LS
— o — R = N =
%mhovaﬂg%ﬁﬁ@wﬂ EAlCI
N o ZT =) Mo H;OQHX‘_
o Moge o) e A A R R o T -
M%ﬂ%%%%%%% ﬂ%%m
‘ A = o o . or
= al T o :
< g koox W a_ao%,mﬂqﬁﬁqz
R C o S T A T
%W%%ﬂ.ﬁﬂ%%ﬂg B ol & o
T3 B Mwgw W grx T HE
o = & v Moo B R RK S T o T

- MAIE, A AL, AF A 2R AR

JERNTIL
B ENELES

« 2A g S}
ELCREERE

AEstt
m ZAL Q)



144

—IrQ 090X 120X rol4o M MUk H40 12mo o 10 >=ox o o H-

1) D= QYER ASE | Mol X2 2F

@ ZAHIHR

B EAL 25

B 2R Tl Qo) 3N S AT ALE HEH0R BAs, 44 $A% A
5o ml0] o] AA, SGFA T, AR 71, WA AAZ ersie | gk vl
FBHA g A e, A, A4 A8 AE ARSI ]2 o) Sefutet YA f e 4

B A 8 g2 vl ASFE(GsA)o] Rt 85 Al B
HEHH(EMR), F2 2A, 183 F3AE=S(PBS)2] Ag7gH] A-A(PMG) &

AR 2AF W82 o3t 2t AR, vl FEFA FA1 T2 Y H2 7|90 2 A] FPASA, Public

8 AWHH I GSA AIFTH(EMR), A H] 71| E(PMG) 52 w43t =4,
PAz2A T2 D A A AZA GSA, PBS, T f4HI(OMB), Q548 9 3|(FRPC), 2+
A FARSAEHJZHSRPO) & 8 FAES] A= AENTE AA, CMMS 7]8He] NCMMS Al
g, AR FA B 1Y 2 32 WEEFMO) W8-S 34141 73 &3l delsitt. o2t £d &
A AR Bl e AR 33 AEE AT A4 ARkl tigt olsiE ol i, = H A
9o DAz AAEE EEtaAt gtk

Buildings Act &
o

@ 0/ QNS STASE QXIT M 7 L H 9

w D=2l & A

ul=9] | A AlE A A R 4t BE HE, WH, 182 Aol Befof gt 11
obfjoll= A ol A&== dAE e Aol Jlon, dsd2 FEZS 55 B FF2
AAT FEF 27182 HES AP A AR AL G A, ol ¥ ¥
TFASRRI. vpAee 2, FHRLE AR R T A Woll et 285 HEe AAst] A9
S0l S AIE AR ol Rt MA] 9 Kol nim S| ARE] HE AAL 9
Ae e 2o A-HE-PFHF- AT -HWFAR L2 o]ofR = AT A ME 7= SollA]

YR AE5= AR 9§l A @RI A 7 AR o= FA|Ss1e] 2 JEH-



B 0|3 GUNE SZUSE FAIRE M 2|2

o AuFRAF A P Au|AmH61)
n]=t AR R AR AE 2 % A u] A (Federal Property and Administrative Services Act,
FPASA, 1949) /& 7|8to 2 ARPYHO] A]d 9l Zpikte] 7|12 53 A7 stal Qlot. o] Jof ujet Aut
ZHA(GSA, General Services Administration) 2 53A]A=HPBS, Public Buildings Service)°|

HYso] AYASE £7-29 S FYoh Fxolk

[ OO o [
7|2 st
- Ol HEAL S0|5]7} K5 BIAL LIR L 7|EH Q712 EEGH= 7 KAt T2 A8 IRAAS JHst Al
24 BEM - BHE 7120 AR, UL LS 7 [EHPACR HRJoHs DE BEAS Al U 22517, 7|RH0| BEA 220 [
HMIXKSRPO) | 3H2S U AWY WIS JHMBE7 | oH FIoHOF & FX|0| M2 M5t

- QMAQP} BOJE KX[Q HEIE MOKZET| HIS A U QA0 SHAS et T QI ot Al

o | 3 OARIRIZ(0MB) LHOY A0 2¢ 7|2 RpAF | 0] XIA i 2 MBS EXI6HD, it HE
Ot HEAL 30)3 ol e _ o azl - T
(FRPO) A 2|0 SENS G| 5t M1 BX 7|ES Ta
BEAF A O[3HO| ALK RIS AE TS Qf5t D Al K mEt

B0 SIS H I IO, Ot RSt 0l3(91 B0i0/0] Ot A BI2j0) LSt R 2% 2 KIEIS HB
Q8 A J1ES| S5 KB eloio, B REM Hel e AAHS K 2 FRIS ME
- BE YR 7| 2| HEMO| UfE T SE EO[EHO0IAS E X ]
SP7H 17| I3t EOIE| X IT BES 43

2 (GSA

P2 Y O HE TS Sof B Y
B2 (OMB) | Xiio] 254 T) 5 28 B8 28
EX| 2 712 Bolol0] Sl SEM B2 JjZ 9Jst ot w2

r

ZA: Executive Orders 133278 2176104 Zk&((wwww.federalregister.gov/documents/2004/02/06/04-2773/federal —real-property-as
set-management, ZA4: 2025.05.12.)

. WP

P H= 133275 (Executive Order 13327)= AR HAH AF F5A4 A4S &
, ol= BRI Al F-A]3E] 2 5 F-AIE 917t 7]4to] =, o] o] u}h
A A HARHSRPO)7F A = 1L, T oA (OMB) Wefl A

AE AL Apate, f-A ] T *éljr A3 /i 9 o] 7H= AT-S =3l o] = 78 A]

o SR A9l0] A4t Te) B AAEE SH= AAZ whAT Aot

—_

mz\ii—{)_ﬂo%

61) Federal Property and Administrative Services, 40 U.S.C. § 101 et seq. (2011).

62) Executive Orders 13327-Federal Real Property Asset Management, 20043
(www.federalregister.gov/documents/2004/02/06/04-2773/federal-real—property-asset-management, ZAH2!: 2025.05.12.)
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. APBAFAD)
AP Aol wEt GSAZE ARt A A Algt2lolt. o] #7482 Code of Federal
Regulations(CFR) A|41¢# 102730 55| 0] 3lom, A AF4k 9 37 Au]A Zdgho] T gt 241 4
g 7 ot @ B9/ RS o] FMRS 2t B4 A4 Bl 12 S 2ot anh 740l
Me AAE AT e T E FAA FARe} 71ES AIASEAL /lo ™, PBS7H A S A 71<E(PBS
Facilities Standards, P100)¥} 9%} -3-A| 24 7}o] =(Preventive Maintenance Guide, PMG)&=
WA AT A5-2] A A= AlsRte
« PBS o878 XA 202269

GSA Aot B8 Ad=H(PBS)Z TAIA Q1 W7 A vl 7S &5l 7dollA 28 AR dApet 71+
< Al53itt g EZ Q] o2 PBSOA g3t of - 2] A2 A(Preventive Maintenance Guide,
PMG) 7} i}, 241321 ‘PBS Preventive Maintenance Guide 2022(°]5}F PMG 2022)' = GSA7} &%
AL QA Ta]ols B E oJul HAlo]| AL 5 oubyH] 71328 AASH Ao 2, AA Tajakel 9%
1 Aok} BN whefol 3 AP A H-2 B ek PMG 20229] TR BHE AT 1] 215 )
O AIAHIS] B84 Q] S SHatelal S s, AFAIA A= 4= AL ARt 2HE S
Algshe Aol ol F fI8] &= AILRRE 7], 25, W, 271, 32HVAC), 53] olF ZA
(VTRN, Vertical Transportation) 5°] ©]|27|7}4] uj-2- 3 H A5t AE A| A= T} A of gl =1 7}

A1) A3 17 FB(ob Plan)sh 7+ 35o] Tt 47 0 97 2 B 318 AU, £ 4T
LR B4 B3Y(Good Maintenance Practices)S A|A|51o, A A L BA v E QI & A &gt
o A FF ARG, A} 715 2 ol 9] S22 Ao, BE fAI RS 7|52 GSAS] FAIE
4= 2] A|~El(National Computerized Maintenance Management System NCMMS)= &3l FA4

SFSHE S WAISIAL 9lo], HlolE Z]ute] AAEIel A8 TelE A Yet

pak gl Yy Pkt XLys g
{Consmutlon) (Federal Statutes) [l (Executive Orders) [ (Federal Regulations) [l (State & Local Codes)

_R

rSL

cAYIhL #H%2 13327 Q12| 11023
87 MEIAY (FPASA) (E013327) (FMR)
SSYAH (PBA) | PBS O XiEN

(PBS Preventive Maintanance Guide)

AYQHE HE (OSHA)
=7 &G YHE (NEPA)
A SRHE (FFPCA)
USRYUNEE (ABA)
ZOHRIE (ADA Title II)
S7IAMEEY (NHPA)

m
i
]
oz
uE

(O3 4-9] 0= =& YRYA &Y

_1.

FAI 3 A 2 ERA|

1 [

1=
e

63) Federal Management Regulation, 41 CFR 102(www.ecfr.gov/current/title-41/subtitle-C/chapter-102, ZA
2025.05.18.)

64) GSA(2022), Public buildings maintenance standards.



u= AFF RO 33 US5E FARE s oY FAVE V1A & AAE o 3=, gt
I AAEAAME 2=t ol AHUA A= A 1, JY, A= 7652
Ak Bt AL SHE S

s B FH L ASFA
(OMB) %} &4 ]9 2449 A4 W Ak A= Hed9A B8 Ec°>‘(EXeC11t1Ve
Order, 9: EO 13327)& &3l 2= dA¥7]o] &pdlof & fa4t o
o} o]k P ol et A A}, oA HA, T A E A FUHE SESh= 71H2 3’&
of|AHA(OMB, Office of Management and Budget)°]t}.
53] OMBY] ¥] T =782 FRPC 9= AUSHH, 2t F41 9] B54t ohe] A8 -4 4 71 0|3
WS A=ttt 19 ar vid 718 k] E(scorecard) S TS 2+ 7
U] &4, FA18E A 55 SHH 2= ISk, o] & &dl H|&St 713l HisiA= M
A2 YR
(FRPC) OMB ol ¥l FRPC= A7+ a4t #efo] a&4 S23 4 SRS
A HAHF FAA = 7|53 FRPCY 8 7|62 AF Ao B4t ] F 3 7o =&
Shal A #o} S TS|, A L2
glojgjH|o] A9l dH} BsAl mguly e A|AE|(Federal Real Property Profile Management
System, FRPP MS)65)2] H|o]] APH 9 -3 JH|5h, 7| 3hEo0] AT 7|R 08 A JHE Bl
SIS A S AlSEth o] 5 B9l A 71#e] A& W FaAt A4 HlolE 9] ot W 9 AFH A
Ae EESHH AAE A& Al 2] 5] Ahs SHeth
(PBS) GSA At5} PBS= 1 el o) 1
AAr 2 Y7 AR A of) we AJARe] A, A, 2, FARE Aetol] thel A ek 7HA| AL gloH,
Zh ZAre] Al At A4S A7R.

c YL Y

N

p

(PBS) PBS+= AWAE7|F(Federal Buildings Fund, FBF)& 53l -G-A]342] A9 &R 3sic} A4t 7]
THE0] GSAY| A&t RS 710l A FstaL, o] A¥S Ev= A A& fA RS AYE 49
of, 5% 9 FQ o mal Au| WAY i 7] ES(Repairs and Alterations) AFYS A& sH
o, PBS= F-A1 8] 59 8841 Ao AlaLshr] S8l f-A1 2 T AIAR(NCMMS)S &%
5, o] & Bl A= A A=) A AME A E, 2] AT WY, ofig ] oY 52 I3k Hlo]
65) 714 FRPPE: CHAISHS QI BSA AHH 88 BRINABIOR, SEEIE 133275 2 20164 O KR 0f2f L OFK

(FASTAY (2} 2.5 5 71R1S] SSA HIOEIZ KA EXIR H1E0{0] T2I3iCh O] AIARIS ofef SE Fo 22 2 4

ut 22jol| st s HI0|HE MESots dgtg salstct.
(&1 https://mawv.gsa.gov/policy-regulations/policy/real-property—policy—division-overview/asset-management/federal-real
~property—profile~frpp, ZA: 2025.05.18.)
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EHo]AE TE|3tc o) ESE AMESIGIS0] PBSE At H] A& A (Preventive Maintenance
Guide, PMG)2} 22 A wiw2S ol @304 H-871Hs38t A1 Q1 oulv] Axjet 7152 A

(A A4S B8 U7 Al $HH GSA € PBS= A=Y A4, AH] fAES, YhdgRde
(HVAC) 247} -2 thF-29] J305E FA1TE] AH|AE VI A& 4G Ake] Aok S5l &
23ttt X GSAE A& A Y 2Y(Building Maintenance and Operations, BMO) &3} A
oFw} -2 H=FA ’\*J(strateglc sourcing) 74]°k A& G402 E-8otal Qi ol oY A
=0 thet 2ZA Q0 F E FAE(O&M) FFE DY E= B9 AlRRolA 717K 1 59, 3
ol 109) fIEtsto] AB|A0] AE Eo ]_7 it B8-S Fohe As SHE {67, BMO A%
23t o] 23k O&M A 2FE % Aok 220 wet o H] &30 -8, 1
2 =

914 =
| A&t ] HE, 2Bl %_‘ W—,‘L A ] MEAE XFEH O & AT FE AUt

—_

3

@ {X|#z2] X|E! AlH|(Preventive Maintenance Guide, 2022)

m X|EIMO| THE

PBSOf| 4] a3t ofj g

gt o= H] X & A(Preventive Maintenance Guide, ©]5F PMG)= A AL ZpAE
PS03 £ 54

2 Siskstr] f1gt AR wirdolch 20229 WA E PMG= GSA7H 4]
A 2FSHAY A3}, B Bt BE AW FAR] A=, 7R, AH| 5 3R 91 At A8t
(GSA, Public Buildings Service, 2022, p.2). ©] X &A= GSA A/ T RHETE ofy g, AA| F-A|H
T PFE Yok O&M AFAA, T1=] AL A5 Bz B ZEAE A {230 12702 1
Sfof sk AA 2 AlFAE 5 TRt ol EAIAE t o= gt

H 4-13] X2M 712

Ao
R
od

Preventive Maintenance Guide (PMG)

L]
0x
e
il

General Services Administration - Public Buildings Service(GSA PBS)

HE He GSAZ} AR-AURF-HE|She ALFAL B KRt (ZIE-2X|-HH])
AN =H GSA Facility Managers,

O&M HfAL HA/NSAHLZ- 2L HIO[E A RX[2E| QAR HE)
=5 TH|-AAR T AT & UFA MH|A S SHHE IS0, OISA 22

66) GSA, PBS, Office of Facilities Management(2019). PBS National CMMS Desk Guide Revision 1(June 19)= &116t0] &4
67) =L https://mwwv.gsa.gov/buy-through-us/purchasing-programs/federal—strategic-sourcing-initiative/building-maintenance—operations
68) Ol-ﬁ% k58t MH|A OA|: 74 LU 2R E QX|E 4 MH|A (Architectural and Framework Building Maintenance Services), 4
22| MH|A (Building Management Services), 2X| 22| (Cemetery Maintenance), 70|A'd AMH|A (Commissioning
Serwces) 7| RX|E4 (Electrical Maintenance), R 2|H|0|E ZHAF AMH|A (Elevator Inspection Services), Z2|H[0|EH KX
H=~ (Elevator Maintenance), StMAE A|AR” RX|E4 2 2] (Fire Alarm System Maintenance and Repair), 23 A| A
oflet RX|E 2 42| (Fire Suppression System Preventative Maintenance and Repair), HVAC(HIHEE) SX|E
(HVAC Maintenance), &4 (Janitorial), &4 % 2X| 22| (Landscaping and Grounds Maintenance), i A (Pest
Control), b2t 2! 0| I|E (Plumbing and Pipefitting), X2 At AH|A (Roofing Services), H7 |= &2 2 X2 AH|A
(Waste Management and Recycling Services), 7|Ef Ald & X|@ AH|A (Other Facility Related Support
Services)(https://www.gsa.gov/buy-through-us/purchasing—programs/federal-strategic-sourcing-initiative/buildin
g-maintenance-operations)



m XIEMe =X
+ oz B9 S He

PMGE] 522 48] 9 AR 9] g A7t} Y=A; AH| A F4 ghio] 9lom, o5 2/dst7| 3] ol
HFA 8 25 >(Preventive Maintenance)2} 9l&24] §-X H(Predictive Maintenance) BAF& A4
1 2 A€ (ob Plan) E+= 7F=(Card) ©HI= AJAIS] AlAIRE. ARF2] fA HS4= 71491 A7
FE WA 5 53l & ARl Abdohs EE(oll: &2 A, R A8 )= oo, 54
A B UG ARSI ARI(BAS)S] ERIE H|o]e] FA]o|ut Al g U B P2 B5f alVd == 14
AA| A 0 2 H45h= E-5(q]: BAS EFIE Ho|HE &85 HE WA} B ) TRt PMG= 2t
A Al WollAf s Zhdo] o4 WAIQIA] Af|S24] ’EARIAIE FHE5to] PAISHL Ut

- NCMMS& 53 dol8j2) A4 B2
FAAE] ZE 2] AA AR 3 o g B E 3] PMG= NCMMSe}E] AAIE =11t NCMMS
= GSA AR AR AH|, ZAL A9k, olvA], i B HolHE T SR04 5 Befsh= Al
AHoZ HE A A&, 8] ZY AA(Work Order)d] AA| £¥F71E ok, A4t 55 F
B WA 7], BE A1 @, A AALAFEKPD), oA A] Al HlolE 52 JATT A A},
AFFFTHCOR), O&M AFGA|, A& U571 %= NCMMSY] H B E &85t glo|el & Y3t
L 77} ek

H

4

Doto do

= XEAS| T U X2 g

« 3% gAHEE Y3t F=3} A A (Maintenance Code)
PMG SA&E] &L 153 494 X HS FE=(4-Tier Maintenance Code) AHAE
o ®EESFEC] TEHCTY RE fAES PEZ FEIEO] QledH, o] B
'SYSTEM-COMPONENT-Q &M 5 -%7](FREQUENCY) #4oz FLAso] glom(d:
HVAC-CLR-03-01Y), °|& &3

T 4-14] QX2 TE HA

A B oA
- ARCS(ZAZ= 2l LX), CHLD(ES AlA), CLNG(HAZEMH]), CTRL(H|O{A|
= AE = =)
TIER 48 AL 25024 28) ASl), ELEC(R7]), FLSF(A% 31 At OFXl Bt S
. o) O X744l BX| 2j2 A= EHLY L=
TIER 2 k”—'?— LE_iHl 'rc'r)‘éci DOR(L)Y MHL(I_E), LND( (=} xTxl I_LA|E§)J FPL(—H_E), CLR(OO

7)), TRN(HZ))

S 9| 98 U Mg 72 ¢S

[01: 52 54 2
TIER 3 ~ ARCS-DOR-01-06M A 8;, o ‘;ow(icz\ge; Opl_eratEeld) P
— ARCS-DOR-02-03M - TTES, © e wryaraullic, Electric or Fneumatic Uperate

- D(Daily): 2(GiIAl: 01D - OHY)

“W(Weely): ZFH{CIA: 1W - D)

- M(Monthly): 2Ol 01M - DHE, 03M - £7[2)
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« FARF oS A% 2L 71=(ob Plan) E AA
PMGE @A LA fAHa 2HdS A A 2ol 2ok 4]
(Job Plan)2h= #4121 A% TGS SH 2= #4450 3t of=3t 29 7Hee 2 Aulut Al 2H]
2 AR ZE5] 54, Aal, 28 A 52 YAISH] 4 e A 2 Rk, &

AR}9] QFHS T H St}

M A 7He= YHHA 0 2 49 A 9] BE20HE T2 5 S A E S Ao BRI IA FEE A
Stk ARA o 2=, i) AHE E785h= 28 tlid(Application), b T AR 22]ARES Q]
k= 5% AAARKSpecial Instructions), FAAJ] HH 9 23 2EQ Hd =
(Checkpoints), 1232 B Q3 T2t A& HAok= EE 3+, A E AH](Recommended
Tool, Materials, and Equipment)2] 4&A %2 o]|F0]x it} o]Z|3t A A A9 AR A2 &
off ZFFAb= et Ao whet QbAsk aytA o g RAIES FE S ot Ko 2714
1l AAol 8FEE FEY B olERt 7|EARl 494 Fxo Tsto] § A dd =5
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% AAHARCS-RFS-01-06M - Roof Inspection - Built Up Type) ollAli= X152 AdH, 5= €<, 4
2] 4 g B9 5 AAFCRE 75T = Q= 9 FAHHE(Checklists)2F A 18] =(Roof Detail
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7159 &S =Rl
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HE Uy AR Te 742 oz oiEE| | U= HEH QA 20l &= HEHS| 2 B35 F-O| AL, X0t 2
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MM S MR XIF ZE U 25 A 510
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(Special 3 liwd 4E S 328 U | - XISO| 7 ZAz611 Hd 80[et Z/7t8 A 25| HAF =
Instructions) Alstg 28 - AISHHIZIOILF Z2 & 7} ZAL 48
Y =S54 XS BUEE ASSHH 2R 29| F2o| BA
HY A XS HA O =4 YR(LST Y B, SH OZ2| ARY
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= 2 HH 0 E & 5 20
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EF B, ADZ, JHIESE | - OSHA/ANSI 7|20 £&i5h= AILI2|(Zg A= AlTt2] A8 3X))
HI(PPE) 52 Sl - HQA QHEE A of|IA




+ PMGY] =8 fA#= dF: 4L &5

PMGE Pl A% &5-9] ohfet A& {3 2L Qo] 284 &

of £E3HE FAIHY &5 W8-S Aok ZEA QI X Xo|th. wEha] A5 9 FR(ARCS), 171 A
H|(ELEC), 187132 FH|(HVAC), 2% E AYIA(FLSE), B& Ald &
(CLNG), Alo] AIARI(CTRL), =1 AH|(KTCH), AHA &4 AH|(MHDL), i3 4
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NE ZAF o & FLEE 0] F 433719 &Y 7F=E AR FE AR A4 7H 1‘41” A H 5
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FAHEE 2L A& 501, A9 BF B 220 7 Bs WaA) S HSol
U oA(d 2, 284 1d %% dddstal Kot vl H4 S0 o)) dH 2Rl 5=
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Sk ZoEN A A2 B, B3 HE Y30 g ASe Hol a7E.

7] dH)(Electrical, ELEC): A7) QP &1 9l 514 ofifg HR 2 she F50 8, e 19 34,
Bl A, 27, ofu] A8 ARV 2], UPS 5)9] 4 2 #elE theth g7l oz s
e} A7) Y A7) HIAE, oM 7HEhE o83t B AL Bl 7] 9 UPS AR, 2
AH|(H, Q7)) A, m = ] 3 Sol

ik 3] 2 T-% Av|(Heating, Ventilation, and Air Conditioning, HVAC): A&2] A4 &3
S A7) T 34 IS, 0B el 57, sl B 94 5ol
S AEd 7“74( 74, 957 9 #9 5), 27 UH L HE WA, IY A 5= F
Ao Ao g 5 D 48] 49 @2 e

249 A3vg obA 48] (Fire Life Safety, FLSF): QI3 A4 B 52 913 obd AAC 2, 314 74
7], B E ¥, A5 43t AH[(ARFGEE ), A5, v 21, od /= Y] 5ol gk A7 134
4 HAEE thETh
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Hotal &3t 252 ol €7 JA, 2, v BA A HAE 5 F714Q0 FAESFE HA

L= \_.EI__

il
r?h
&

151

>

(B

540 >=oxToX

2|



152

—IrQ 090X 120X rol4o M MUk H40 12mo o 10 >=ox o o H-

General Services Administration
Public Buildings Service

Preventive Maintenance Guide
Effective Date:January 01, 2022

2Rl A& M2 HE (Job Plan Details)

A A=l =29 g RE AAY

CTRL-PNU-01-06M - Control Air System 2018R 11/3/21

X2 A (Applications)

O] EZ2 HVAC AIAHIC| X0 57| 241 AIAH HZE

(D2 B0 YAIE TR} Q0lE HH| MEMS| B RXB2| BA} Y/EE XFS HEA| 4510 2 WH|LAIABIS ZHGP|
O S AHI2| HIZEA KIEIS AT 0J5hE 2. ZHO| A NAY 241G 2B DIXHs S AFK0| OfoHE %.

@4 Al 29 21241 Holsiol NAY BE UHS HE 2

@HI0| AAE RIS SHE5IT LIS Ofoft 2.

@] AAZIO] B9, HIZA AR T2 XS T T3t U2S 5 01 %,

®314 Lockout/Tagout(R3/EA) BAIS TS 2. Q) A% Holl= BE 99, F7], 7171, B OLIXIS RTHGHLE 38 21
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OFH7| Moj7|, 2B YRS

A &= (Checkpoints)
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a. HVAC-AIR-01-06M: diZt7| TE= XY 21ZA] 0|0 ==10]0

b. HVAC-AIR-02-06M: 0|0 Z{Zai|A]

@ B 37| Z7|01A] Lt miol 21910] Q/2(0] HEFHA| 20, Q20| HHEE P2 XH7| X 1

QEE el 2Rl HEOIM 27!, 55, QECIE, 2)2 BFE Fe:

a. 2E BAZ|, 7|5 20| AT H2IS Aot iZ.

(23 4-10] PMG RXIH2] &= X MIF L AL

£X: General Services Administration, Public Buildings Service(2022, p.129) H<
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3) B=9| SSUSE FAIHE Mol 1z 2F
@ ZAHHR

CEI=

=Y FRAE FAES R 15} oF 92% Ao s ok R E A =S HRAPAY] o H
&2 BE7HS AL AT 78 2025 7% FUH FFGA A4S 2 ARG s oF 1.7630]
o, ARG T o4 v d 23] S7FSRAL et whEkA HA; ket = AR oA Al
27t S8R Q= A7goltt. o]of & FAR= G5 SFERY FAAE AAHE AA"S 2
& 2 HALS GAIs] EASH S 35EAF Bl At vl V| 2w E E-85talAt gt

© = FATBARAEE FA A=A A4 2 93 T 92

C BRYA gABE AR AW U 28 IR

@ Y92 ZILAZE X2 HEM T2 &3

B E2 ZQIRA | MIAQ HA L H{A: GPA M L ZQIYA 22|o| £t

=] AL TEAAIE 19728 =S4 AE TE7)91 A4 (Property  Services
Agency, °[5} PSA)2] A 0 2 HE 242 0 g AAEQITE PSAE 7|E0] S FollA TEjstd 8
=-HAAE T 715 olofiol =1, omE A 2Jet A 9] B =fA4tel Hiet ARA-SAH-E9H
= SRS T2y 1980 thA O] H1gs} A X 02 QIsf| PSAE AAA o= S4EHSL
I, FFA 0 19939 W7 Rzof iz o 24 4] SiA|E At o] % F= = WIke] A2
AEAES A &L= M7 EFEEA (Private Finance Initiative, ©]3F PE)E =Y45ta] =+8A
A4 9 - E WX7|]dol flEste FHIE # HAE ASSEIAIRE PRIE 334 &
2]9] FEHt= B Eo] SANEE BdE Hof A7 ox A4 AJH 9 ofst A4S o7 3T
PFI 4] 2] RHAS QIARE = 5= 2018\ Al PRI AMY S8 HI3LL, T SFAHF F29]

ok

S Ak A= st AT o] IgellA 2018E =724 A(Cabinet Office) AF5tol] 474}
e

d(Government Property Agency, ©]3} GPA)Z AHdlo], YA E et Ap4e] §8290 29 9
A|e] Au|A AE-E 7FEfotaiAt st o] BANE T 2 QIR H| R8-S ol AT BE
4 HEGE =0l ] et 2|2 & 4= ek a2, Y171, 2022, pp.99-101).

xcwo

= Q= HEAAL QAR HE 22 7|7 L ZQ o

- G ARYA SRR B BA 94A L A

78) National Audit Office(2024). Maintenance public service facilities(HC 544, Session 2024-25), p.4
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Y= FFBA AR R =524 A (Cabinet Office)& SH 2= A4 FdS 25t e
™, AF-F-(HM Treasuryh= 7\H A A 8 AR} AY S-S FFetTh FFEAAIA (Office
of Government Property, OGP)= A& o)1 FAHAQl YA HERAL 7]5(Government
Property Function)< £33, FFAAHY(Government Property Agency, GPA)2 F-AH|Z Q1 A}
Ahe] o] A8 Gl e 7ot iE AR A9} 4k | #HArm's Length Bodies, ALBs)<
A A Q1 AFArS] YA S A H 4B 4851 T2k A A8 A(Crown Commercial Service, CCS)
= FAESe BT AloF d 29 T A/ AE AlSetth 37HAFI(National Audit Office,
NAO)Z SHZR1 T4 7| o 2 FRAPA A3 9] aady) A4t 3o eid/de H7Ieitt
(Cabinet Office, 2022).
. 277 A

(Cabinet Office) 2P AL G5 A4t 2ol oot A B3 = J2E EHsIH, GPA%t
OGPE FEot= T2 3ttt &3] HFA4E H=HGovernment Property Strategy), B 52 715

E%—(Government Property Functional Standard), 18|31 ARAAL AEZ] A =Y L2

o

(Government Property Profession career framework)& S9] A5 A4 &1 G4 st A=A
E= s ol A A n|d A WollA GPAE SUEFY LRt AHito] tigt A =1
 EFAE ATE A AL A'dH(Cabinet Office, 2022).

(OGP) WA &% 0 = A A F Apitake]| o] ek Wieks Aot /AR Al AAS 5
32 Flot= A4 7]%01 AR L B FATE O] EE23 W E AN, AL H|ol B Al A
(InSite)2] T=A79, AHitke] AZ4] AF A48}, A7 FA 8] A =7 AlE 59 A2 gt
ShH 2022400+ o Y2 AE =2 I (Better Buildings Programme) & &9 A& A& <}
A Hof tigt xE=SHE WPHES iEsta, 21 AFEIE S5 THNAO, 2025).

¢

ol
=

X
>4

(GPA) GPA= 20181 A d Wzh4 4tote] 37| Executive Agency) 0.2, S48 52 ARt =
2 ZF:Hgeneral purpose estate)°ll EH’C}} 289 e 87 I I 2 fA RS /q HAZ = 9]
2ot et EERQE AR Af-ElotH, FA ek AR Sl 51 Aol 5 f AR A

HIAE A 53} E5F GPAE A4 AEAS 7[HEo 2 s i F5A4k0] 71x] 2ist E Afgoz
S S5k QUTHGPA, 2024).

Aeka AAkE o AnlE 97 = 27

(HMT) A FH= 5 F4 9] ofjak
ZITHNAO, 2025)

r>~
mlo
_P:‘:‘
oll
_H
r:i
HU
ri

FAES oAl 2 A FFE T

b

(Individual Departments & ALBs, Z} FH-5A & A517|8) GPA7} 51| Y= A& tisA=
7} B39} Abst7|THALB)O] A AHAS: 492051, AHA| SA| 2] S 5 I Agsfof 5t
o BE 3485 2 ALBE B 7I'HESE GovS 004: Propertyol wet A ApahneEAE
(SAMPs)' & <=H AL A sflof sh, A5E9] A A4 1 4 €55 S9UTHNAO, 2025).

79) InSite= TH| XpAL H|O|EE RO Z AEIGH= A|ARIOZ 2025 3K =S o &0|CHNAO, 2025, p.9)
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i AE E4E 5 F71F 02 AAS) FHT 20259 BEIAOAE FHO S HS A
(backlog) TFE7F 4909 THE2 At 107 X &4 0.2 ofglE| o] $Fow, oo YR} ZpAE-FA]
Hzo| gt d=Fd AYS =otal, B4 7 @S A3lotH, glojE o] E43} Jd3gE 7 AlsloF
ghoar H s THINAO, 2025).
(B 4-22] =2 HEHAL QX[H2] 2 Z5 L o8t
ES I ofat B A 9 24
2oxmA L _
) A S RO OB A DT AN U BT | HEXARY, M 7|5 BE Govs 004
(Cabinet Office)
o fnlt=]lell=175}
SHPMERAZEIO0) | e rrpie) w2t 22  RRRATI, 5 7|5 A Govs 004, T
(Offico of Govermment | o5 oia) wperee 51 71 et e 712 Z22
Property) ﬂl
HEEL(HMT) L HE SR OfA SRS 0] FEY 3
o - 22 X #H2(MPM
(HM Treasury) - B3 X2 B2l(MPM) RIE 23l B3 S HAMPI &
K ERIALR A
GRMLUTGPA) ZOPHE U B KA A9 U QUL QX2 A | - GPA T, GPA Al AE, GPA Z2(2/9)3 i
(Government Property o
HIA RIZ 24 i
Agency) ﬂ
2t Hs Hix| gl - GPA HIZI2| RHhfo] AN 2| 2 QAlE Ml [ 2]
. X =z
A5 |ZHALBS) SAMPs 22 & SAMPs ]
Q|
A
@ HE Xt X2 X 2 AR el
e
= AR = ST E L A7 o] AARS B84 0]1 A|&H HE]E 9ol 552 AR A 31E
& 5gsto] A8311 YUk ol BT BAL B AUS Yol BXE o R Akl B} 71 EAA
e

St , -3 A F- AT o] AW A Sat X4t A5 7S A sk 7 Rto] "ot 5] 20224 ©]
B 971E ‘Government Functional Standard GovS 004: Property(°]3tGovS 004) 2} 1L 519 A
7129l ‘Facilities Management Standards (FM001, FM002) & A& Zdto]] A AFAF =] 2 §-X]

B0 WA QUL Shashy] A 94 BAE B8 T ek

o2

B 25 U ASIZO| 22
mas 7|2 oaeela Covs 004 =2
= =ZEZHM(Cabinet Office)
OV.
‘ ‘ - HA2XYY Mot
‘ | BIRUHOCP) iz o1y 2 o
| |
YETMH(GPA)
FMS 001 L FMS002
BREA o} gl

AR 29 3 MHIA BE A2 HlojE BE Govs 004 &% 2

2} YR 9 PR

(Individual Department&ALBs)

GPAZ} Brelatn| B 712 =i A9 U 29
R SAMPS(RIZFE| AHRI2IAE) 48 2

3212 4 MH|A(CCS)

FMS 007 &% Al =2 & A2t A2

(38 4-15] S= YRYA |A22] 2 M= & FH|
A
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* GovS 004: Property
- YRR 71 ¢ Akt o] whetord At e #E
* Facilities Management Standard 001: Management and Services
- ToARl tigt AlE 9] FHA V) BT
- o AR, G 7 fAES, oEE fAIES 5 FAIES0] A WU 4%
* Facilities Management Standard 002: Asset Data
- FMAREE01H 9] £, I, o8-8 L 8= FIA7N7] It A=, ZH 7132 FM
Apitol ot A B FAI S QARES oSk AME 5E5E B4

GovS 004: Property80)
« A9 Me 4 EH

‘GovS 004: Property' & 9= A72] & FA e} Atsl7|#o] Ak el d o metof sk 7|HE

AAst= 49 715 EF(Functional Standard)e]th. o] 0] H4-2 HEI7}F AFotAL Tes

H] ZE7F =5 BEo] St duE A FUE T AYZE Al o] #E2 NE V1S &
Atke] defo] AR A0 ¥ & 539 £FE o|FEF KU THCabinet Office, Office of
Government Property, 2021, p.2)

- @ 9%

QoA 5 Apre] Arbaol 3 Q) Y TelE A8 10714 4] P2 AAsH=d), o] 4
o

- &

- TaAHIA AT PP AdeE &

80) Cabinet Office, Office of Government Property. (2021). GovS 004: Property LI2S HH5H0| Xz2|



A A 9 ] T YY A (Governance and Management Frameworks)

AMEA A= o]¥H o2 LFHh A, FF F-5AE AU(The Government estate)of A= 4
FESA S 715 OGP)7H HEE B9 AE2 35, 7|0l A= ZE 7|Ho] &5dlloF &
e A Z2EAAS T2 A4 Y JYIE HET o] A= Fait TEE AT HE QL
3 8-S 29T A Al (capability planning) ¥ F-5A AF71(F5, A, AE, &, FAE
o 9 AE) AukS A Yok W82 2t s PAIokL Lo, mid HE BEAke] i1, BlE, &
&4 55 TE T4 dES 23lo] Bastojof jitt. &4, 2 78 7]¥(Governance of
property in an organisation)ol| A= 8 F M=k 9 QA5 F45ko] 71389 IF AN HE
D= Aotz AAA Q] ] 2 JZE #5051l APsfjof gttt o] & {5l 7| HEE REAE
Atibg SEohs 119 AATE A5k, 718 Fosit A P e AR AH 9 Ao HA,
713 4 4l ‘MEL 8 e’ L2 sto] -y sfo]of gt
Z=F (Strategy)
AE AL Ak <o) & A3t HAY] HAH F54F A ZH(Cross-government property strategy)
£ Ad¥s}l7] st e 7139 B5A AZH(Property strategy in an organisation) 2. &2 A%
oF AR BEA A2 7| AU A SHiE), =2 Aol gk 71t R] 2, FsAt e /159
q A5, ARAGAF AR e 22 YA A, A4 84, A&7, 7A
= 73 9] F4(maintenance needs, quality of buildings, facilities and
environment) 5-2] Y-8o] Z3tEc} 7jE 7|3o] HEAL A2 W E 7|3o] o] 0 & S gof

She AWAT O ZA WAHR FEA Ak X oo} sH FAlo] 7] LRAS WO RA

R4 APA G L 27 0] Hke AYshr] AT Ao g, Ak <A AL (SAMP), ol
=Y AY, 2% A A, G5 25
. SAMPE 22| W 24t 88 B3 55012 71 =8 B&s]

Qs =2 ﬂ
S/ oz 7k o Qv & AE2 FR A e Fhd 9 £ gHEE 937

5},

dro|c}

ZA 2 BBA Z2AE A7)0} 2He oS 3oto] A ES ok, P, A5 ALt 5
A3E B3 vl A E S nhdsfof et QAMEA A, Ao, vl 58 55 1Ee| HEt
o} o] & AAstaL, ALY BN/ HEAE Ball 2 F-54F T2 A E o] A8 7H53S ASdllok st
HE &2 APAS01L vh1 HH 712(Govs 002, 006, 010 5)S &5=3fjof gt}
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314] 9g 9 ;9] (Roles and Accountabilities)

o
i}
[o
li:)i

94 3’&3]9}3‘%@ T o= O ET_]_'E]'

olm, 514 AARo|A Bagtet, W2 24 W) Apakee] 1912t o] ST AU Sk, o]
TGARS A4 2 Aute] SE 2 A, He 5, A WX, A A A vkl 52 FEst shA ko,

A A A 29, A48 S, SABE 5 A LI ISl hE A £ 9 9]
AL ST 4= ek o] TRE HFFE B §7140% AFun], G 1 B AAS 5

o) 3% ApAte] rky weiot Melgo] shrEry
ZFAE FE (Asset Acquisition)

BRI} A AT YESAG A4 T Aol 27 2] 24k ekt A A o] 2A 5ol

M| Sfok gk, 22 F7} 7)) upeh gElolof s, FAb AL o] 1lG, FA, W
X5 EUA 0z Tejs) BRI A% AL AR 7120 A% W AAS 55, 29 A

S A>7HA] ZgHsof Qitt.

ZALS] AME, NZR, ARSI &Y (Asset Use, Adaptation, Maintenance and Operation)

A4ke

A} o171 A4 ] Boloh M4 S Aate] 4 Bl FR sk, A4 Helabs AT ek
2 7140 Wska WA 7128 F5ook gk,

AT T2ALE BT HIS ] DS TR AR5 71 50] whet Saste, ool v
oJlofof gk, Aok Bl fATE 7711 WA oJ5ot oAl 7|2 S sok stel, Hekd Aatae) A
313} A8 971202 AR AU el B oA AR H sutet AAshe, Sel 2]
B2 ok o] FEHT 0PT EAL Bel £AE Aok shal, 71 vl S FAL AL

f
= fr
- 0
<
S
oj F?i
" N
> il
o o o

% ofl o
ox,
o
i
P
ft
N
)
i
()
o2
ot
el
=}

L of



X 2] (Information Management)

AE ZpAEe] a4 TS YolAl= Aokl 419 HEE [-AJsto|of sh=1, o]+= HA=FH-v| A
& Zpiko &2 JLEsto] 715351tk A AL S dlo|E H| o] A(InSite)ol] S-S0kl B
A AAES 2 A Z4A| A Adof TSt BLE AR HH = BE5HE HEY T2 7| Soby, BIM(HA
ERHEI)S 7S - F50foF St

APt E 2ARE AR, 38, AoiF] vl AP S0l 88FT, B E4, 72 b, A
e = 2RI B Qo] 9L rAE 84 HER BEohl, IRAE F7 A T 5t
< AFAABfoF 2.

AR 1ok

24 7)) wret gelw e, A7t 23 A AR 7|2o0] B WX g Aol
Me G7HA) A GANA B, AR B, 918 B, AR A AL 9]

A47F54] (Sustainability)

A A e e 28 Ao wet S-S HNet Zero) B BEHYAY HES BRE A Y E0]
of 51, o|& 93] Future Buildings Standard®?} Net Zero Estates Playbook®] &-8-Ht}. 2|2 o
UA-& 4H], A7 B H7E HiEdS ' &9 oo R 7] Hasjor s, a8/ 4
A8l A, 1T 7|Ex ZFFofjof Stk & ARG 3 AT Hik @ FEH

Al FEjRtE A9l 8F ARE E0lL, A A AARS-AB-E5HH, B A Hla AT AlLHE
dsfor ettt &2 24 011141] 71&& 55 ¥ QIS A(DEC, EPC §)E EA-sfof st of
A 55 BYE ol /A AL s sliof k. Ao A] ARG A5 72 W A7 oA A]
A4t 718] & e A o] kg sfof it

ok

BA, A, B 9 Y] (Health, Safety, Security and Wellbeing)

A5 AL AREAHE Y, 3F A, )= T3l §lo] FHSHA HzEojok st Y] i 7|5
Z|efof st} AE AA QL e A HoF @ TAFSS ukadslal, FA HOl 7|% 24 o] e X Hol
gAo] wt B arsfof gttt ShA| Y19 B7h= AR kL, tiu] EH2 F7]2 0= HA|sfof
Qe A E A] AREARS] AH)S o sok st 25, 21, 374 5 74 84 M 71 #
A5 5 vhEsfof gtk 7] 5 A= A 710 EJFE} A3sfior

_EL
)
z
o

1@

AT 7 9 AT (Workplace and Facilities Management)

JEI7 E AT = A4 FAT 7] 5F A6, ARSAF SA9] S 235 AT v
L E £ole As BHE TE 22 YE 5310} o QS LR AH|A 71ET 2 Y g
Sofof ob, A4, Bt |ATE, AT, A7F-QHd 5 ZH2 5ol 2 394 at A
S FAsHA AAS ok 51, 232371 T EUA AL Gl WA 2= ook gt

>
.
r
A
i
ol'

A dlole 2, FeiAt, Aol 718 fA|Ha, A2 9 B7E 2] A4 F
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—IrQ 090X 120X rol4o M MUk H40 12mo o 10 >=ox o o H-

41 28 9 2S wRok Ak 95t Al oUIR] £8, B3G5, AT A 58 1efsh, of
10 8.2 AT HRsiolo i APE A 9 Sl B A5, BE 29U, A5 A
A 75 AR s 883 4 A

Facilities Management Standards 00181
R

FMS 0012 A F-9] E5AH A D2 (Facilities Management, FM) AH] A 0] =4 AW AL S 284
S5 fIs nhE 2A QAR AlAShE A -ot. o] AR Tes] Aldaeo] tigt 7124
W AAE Hol AldEe] S840l tigt = 52 A A2hS Holeh 1A AJE #2705
o] 32 Tt A9 FA FEIE 1A= ITHA, & AR ofA= A ZEREA A Y, eaHlE
A, AH|A TS A9 22 2219 A B3-S DAY ] Yo 2219 A9 Akt AAE RS
7, 2 e 81 IS 1S A B S o 2

of AAJSIAL A=dl, ol HTHAS S8 AT Rk B vhgska ik

rE filo

iy

AlA T2 (Facilities Management, FM)+w= AFd-AA - T2 A AS 55l AJ&o] Au} AT A

Al7)1= A0 2 A SFEA Y| A(Hard Services)?t A E A B A(Soft Services) 2 FEEHTH B 32

[SOBSI 5 HA-7hUA 122 B2 s, WaA] A BES Hekstel 8T 2 gk, £
o 944 Y UEA 2D 5 AgRdo] BAgl] AgHrt FUPHF 7|2 A 8o ojFo]u] 4
% SRR Sk Ak AYELE. Tt A FAF AT 5 S5 RS Adt BEL I 28]
o2& 4 9] T o] BES V1B B 4w, AR HEo] Jom H8o] Fssict

+ FM AH|% 729} BE AA

FM o] AH|A E52 A2 S #E]l(Management), 5F=(Hard), 2AZE(Soft) Al oz 1&E

SHL, 7} G Ak 8 PARRS ORIt 229 8- A Mol oiet AR A Bk FM A
o, 2ol Wi L TH, AUS, 918 A B, AulA 2 BKOLA) 5 EF £

2)0] BH IS A UK RS Tt SHE AL BES AR T2-9|3], 77417 w5 A
of o el Bl 2 Z]t f AR I SAATL ER, ALE AuA BES P4, B 2
A, 9718, 98 5 ol84 B3 AW QB Auls £ |2 PAUT BE 2 AAL

81) HM Government. (2022a). Facilities Management Standard FMS 001: Management and Services (FMS 001, Version
1.0). Office of Government Property, Cabinet Office LI2S H5I0{ X2



[SO-BSI 5 ZA|- 27} &, AH 715HEZ(Govs), YA AFIWFM-RICS-CIBSE 5)& 7]¥ko & 3}
of £9J9] YT} A5 &8AS HASITH 2T 2L [SO 41001(A AT AGAAH) e
Ao, AY-2F-B7H A A ol A7 o BHAAE 5o WA £, 7L A
74543, A4 A1} S FAlol DAISHEE g

. Be B

He| B2S FFEE AABYEM7E 249 A BE) BUT S AES BE PFS Y

o ) e 3 230 B0 % T4slo] v, A 14 el A0eF 9 5 e, Auiy

29 AR, 714 B olEl, K715 D ARIE F1X) = 72 4 9lek ]S 59 EMo] FEE
° 1539

B 229 94 7152 B0 2 AUSkT, A47Rs AT AR A 4N sk, A
=

[¢]

TAH LR AAHEE FE A AR i 3A o= ekA] ¢fal, A M o2 HEE 4D AL
S =Yt FM 299 7182 UHskeS 274TH7.2~7.5). 1B FMO] g =422 Al
At &Eol] “’H%Oﬂ Z2 9] 3ot AASEo] A A 2 Q] A d L Lol A Al o] Ao A bdEkL
et g2 A5s TR.(7.7~7.12). B3 AEA A W40l A Bloju HlojE et AV leS
g-8oto] a&A R A7t o] FoJA =R 8751H(7.16~7.20), THA o2 AJE | 7F H<=3
AES FAPkE AS ol © W2 ARlE - 71 7RR]9] 7] o sfjoketE BAIRITHT.21-7.23)

A
0
-
IfO

= d= Fo e
7.2 Apte) Hat A SHO| U FM 52 42
7.3 NEEE AIAH A& 20 et 22AHA
e AA 22 7.4 BELBANAE(QMS) UE SH-EHa S AA
7.5 EEZBAAR(EMS) AT K| JA
7.6 FM| 5] Lj o4t O] SIS KISIE FM 71X
77 & 9 oK 2E A8 S T 5E A
7.8 &=(Collaboration) XZ-Z3 22|
7.9 AMHOFMEA 21 A=A} O BE AHA|
7.10 A8t £X] =X EX- 2 2HE HS
A ERAAEA 711 Z2HE B 20 53 D2HE 4o
7.12 HHEA 2|CY-OAEY BEHA 5
713 82 75 FM 20| 25 AE7X S
7.14 X|sd 2210|HE(ICF) MY 2E E2U0AE TS
7.15 A2 Aok ™ by 2| A 1S
7.16 CAFM/IWMS TASHEE FM 22| AJAH
717 FM MH|A T2 AR HY B MH|A JZ
7la 2% A|AH 7.18 BIM Rt [V RS B 28
7.19 BMS LS 2F-HOt 2ot ZeAIAR
7.20 PropTech-loT s Y28 3 5ot e
2 miss ORI KH2: Ki7ks 242
;‘:;7%@“2'&* 7.22 SA5ENet Zero) WURIZ 72+ O E 4
7.23 At3H 74R| 1E-X|FALE] 7|0 H=
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—IrQ 090X 120X rol4o M MUk H40 12mo o 10 >=ox o o H-

. '3]—5 A—]H]_/_\_ R =
ShE Aulx EEL AR T2, 714, A7) 4] 5 Bela 419 A, 7154, 1S SA3
Sfak TAA A AHE FAT 0] Eae] WAL A g S0l ol Holelot A
o 713t A Al Te] A SATFOEA A oA I AH 299 F S e
SHES Q). S AHIA BEL WA 24, VAN SARS, AR TR G SARS, Frig
H7\717) AAF, A §ARS AYEMR), 7HEH1E- ] B (FFE) o5 248 T,
H 4-24] FMS 001 8l= MH|A B

—

)

—

il

foi

sy 24 za g

RE Mg 26k Z=5Hrobust) Bl &4 AEIE £80tL, Eo| AW, 3k, ©7| & 1
E0f= H7|&Q1 A5 T2M|AZ Sl 44EI0H0F St 3
Z5 A ol G XK(duty holder)'S X604 AX|9| QFMI} SHHMS S SICY,

I3
ox
P
+

9| it S0 HIHSH oY, S 718, /E 7|2t RAIES S EFOF?_* e IHs =

NS
7|H- 37 o - .
2 Oljillﬁ*l 2ot ZH9| RAIE HAS MBS 0= 2H|Q| QFgH VIS 38 A S =251, T doKs
T 7] Rkl (whole life asset management) 2E0IA XM 71X1E BESh= S SHE SiCh
3 ds F2-Y | M, HEM, H2 S 22 72 0 248 UNFC2 2|l QG At TXIE Rl
RS AEA B Motet 712K £4E Gt
= H ®71717| ZE|0] Z 0 MBSt 2E FUE T717|7|(1T 3, 7| ZN0f taiMe ARXOZ HA
4 TT oiAf X HIAE HMAES +HolL, AR Y22 SO| 25k= MB3XH7 |70 tatid= B9 oFd 22|
MS +~Hol0] YUY IS Heeitt
M8 SR | BY7| RXIE4 A=0[2H1E 51H, FMS 002 2| CIO[EIE 242, ARE 7|4, WA HI8 S
5 LﬁTf;ZTZFMR;_ = S0l 2|4 64 OI“OI S| FA PP H2 M RAES SERE E-HEBi
B Ol= A2 Ot BiE 1t Al E 29| 2rEdE 2ol sy +HOIC
6 JIHHIE A | 018 7k A7 | SRS BE IR0 Y| MA MAE elot, £2 3= SERE {4

H2(FFRE) | AHt HEHE XMAXCZ Toficy.

o ATLE AU|A ES

AXE Aulx 2L A ol 8240 94, o, WO, A 5 ALGA B ET A YA 02 Wato]
Al 0] B 7158 BARI o HES 4, ohE WA, 24 L Al AR AL 5

o]
M
T 1271 842 FA4HH, olg 3 HAstaL A&l eFe 245k= Aol

[ 4-25] FMS 001 AZE MH|A HEF

M5 |sA o4 e
1 . XEj0| 2% Q70 W= ASN HIST A HHS RGI01 0= Kt TR0 FXI0 WIS BS
o= =
o

St} SQIE EE(BICS, NHS S)0i 7|8t5t0 ZQo)| M2 MAHS W5t 0[35Hct.

TE HA 7|0 It 712 M LR AE FES RS
2 T Zh IE AR SISHEE ALE S2 IElot0] 0] 20| 213S QIX|et, HA 2|F(The Health and
Safety at Work etc. Act (1974))2 Z4=5iCt
3 S ur| SIS HHH MEE QIS M S HUHC R T2l
o= _ _ R - =
<< e WIS HASIL, SHE UM B0 A METH XIS




rE
fol
=
0>
to

>
=
o
oo

S S8 99 RAIH2E Soll M 7IXIE 2ESL SEHL

=]

T =} < :
4 2Z-2E 7|2 NE7HS, RIS, OUX| §2(8 H2)XQl 2 Halg DMGHT, TA|2 =X|2 7]

SEUE 715, 07t 715, BHEE 715)E & UEE S|
5 A HER 7, T2, FRA L E20] et A 2 Z2Y WRIE 5t AES SZok O|-SiC.
5 | 2| 7S QMIohl SEACE M2t 1M Sde [XIBH

= MEEE M SHE 440l 7|2 HUS SHE oIt X8 S HJ|SS 2alei.
7 H SUES XHS| YIS, CIXE 510|222 2M U4 EQI02 FH FIMS AL
8 NTES: MAROI B4 M2 2ol HIO|RQEE CIXIRl(biophilic design) QIS 1TSiCt
et = = . e . = = =
= e AL ZAS Q5 AR XIR(BRE-Biophilic Office)2 &11610f RX|&+2| SiCt.
9 NPT THRSH A8 MiZotl, S48 EHlot! MR E 2 U= SHS S ASE 2 ASTHI Al-
TEEETE 2 MEsls A9 UYEt 405 ZREO2 112151010} BiCt

A€ 0|8Xte| QNS E G100 BIC.
10 ot ZE|0flA= GovS 0078 ZE45101 Hot iy HIIE 3511, XHst ZX|(ZYSH|, CCTV, 8
H S)& B&iCt.

; " ot 50| WSS TG0 2 7120 S OHLY AHIAS A7 U THGHD, HOHAH|AR} 24
S | 2opi eilsto] MR MHIAS HBBIC,
A i—i;'_‘}- _ B N _ _ _ L
12 w' oy | TEM-SSET BIE0] A2 AIA X TR SIS SRS AR YIS B85 21t
—'c

¥ Facilities Management Standards 00282)

. e 9 B

weh B 7182 S ERE 53] 24 AMite] Ao R A g 275 metsfof oh, B2 A
ASER T2 A5 AA, Hlol8 &7 H3g-Het, 2|3 A A d FAE 4 g%

o] #F2 T H A olle o F &5, AR Y BUoer|H 52 FALE o2 B

82) HM Government. (2022b). Facilities Management Standard FMS 002: Asset Data (FMS 002, Version 1.0). Office of
Government Property, Cabinet Office LIS HHA50{ Hz2|

83) 0| BEL| SHe= MR TS| YatE B AX L B WM, A X|@g I8t HI0|E 7, ‘7 & & ', K& 7ts
CIOJE| &, ‘BAH7(8t £X} QA ZE(RAIES ), ‘A8 7H & 2 XA 37, A2 SEA| 2t A
SIS ME X |9 CiYst EHE 2EXMO = JiMch= Z0|Ch

oL JL=E T T— e
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D Q0T o7 Ak AEolu EX7Eobd e W AlAF T Y 8 4F oJufstH, HlojE &,
B e AT, AlLE B gioly &8, I8al 'Y 24 9] APTMA] ZediTt

D E-TIE

FMS 00207141 Ag-8k= 58 7Hd2 AH4E, A4 Elofe] |9, A1t 5557 522 24t
H 4-26] FMS 002 E& %2 745

s 29 39| Bl

129 1 QAES 9|0|Sh= HITEER XA (0f: 2

1 N S
FAF (Asset) 29I, By, IZHET|)

TP AHEX|242) 1 72

2 AR HOE EHe | HFE A, 7 A 2| S US BE Bt A He|
At SER n s 5
3 HZ0| et H0|H HES 25 Zefpt At S5 | MAK H|O|EH|0]A Het

(Asset Register)

4 U R DE MR ZU0| MBED, YR S U2 |
(Space types) | Q7AKE =X

5 Y DA Y | OfRAA, WE 2], 7 W RE M8 Jts EY R &KX LS
PNES="d S S8 oL = ~

6 o 0421 CIIO|E] A|AE! 7t 01 S8t 7kSaHOF & TSELE i OI0|E HE 23 e
oo

« A} glo]E] % (Data Structure)

glolg 2= A A4 A4 Hlo]E E (Core Asset Data Fields)2t BI34] ZH4E glojg H&=
(Non-Core Asset Data Fields)2 F-E%c}.

SiAl zPAF Hlolg "HELE A BEF(Classification), AHAF] YA (Location), A4 AFE]
(Condition), |-A| H4 E5(Maintenance Activity), AFF =% (Asset Count) 5 & 571 53 2774 ©
ojf WL & JHt). At BF A= A4 o] F, Al id, TS S8 %, fAIES AR5
O g =] o, ARG E = AHito] o 7|3 B2, AE, S50l A=Al AT AR 7157}
A YAIGI), ZH4te] AR E = @A A4S B A AH|, A S8 9|9 23} of R &
of L, Apito] 7|t 18 SO 8 A E M, AARY] FRIE S BE 2 vAY AL, A A8 Y 5 &
A B4 o8-S Skl WA F4 o715 IRl

=
Mo
of

H[814] 24t Blo] 8 WL Wt opU| AR el S TEsks}] 18] A A0 715 7hs e WEo]
G ool A1) A SIS W, 2 %), S A, A o1 5, A 2
£ 8% 57 5) 52 mea

o|Xg E5}E dlo|E FEE Fo) AHE A4k Belo QAL L HolE] 7)vke 58

Q8% % Tl o 3 g 2



[E 4-27] FMS 002 Xt:F CIOJE] L& G|A|(KFAE AfE] £0F)

HOE EE | a1 IOJE L OIA] | 24 3 221 24
_ , “AJEf (AOIA FXTIX, BS 8544 | QAl54 U EX S 22)7| 2
Rt Al XHEo| BT e, | B (Serviceable) | oot I X | 8 L2Es gap| ¢
MO TIE). H25 HE | of Atbt AIENS Qipel EAy
R0l 2 2

AR Ag| 517 EXt oAE™ o MH|A 7|2k
e P ez zmgeni|YesNo | Aerzaiuptagy | HESSIMARSAR
34 ois X

o3

ARO| BT 2o = i B 2 EX HO X2

T oo apy | A0l ¥ 2 & | Operational/ | M UBH SYER AU 505 on ax o2y

OIX| o2 Not in use =
_ Xitte] e} 01X AEH 2 7T 2 O IED
Z|Z= AW ZAQ
HEYHENE | ooz gyjgy gy (23/06/2020 | DD/MMANYYY DIt SJAI91K] 212171 Sfat X1

XHAto] 7|cHan 2 A HIZ TR QA|EA U EX
N LR it 201 A% sz e |1 Y18 2R FRlS

ol(a) 2xg w2p| 9o 144

Z%|: Cabinet Office(2022b, pp.13-14) HY 2 71

- Hlojg &2 =% &7 A EF
glolg EI3at FA2 A (FM) AH4t BlofE of 412 g3 d3A
ARt gloles A, T4 2%, HA P 5 we] 7ol HER A AA )7t " ]sit.
olE #dl 7 7|2 HE W A AE vhshal, A tiAS A0k fist Ak, F714 )1 A
S HAET, Ake] 71 AA 5wl digt we, giolE S48 AAF L A, 2A49HE S8l HlolE

oZ _\ﬂ ﬂ][o
ox,

OI‘

<

A
il

o) bt g Aok s,
- = 7 4= mx) x . golg] ‘EHIDIE-'I""
Hax \ |
o W | e pmgemy | | NAM | umesss
ooz uEFEo2 | | AH®RA ] - I T
preen BO|g X | w230t ED [ HoE L upn
IAEEDE 2y L] suan H7|5o=2 D FmamAay L ugem
“as CTHEE R = ] & P ES9Ng
A8
(23 4-16] FMS002 H|0|Ef 2& 25 X AS A
oA AgEHAY el == HlolB = 1ol thet &frdd M2 ¥8s] stoof ditt. XAt HlolH
7} 5 e HE, o5 FFYA 0] ofs) Wl HE A9 Aglo] HlolE o] HF 25BL B
g 710l MA o= Afdtojof it o] et HlofE TS A3 Hlo[H AlARN2 7leA ]l 8
AFE SE3tofoF sk, AlLE2 B EEC] 24 dlolE BEE 24T 5 e A Ak
W73 Al M2 SFUAR ElolHE dA oI+ e 42284 Z5ofof et
upAjEfo. = o]t HloB = 242 A&l JAEA S A dsle H 82 A=S, HolHE
Thed] Bashs A2 do] AT3A 0 ALgshs A3} AAES vlid Ao 8} 53] A4t
JH, T2Ee 2 HEE 7 7MY FA A 240 =sel €.
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4) 2] At

O

B AZ U T A

=)

=, U, 9T AN L FTASE AADY AAS AT Bk, A5 FEol ol UA)
oAl St B bt Bl 2R ASEY) g ale] sk A4 /XS Fheks] g1 A
4 A, Yole 73 ey, HEs ehs FARE 9182 elskdet. ol Bl
| g3 24 A A T olehs S5 A9 § LA Mol o

2 A seithlo 2 W T 98-S HolEth ofeid Al T 5 HHYA Bl A
A 98 Tt 2 AAES Al gt

[ 4-28] 4= FRFA RAZE| MA Hl2

Jle ) JSE =

2

3= e EE = e
i TEM M ET
oo e | aoe e | S
_ = SR =/ Z2HIEAT S o . 5
of A | OB FRPC(’ISH"—‘”/XIE) AGIEH). HM AE&, :%(AI*E* %Ef”)gr |
| -GSA/PBS(E# _ ) 22)), BZslE £5 oy
/PES(EE) Treasury(RH), sEEremig Ay | T TEHESEED
NAO(ZA fE-’gEAIéEéD e
wops | SEUSHETWINEC | g pe e | MY R B XIE 2, HE e
MG) & 71 SEAYA] 012y ZM(EE 015)
CHAL .2 ZA|
sieaz | PBFEIHE 5 M xY B T mi iy
= X2 151 oL XA E MH|E At OIE > 5ol
HE—~R&A-PM T) T Y- SHI A AEAEL Ot s K3 OlElE
G-FMS 2= =Ql0|Lt Ef
dlolEl/ FRPP-MS(=7} DB) + Zof B KChm} oI AE7IE-HEAAH BX-H2
INEN: NCMMS(Z= CMMS) 718 HEJZAL A 27| HULX|(REX L

#H2H )

g::..D|Q_J.H-|7(-|9||:| O M
oHd 2 "Ho—IT T,
O R[22 Al Oll4hH| 4, T= BE | MehEE 7|2 AEY HY BT + Y=} | o A2
B = =[S "X A DENYEEY =ER
21y E)
101 AY-Ql=0lA|
HEZX=.229X|
HMERX. EX 19 o2t Government Property MR R|(BANE) |BE-S2A
oIy MEY o) Profession S &5 = rl 0] ZEoIN ug
= 6 sy =
- o3 o ee EMHEEXSE2IY K|
YZEE)
ccs =g - _
=o} I EIR{E ALO|- 54K CHo
B2 o1 Y CMMS BE oY I(BE DEAQRA] T[4t EXE H0|- S He
=7 | NrReA DRI Ok 0l ceTem e SE(EFE T BX)
Ao 1= 0] ZH)
E5F Mt ZIAF IR
A 3 1215 =27t sl | BHX Al =7 o oB o Bl =B
Sab-ZAL | FRPC XE-24 2Eat | NAO SEHUA AA 2 | E8 EEA R 2 | Lo o
EMEH )
OIApY i3} URE SYOOIH-BE | PSA—PFI-GPAGEY | B-71&9 XI&H
e Rajely & 3R gMEks |- H=Ha A




M RI2I0| SBE HHA M| 2y TR

u]=+9] GSA/PBS, &9 FEWFA, =2 W+ (Cabinet Office) AFst OGP/GPAQ} o], Al =

7HRE SRS Xﬁhﬂrd‘i%%# S} 5T 2Fo] EAITITE, o3 ST 2L Y F
19] lafabA, 5.2 A8 0] ol RS ZESTol B4 AU A Tk 918 T 5

A e YIS R =] 3¢ PBS AMgR] A A 2022, D2 THEAI A (iRt
H)', Y= ‘GovS 004 & FMS 001/002'0] ©]of| s ct.

SUO] A9 HAL ST A EE B4 P E 9] dhie] BEH W) B BEo]
I, AT S $47] A SUE o2l Agolet bl A T AHHALY S worsha
ol AAH R BT 4 YLE AL T5E AFH 02 PEsjok Tt

HIOIE] 7I5to] OAZNS I3t BESIE Daeld £

o=, G, G2 BF A AT oL ARE FEE AAH R ZH 5t Heoh] Ao 57t T
9] A A|A”I(]= NCMMS, ¥+ BIMMS-N, G= InSite)& +J AU #5311 932 ERlo}
At 59] )52 BE FAES 7152 GSAY] A ES ] AIARI(INCMMS) & B3l ZAISF S
AZA(PMG 2022)°114 T+788taL, - 117t YEtC & Hejs= 40 fA1He A4 ¥ Al H
o[El7} A E= EAIE s dst] Asf tlole & AAIE EESHFMS 002) 3t

U] A FA AT el A 8
o @ FEA A0l ‘AL FH, A7HAY 5 DR 71T AlHH 02 ARGE I Gl 1

AL TR Aol 5] R AIAR] PCEF U|E E AU ALK &8 58 B T A9

ae4 50l AFHA

)

[
>,
[>

T,
m 0

fo
H1
N
el
2
i(l‘
AT
i)
rir
el
o3
g,
o
o
1o
r'O
]
>
30,
1)

S19] A A= Al B E FISFH H77HA] oke-E= AHite] A AYofl7] (Life Cycle) T OA]
AR} v PMG, Y9 Q1 xe} 4443} Al 5-2 B tofE|o] 7]|¥koto] 172 AbH ]
A5t A (Preventive) @ Al Z(Predictive) FAIRH & X} o] = 4= H]-8-S EstaL
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Introduction

Aging government buildings represent one of the most urgent challenges to national asset
management in Korea. Most government complexes were constructed during the period of
rapid industrial growth and are now simultaneously reaching the end of their design life. This
situation demands a paradigm shift from the era of construction and expansion to the era of

maintenance and management.

The economic significance of this shift is evident in the life cycle cost (LCC) structure of
public buildings. Only about 16.4% of total costs occur during the planning, design, and
construction phases, whereas 83.2% of costs arise during the operation and maintenance
stages. Despite this, Korea's current system remains reactive—addressing deterioration after
it occurs—rather than preventive or predictive. Without systemic reform, the growing
number of aging facilities will lead to higher repair costs, increased safety risks, and

interruptions in essential government services.

Problems of the Current System

The current management framework is primarily oriented toward the supply of new facilities
rather than the long-term maintenance of existing assets. The Regulations on Government
Office Management focus largely on new construction and leasing, lacking a unified

procedure for maintenance planning or performance monitoring.

Moreover, there is a severe shortage of professional facility managers. Many ministries rely
on general administrative staff to perform technical maintenance tasks, resulting in

inefficiency and inconsistent standards. Surveys show that more than 75% of institutions not
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directly managed by the Government Complex Management Headquarters reported “a lack
of maintenance personnel” as their primary difficulty, and over 90% determine maintenance

priorities based on individual judgment rather than data or plans.

This dual system—where a small number of central government complexes are
systematically managed under the Government Complex Management Headquarters while
the majority of ministry-owned buildings are not—creates structural inequality in

management quality, safety assurance, and fiscal efficiency.

Benchmarking Domestic and International Cases
B Current status analysis target and data

Domestically, the Framework Act on the Sustainable Management of Infrastructure provides
a valuable reference. It mandates a five-year basic plan and management plan for 15
categories of national infrastructure, institutionalizing preventive maintenance and
performance evaluation. Although public buildings are currently excluded from this law, its
principles—long-term planning, data-based evaluation, and centralized information

management—offer a blueprint for public facility reform.

Internationally, the United States, Japan, and the United Kingdom have established

exemplary systems:

 The U.S. General Services Administration (GSA) operates the National
Computerized Maintenance Management System (NCMMS) and standardized

Preventive Maintenance Guide (PMG), ensuring nationwide consistency.

 Japan’s Ministry of Land, Infrastructure, Transport and Tourism (MLIT) applies the
Facility Card and Building Information Management and Maintenance System
(BIMMS-N) to manage data-driven long-term facility plans.

« The U.K. Government Property Agency (GPA) enforces functional standards such
as GovS 004: Property and Facilities Management Standards (FMS 001 & 002) to

integrate property management within strategic government objectives.

Policy Directions and Strategies

This study proposes a comprehensive policy framework to transition from reactive
maintenance to proactive and data-driven facility management. Four key strategies are

presented:

B Standardization and Planning Framework

¢ Introduce mandatory Maintenance Plans for all government buildings, specifying

inspection cycles, performance targets, and reporting requirements.



* Develop national-level guidelines and templates to ensure consistency across

ministries.

B Data-Driven Integrated Management System

 Bstablish a Government Facility Management System (G-FMS+) integrating
building performance, maintenance history, and cost data.

» Enable data sharing between the Ministry of the Interior and Safety (MOIS),
Ministry of Land, Infrastructure and Transport (MOLIT), and the Ministry of

Economy and Finance.

B |nstitutional and Professional Reform

* Redefine roles between central and line ministries to strengthen coordination

under MOIS and the Government Complex Management Headquarters.

* Create a Facility Management Specialist Position System allowing long-term

appointments, specialized training, and performance recognition.

B | egal and Institutional Improvements

» Amend the Regulations on Government Office Management to include mandatory

periodic condition assessments and maintenance planning.

* Revise related laws such as the Building Management Act to extend legal

obligations to all public buildings and clarify accountability.

Conclusion

Korea invests nearly 1.8 trillion KRW annually in the construction and maintenance of
government buildings, yet lacks a cohesive maintenance governance framework. As these
assets age, continued reliance on fragmented, reactive management will lead to

unsustainable fiscal burdens and operational inefficiencies.

This study therefore emphasizes the need for a systemic transition grounded in law, data, and
professional expertise. A unified, standardized, and performance-based maintenance system
will safeguard national assets, improve service quality, and ensure the sustainability of
government infrastructure. Through preventive management, aging government buildings
can evolve from fiscal liabilities into well-maintained, value-creating assets for future

generations.

Keywords

Aging Government Buildings, Preventive Maintenance, Facility Management (FM), Life Cycle Cost (LCC),
Data-Driven Management, Institutional Reform
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