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Abstract

The research institute has a function to get the research outcome through the various experiments, data collection and analysis.

Therefore, research building is important to keep the research condition or experiment environment. But buildings would be

deteriorated and leaded into the deterrence of research. Maintenance is planned to protect the research building condition through

various general repair or heavy repair. The heavy repair is generally conducted in massive repair scope or main components

preparation.

In this paper, it aimed at analyzing the effect of the massive or main components repair with inputted cost and its resulted

output. In order to analyze the effect of a massive repair, it used the Benefit/Cost analysis and sensitivity analysis. Results of

this study are as follows :

The benefit/cost analysis shows that research building whose researcher continuously live and study

has good effect. On the contrary, pace of the the experimental function is not good effect in benefit/cost analysis. But the

experimental function is indispensible to get the research outcom for the research goal. Therefore, the experimental function will

be planned to repair and get the historical repair data because the proper repair time would be prepared to cut down the repair cost.
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Table 1. Targeted Research Building
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Table 2. Heavy repair cost(thousand won)
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Remodeling cost
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After
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0.0002184
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Table 3. Difference between Before and After through Green Remodeling(billion)
Remodeling cost
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Table 4. Difference between Before and After through Remodeling in
Office Building of Seoul(won/pyong))

Before Remodeling After Remodeling
security | monthly rponthly security | monthly monthly
. maintenance . maintenance
deposit | rent fee deposit | rent fee
fee fee
ng 471,240 | 46,701 24,052 550,000 | 55,000 23,500
bll(\jlg 468,400 | 44,328 20,962 530,000 | 63,000 22,000
bll(;g 523,600 | 51,890 22,517 600,000 | 60,000 23,000
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WA g gedy s 3 ] il

2 B N A%EY A9,
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YtHTable 5 #%).

Table 5,. Change Effect of Rent-fee through Remodeling(won/3.3n, won/ n)

total . Effect to Effect to
Remodeling . .

area cost(hillion) Remodeling Remodeling

(pyong) Cost(won/pyong) | Cost(won/m’)

A 13,144 2 0.00009249 0.000028026
bldg.

N 4,005 8 0.00003415 0.000010345
bldg.

P 9,989 10 0.00001679 0.000005088
bldg.

mean 0.00004781 0.000014488
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Table 6. Benefit/Cost effect of L-1 in Korea A Institute(million won, %)

Net Present Value | B/C ratio Intenﬁi}uiite of
Effect 83,737 4.52 16.56
g AdT Y A7EL-1) AdEY A e Hog
3 UAE A Ads Table 77 2ok o)A wEd
ANAoz Mg nele 27 Arel s Np
paAze vy Fag 202 uehbun gt wee

Table 7. Sensitivity Analysis of L-1 in Korea A Institute(million won, %)

Cost Benefit) 1000 | 504 0 5% | 10%
NPV | 75363 | 79550 | 83737 | 87924 | 92,110
0% | BC | 452 | 452 | 452 | 452 | 452
IRR | 1656 | 1749 | 1842 | 1934 | 2027
NPV | 74175 | 79550 | 84925 | 90300 | 95,676
5% | B/C | 420 | 452 | 476 | 500 | 524
IRR | 1567 | 1656 | 1744 | 1832 | 1920
NPV | 72986 | 78362 | 83737 | 89,112 | 94487
0 BC | 407 | 430 | 452 | 47 | 4%
IRR | 1483 | 1572 | 1656 | 1739 | 1823
NPV | 71798 | 77173 | 82508 | 87924 | 93299
5% | B/IC | 38 | 409 | 431 | 452 | 474
IRR | 1415 | 1496 | 1576 | 1656 | 17.%
NPV | 70610 | 75985 | 81,360 | 86735 | 92,110
10% | BC | 370 | 391 | 411 | 432 | 45
IRR | 1349 | 1426 | 1503 | 1579 | 1656

32 dxugA st =R 4267 A6E 5 Al133% 20199 11€
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Table 8. Benefit/Cost effect of L-2 in Korea A Institute(million won, %)

TF A7 AHEY e thE mohes

B% AQTA AFELD) A% YA v g A
£3 UZE B4 s Table 99 2tk ol3o] ww
AMHoR g Ao Fg Ame Bhghe WG
PAANE Mg e B3E wolw gtk v +10%
F7keka, B9 F4dol gl A%, @AV 31067 U
9, WEAYE 277, WPFAEE 992% FFOE W
WA FEH FES Y Yk olsh e Ane @
2 AQTY ATELD) AR FYHE v gl o
fa7h MlaA ok AL wEss Ao guHd v

a
S AAsYEt L dA7E 26201
249, WE-rE 882%%2 FAH&

Table 10. Benefit/Cost effect of L-0 in Korea A Institute(million won, %)

Net Present Value | B/C ratio Internal Rate of
Return
Effect 32,666 3.04 10.99

Table 9. Sensitivity Analysis of L-1 in Korea A Institute(million won, %)

Net Present Value | B/C ratio Internal Rate of
Return
Effect 19,886 251 890

Table 11. Sensitivity Analysis of L-0 in Korea A Institute(million won, %)

Codt Benefit) o0 | 50 0 5% 10%
NPV | 29399 | 31,032 | 32666 | 34299 | 35932
0% | BC | 304 | 304 | 304 | 304 | 304
IRR | 1099 | 1164 | 1228 | 1292 | 1356
NPV | 28600 | 31,032 | 33465 | 35898 | 38331
5% | B/C | 288 | 304 | 320 | 336 | 352
IRR | 1037 | 1099 | 1161 | 1222 | 1282
NPV | 27800 | 30233 | 32666 | 35,09 | 37531
o [ BC | 27 | 289 | 304 | 320 | 3%
IRR | 981 | 1040 | 1099 | 1157 | 1215
NPV | 27001 | 20434 | 3186 | 34299 | 36732
5% | BIC | 261 | 275 | 290 | 304 | 319
IRR | 920 | 987 | 1043 | 109 | 115
NPV | 26201 | 28634 | 31,067 | 33500 | 35932
10% | B/C | 249 | 263 | 277 | 290 | 304
IRR | 882 | 937 | 992 | 1046 | 109

Codt Benefit) 1000 | 504 0 5% 10%
NPV | 17897 | 18892 | 19886 | 20830 | 21875
10% | B/C | 251 | 251 | 251 | 251 251
IRR | 890 | 945 | 1000 | 1054 | 1108
NPV | 17238 | 18892 | 20565 | 22198 | 23852
5% | BIC | 238 | 251 | 264 | 277 200
IRR | 837 | 890 | 942 | 9 1046
NPV | 16579 | 18233 | 19886 | 21539 | 23193
0o | BC | 226 | 23 | 250 | 263 276
IRR | 788 | 839 | 890 | 940 9.89
NPV | 15920 | 17573 | 19227 | 20830 | 22534
5% | BC | 215 | 227 | 239 | 251 263
IRR | 744 | 793 | 842 | 8% 9.37
NPV | 15261 | 16914 | 18568 | 20221 | 21875
0% | BC | 206 | 217 | 228 | 239 251
RR | 703 | 751 | 798 | 8 890

Sl Al 83 =3 AI26W Al6E FE A1133% 20199 11¥ 33



)

oy
o

- A

9
ol
loh

o
o

1

SATEL-0) AR FHv &I A
Ask= Table 113 2} o) 4d]

3l Tl

»}EM s,

A
(2
-
e
1=J

o
N
N
ki
Sh
1

__)rl_l“
Y o
e

jur)
2

)

o

12

o[N

)

zi

k1
=

(o}

S ok

¢

z =
Bl oo

N
=

oo @Y [ 4
[0 F1 (2 ol ok

o &= o

N
>
ol
ol
M
=)
19y
o
olN

N 5
it
-
o &
EE e
X e
2z
+r %
My
o 42
=
X
toky
TN
e &
i, =
o
u
v
o,
T
=
32

o

T
=
oo

o] +10% st Helo] -10% Zjié}
datsitiete AA7te 15261
F5E 703%= Ml Oﬁa& 57&

2 UEhta v

M 5 X =2 z8 o o

o 1o lo o i
PN
o
o

A

& oo B o n

%2
rir
pach
o

=
°H
o

=

=

314 541¥D-1)

#3 AT EAWD-
# 0000007 F8& 7)%elch oA A
Qe olFe) 40de] F1%He BA AH
WE0A7HA ] FHFA ] @ B E BAS S
%

NS A 409 AT Bere] F A R
oS 14830 Wiksl FEoz FRHYC. W oldd
]

Arket A= Table 1294 2t

Table 12. Benefit/Cost effect of D-1 in Korea A Institute(million won, %)

Internal Rate of
Return

10.14

Net Present Value | B/C ratio

27,031 2.82
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Table 13. Sensitivity Analysis of D-1 in Korea A Institute(million won, %)

Cost Benefit) 1000 | 506 0 5% | 10%
NPV | 24327 | 25679 | 27,031 | 28382 | 20734
1006 | BIC | 282 | 282 | 282 | 282 | 2%
IRR | 1004 | 1075 | 11.35 | 1% | 1254
NPV | 23586 | 25679 | 27,772 | 20865 | 31958
5% | BIC | 267 | 282 | 297 | 312 | 327
IRR | 95 | 1014 | 1071 | 1129 | 11.8
NPV | 22844 | 24937 | 27,031 | 29124 | 31217
0 B/C | 250 | 268 | 28 | 29 | 310
IRR | 903 | 958 | 1014 | 1068 | 1123
NPV | 22103 | 2419 | 26280 | 28382 | 30475
5% | BC | 242 | 25 | 260 | 282 | 2%
IRR | 854 | 908 | 961 | 1014 | 1066
NPV | 21361 | 23454 | 25547 | 27,641 | 20734
0% | BC | 231 | 244 | 257 | 269 | 282
IRR | 810 | 861 | 913 | 963 | 1014
3.2 = BAT4Y
321 T47IAA
St BATFY T97IAE ] AA AL 2537Tm el
A A AL 202002 7}243}1 o]= 40 de] 717+

BA AHOR Hgste] HEHoRE NEOMAAY U5
AFA S8 Bl § BAS S

[‘
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Table 14. Benefit/Cost effect of Central Mech. Room in Korea B
Research Institute(million won, %)

Net Present Value | B/C ratio Internal Rate of
Return
Effect 10 1.00 2.03
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Table 15. Sensitivity Analysis of Central Mech. Room in Korea B -
Al 2 o 7+0 Ayl 3F [0 Jluw L) o E)
Research Institute(million won, %) Ped. olsh #2 Ade = BT AR
— A Aze] FRIEE v 4ol gula) AETHE G A
— 0, _0, 0, 0,
Cost el e 0 L T er gwEn ay AsEdE A4S ATARE
NPV |9 J 0 | 10 ] 1 Zal7] g A8, A, A So] L4HE FHOE A
-10% B/C 1.00 1.00 1.00 1.00 1.00 o] = o L goAm cE:o oa moamlol] o
i =0 S ) =
IRR | 203 | 234 | 265 | 29 | 324 HEdne A7A% ke 9% deAel Vsow
NPV | -250 9 270 530 790 dekstes o] Adsitt
-5% B/C 0.95 1.00 1.05 1.11 1.16
IRR 1.73 203 233 262 2.90 Table 17. Sensitivity Analysis of 2™ Utility Room in Korea B Research
NPV 7510 7250 10 270 530 |nStItute(mI||I0n Won, o/0)
0 BC | 09 | 0% | 100 | 105 | 110 Benefit| o0 |, 0 o L%
IRR 1.44 1.74 2.03 2.31 2.59 Cost
NPV 770 510 ~249 10 71 NPV -1,046 | -1,104 -1,162 -1,220 | -1,278
59% B/C 0.86 091 0.95 1.00 1.05 -10% B/C 0.67 0.67 0.67 0.67 0.67
NPV ,1y030 ,769 ,509 ,249 11 NPV 71,222 71,104 7986 7868 7751
10% BC | 082 0.87 091 096 1.00 5% | BC 063 067 0.70 0.74 0.78
IRR 0.93 1.22 1.50 177 203 IRR -0.346 | -0.087 0.164 0.407 0.643
NPV -1,397 | -1,280 -1,162 -1,044 -927
0 B/C 0.60 0.64 0.67 0.70 0.74
322 A2wE Al
’ 2 =2l o] N ) . IRR | -058 | -0333 | -0087 | 0152 | 0383
—(151'% Bo‘j?-% ZﬂZ'rr%‘H/]E] }\]}ég %jx'ﬂ ﬂ?j;ﬁ,t 1,695 NPV -1573 -1,455 -1,338 -1,220 -1,102
molth tgM AJAe 2020902 M-St o] 3] 40d 5% | B/C 057 | 061 0.64 067 | 070
o 7)17+e BAANALS AAsty HE 2060837042 US4 IRR -0.814 | -0.563 | -0.321 | -0.087 | 0.140
NPV -1,749 | -1,631 -1,514 -1,396 | -1,278
A2 ol3)} Holpl& HALO =35l ’ ’ ’ ’ ’
A FAbel ofgk Au|E EAE FPslnh 0% | BC | 05 | 058 | 061 | o064 | 067
20200 AlFFeZ 40 7|3 Fotke] tlpAde wE o IRR | -1.026 | -0.779 | -0541 | -0310 | -0.087

|
Au gL 3516 M FEOR FAHHAY. v

Table 16, Benefit/Cost effect of 2" Utility Room in Korea B Research
Institute(million won, %)

. Internal Rate of
Net Present Value | B/C ratio Return
Effect -1,162 0.67 -0.09

3.2.3 DUPIC/ROBOT &
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Table 18 Benefit/Cost effect of DUPIC/ROBOT in Korea B Research
Institute(million won, %)

. Internal Rate of
Net Present Value | B/C ratio Return
Effect -606 0.87 1.23

Table 19. Sensitivity Analysis of DUPIC/ROBOT in Korea B Research
Institute(million won, %)
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Benefit Table 20. Benefit/Cost effect of Main Elec. Control in Korea B Research
Cost -10% -5% 0 5% 10% Institute(million won, %)
NPV -545 -575 -606 -636 -666 Net Present Value | B/C ratio Internal Rate of
-10% B/C 0.87 0.87 0.87 0.87 0.87 Return
IRR 1.23 152 181 2.08 2.35 Effect -1,153 033 -321
NPV -773 -575 -378 -181 16
-59% B/C 0.82 0.87 0.91 0.96 1.00 Table 21. Sensitivity Analysis of Main Elec. Control in Korea BResearch
IRR 0.94 1.23 151 1.78 2.04 Institute(million won, %)
NPV | -1,001 | -803 -606 -408 -211 Benefit| o g 0 S04 10%
0 B/C 0.78 0.82 0.87 091 0.95 Cost
IRR 0.68 0.96 1.23 1.49 1.75 NPV | -1038 | -1,095 | -1,153 | -1,211 | -1,268
NPV -1,228 | -1,031 -834 -636 -439 -10% B/C 0.33 0.33 0.33 0.33 0.33
5% B/C 0.74 0.78 0.83 0.87 0.91 IRR -321 | 300 | 279 | -260 | -241
IRR 0429 | 0704 | 0971 | 1230 | 1482 NPV | -1123 | -1,09% | -1,067 | -1,040 | -1012
NPV -1,456 | -1,259 | 1,061 -864 —666 -5% B/C 0.31 0.33 0.34 0.36 0.38
10% B/C 0.71 0.75 0.79 0.83 0.87 IRR 342 | 321 | 301 | -281 | -263
IRR 019 | 0467 | 0729 | 0983 | 1230 NPV | -1209 | -L18l | -1,153 | -1,125 | -1,097
0 B/C 0.29 0.31 0.33 0.34 0.36
5 B 79l DUPIC/ROBOTS AZe] %4n 43} 7 IRR | 362 | 341 | 321 | 302 | 28
o &3} Wzt B4 AT Table 199} 2t} o] Ao wpaw NPV | 71294 | “L266 | ~1238 | 12l | 1188
A0 2 s FHele] ZaA s ool e w 5% B/C 0.28 0.29 0.31 0.33 0.34
AAA o2 gt feje] SR deshs Wt & IRR | -380 | -360 | -340 | -321 | -3.03
A A wad g FEog Jehda g HES NPV | -1380 | -1,352 | -134 | -129 | -1.268
+10% Z7Vsta, Wele] Z7ko] gl A9 AA7k= 1061 10% | B/C 0.27 0.28 0.30 0.31 0.33
_ . IRR -398 | -378 | -358 | -339 | -321
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