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double ®14_Max = §42.0; 7/ BHE 8 Maxload (GCal/H)
double ®14_Cost = 31419.0; // BFH 28 cost (Cost / GCALD
/f PLES
doubile ®15_Min = 0.0; // PLBs_MinLoad (GCal/H)
double %15_Max = 51.0 + 2 // PLBs_MaxLoad (GCal/H)
double ®15_Cost = 44680.0; // PLBs heat production cost [Cost / GCAL)
/4 hLE 38 10 1:00 2:00 00 4:00 £:00 500
double ACCB_Min = 0.0; // ACC_MinLevel [GCAL)
doubile ACCS_Max = 1700.0; // ACC_Maxlevel (GCAL) —_—
double ACCE_Init = 695.0; // ACC initial value, working as equalit A=A |
double &CCE_0Del = 170.0; Suon: CHP Tz TE Tz 72 72 72
Suwon: PLEs 169 169 169 169 169 169
Jflncinerator heat production at every hour Suion: PLEw [u] 0 a a 1] 1]
doublel] Incg = new doublel] “onaln: PLEs 36 17 i} i} i} i}
{ wongln: PLEw o i o 0 i i
:gg :g o }gg }8 > }8 o }gg Bundang: Power 65 605 602 609 474 454
19.0, 19.0, 19.0, 19.0, 19.0, 19.0, Bundang: PLEs D 0 - D ! U
IQ.D: IQ.D: 18.0: IS.D: IS‘D: IS‘DJ SooSeo: PLEs 59 a0 195 = 151 170
% SooSeo: PLEw u] u} o u] u} u}
II'Won: PLE= u] u} o u] u} u}
/f Heat Requirement from Area 1 at ewvery hour IIon: PLEw g 0 a g 0 0
doublel] Aread = new doublel] JungAng: Power 228 224 197 197 190 135
Sangarm: GRE 15 15 15 15 15 15
342.0, 325.0, 306.0, 298.0, 297.0, 297.0, Kowvang: POWER 542 592 445 445 557 280
318.0, 384.0, 406.0, 350.0, 323.0, 278.0, Kowang: PLEs [u] o 1} [u] 0 0
237.0, 219.0, 200.0, 181.0, 182.0, 184.0, Metwark R12: SuWaon > Yonaln a0 93 5 =5 &1 &6
244.0, 201.0, 323.0, 364.0, 388.0, 393.0 Wetwork RZ1: Yongln - SuWon 0 0 i 0 0 0
E Network RZ3: Yongln = BunDang u] u} o u] u] u]
Network R32 BunDang —> Yangln 103 105 105 103 105 105
. Network R34: BunDang —> SuSea 103 105 105 103 105 105
- Lo Ared heal_cornect on natrix Network R43 SuSeo -> BunDang o i 0 a g g
Network R4S SuSeo > [I'Won u] u] o] u] u] u]
Network RS54 [IWon —» SuSeo u] u] a u] u] u]
Network R46: Suseo - Jungang u] u] a u} 1} 1}
Network BG4 Jungang - SuSeo &0 (=1} B0 &0 =] =]
Network RET: Jungang —» Sangarm u] u] 0] u] u] u]
Network R76: Sangarm —» Jungang 2z 23 22 22 22 23
Network R7E: Sangarm —> Kayang u] u} o u] u] u]
Network RE7: Koyang —> Sangarm 20 20 20 20 20 20
Network RES: Jungang - Koyang u] u] o] u] u] u]
Network RE6: Koyang —» Jungang G0 G0 G0 G0 1] 1]
3
Cost 65,991,725 60,689,005 61,037,561 54,442 455 53,131,708 47,586,123
Total Cost 1,194,996,630
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HHOILX] HIEHT AFEH

E51201 X| XY} T2 JaH AoH Al : XXat ANl G016 Hla

O 1) dxd/8& NAR HAIZUIISTO0L JIE 2) 013HIS: 013TWE S| Eclda 01, 010&
3) A= Hl ¥J} (20064 128 & HDIE) 4) 8, 58, 1% eiX+E > dij2d g82% 1%

1 MY = HEEHA 3z =EHER a3z
2 3E 102 1:00 2:00 3:00 1:00 2:00 3:00 Cost Unit : H/Gcal
3 on: CHE i I For T0 E‘ﬁi 71 SuWon CHP T 44 749
: PLBs 169 159 169 144 140 83 .
- PLBw 0 0 0 0 0 0 PLEs 46,050
" PLB= 36 PLBw 62,195
onaln. Yongln PLB= 48,545
% Bundana: Power 497 441 3144 497 441 334 PLEw 61,725
Bundanga: PLEB= _u 0 g g g E Bundang Power 30,459
SooSeo: PLBs 89 150 149 140 140 140 PLB= 39,328
SooSeo: PLEw 0 0 0 70 70 70 SooSeo PLB= 59,722
lIwWon: PLES 0 0 0 1] 0 0 PLBw 651,286
135 [II'Won: PLEw 0 0 0 i} 0 i} nwon PLE= 59 722
il JungAng: Power 139 141 139 139 141 139 PLBw 60 638
. %M: GRE Lz 1o L 10 10 10.J| JungAng | Power 39,444
Koyang: POWER 212 394 220 212 394 2200 SangArm | GRB 10,571
[{ |Koyang: PLBs 102 102 102 1] 1] 1] K avan Power | 32 698
T2 [Network R12: SuWon —> Yongin o0 a3 75 0 0 0 yang :
19 |Metwork R21: Yongln —> SuWon [i] 0 i} i} [i] 0 PLBs 21,841
20 |Metwork R23: Yongln —» BunDang 0 0 0 i} 0 0
Z1 [Network R32: BunDang —> Yongln 105 105 105 106 109 114
2= |Metwork R34: BunDang —>» SuSeo 105 105 105 a6 a7 a8
23 |Metwork R43: SuSeo —» BunDang 0 0 0 i} 0 0
24 |Hetwork R45: SuSeo —> liWon 0 i} i} o 0 0
25 [Metwork R54: I'Won —» SuSeo 0 0 0 0 0 0
25 |Metwork R46: SuSeo —» JungAng 0 0 0 i} 0 0
27 [Hetwork R64: JungAng —> SuSeo 60 i} 2 o 0 0
22 |Metwork BE67: JungAng —» SangArm 0 0 o i} 0 0
29 |Metwork R76: SangArm —» JungAng 2e 23 g2 3 z 3
30 [Network R78: SangArm —> Koyang 0 i} i} o 0 0
51 |Metwork R87: Koyang —> SangArm 20 F0 20 i} 0 0
S |Metwork RG68: JungAng —» Koyang 0 0 0 i} 0 0
53 |Metwork R86: Koyang —» JungAng 60 G0 G0 56 52 25

Networkill St SE23 A2l alli2d 83 Hlul X =4E Cost Hlul (38 10&) i



(1) SE2SF &8 ST XA 2 9| 323 Hiul

S e M 5 -X|AFH 4 £4(3/10) AH M -X|AtE 4 £H(3/10)
2000 B 0 2PLBs
1800 B 2 2Power
= | AHRIGRB
% 1600 0O &2Power
O 1400 O« 2PLBw
%1200 mAPLBs | 2 I II
= B =MPLBw I
X1 1000 O 2 A{PLBs I|Illllllllllm

3 800 i Iml|:| :-|-|-|-|-|-|'| | |||
W Il @ =2pove |l|l|l|-|-| ] |-|-|-|-|-|-| |‘||
T

~ 400
< O =¥ PLBw

1:00 3:00 5:00 7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00
Time

200 B =2PLBs
o HAHAAOANAA A AL, @ = CHP
1:00 3:00 5:00 7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00
Time
A AGRBLKEE power<d Ypower<EE PLBs<E Ypower <1 2PLBs<F & CHP<K R PLBs<EQIPLBs<+ A, & APLBs< R PLBW< %= A PLBW<E 21 PLBW< =3 PLBwW

SeEEHE-HASE/4=(3/10) AX2H-AAS=/5=(3/10)
BIg>3Y 500
500 BEY->TY
450 moo->ae 490
mateb>T2 400
—_ 400 o Atet>Z= 0t ’_'E‘
£ 350 ozosae S 350
S 300 mEet>5A| § 300
S W EM>SL] 050
o 250 DeE->gal| B
8 200 m 4 A>elg| O 200 I I I
—_ A A s <
T asM>2E 150
7 190 m ool & 100 Lilll
100 oEg->gel I I I
Og9l->sct 50
50
spies| IR ]l
0 D_/F$J_>ROI 1:00 3:00 500 7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00

1:00 3:00 500 7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00 Ti
Ime

MMl =otew HAole ARISH Hiil (3R10LKBHL Y 1A 29



o
&l
oF

e

ud

60

P
OH

<8 16> » A XAl &XHl S2THIS: & 87,6448

9,000
8,000
W7,000
6,000
5,000
4,000
3,000
2,000
1,000

> SSU2SAIZHI0I 22 X U|E: oF 85,496 A
> K1Y 214883 (2 2.45% HIZEH]

==Y & X=H8/16)

W80,000
W70,000
W60,000
W50,000
W40,000

\
/ \ 30,000

|

FHUHX] HENT AP

E=2H| SH|11(8/16)

AtoH: 2 1488 2l

(2.45%8 2t)

{ W20,000
““““““ WwW10,000
1:00 3:00 5:00 7:00 9:00 11:0013:0015:0017:0019:00 21:00 23:00 W—
Time
Network it S8 SE23 X3} A|AH Al Hlul (BE16)

30



...

...

1:00 4:00 7:00 10:00

13:00 16:00

Time

19:00

22:00

B 112FPLBs
B 7 2FPower
| AH2GRB
o &2 Power
0 2| PLBw
B 2 2PLBs
B =M PLBw
O =A{PLBs
B =SPLBs
0O =% Power
B S2IPLBw
0 S2IPLBs
0O =& PLBw
B =3 PLBs

O =2 CHP

300

200

100

0

1:00

4:00

7:00

(0, B, .

10:00

13:00 16:00  19:00
Time

22:00

A AGRB<KE Y power<d Zpower<E Y PLBs<E L power <1 EPLBs<FRACHPL+=&PLBs<EQIPLBs<+Al

(=]
eI

PLBs<2 RIPLBWL£ A PLBW<EQIPLBW<4=& PLBwW

2 (Gcal/hr)

il

A

Bl

160
140
120
100
80
60
40
20
0

==
S

o

ZXHE-HAZZ2/53(8/16)

1:00 3:00 5:00 7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00

Time

AlZIHE S

(o]

23 &9t alll2d Hiul (BE16&)

k>
m s>
k>
B atet—>0
O atet—>=
O sA—>2aket
B ESU-—>TA
B AM->F5
OL-—>F=M
B A >R
O TM-—>2%
m 2>
O&s-—>&2l
Ogel—>2e
mE2->F=2

o3>l

0z Ko
09 02

i

o

AAS=/5+=(8/16)

1:00 3:00 5:00 7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00

Time

31



zl

<108 122> » =TA IAI &l S24HIS: & 336,1458 A

20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000
W

> SSU2SAIZHI0 2o HHU|E: °f 3134188 A
> Xi%Y: 22,72783 (22 6.8% HISE L)

E3t29 5 X 5H10/12)

FHUHX] HENT AP

Ad
M

2l

rio 00

( )

o by

A\

—

X

—
/}
M Ho

/ \ 350,000

n 300,000

W250,000

W200,000

150,000

100,000

W50,000

W_
1:00 4:00 7:00 10:00 13:00 16:00 19:00 22:00

Time

Network it S% SES3 &2 A|AE Eil Hiul (108128)

32



HAHZ(Geal/hr)

B 1 2PLBs

1000

| 11 2FPower

900 m A 2(GRB
= 800 o = Power
E 200 O L PLBw
S m 2 2PLBs
B0 111111 B
% 500 O A PLBs
- iIfiiiiil = 2 QPLEs
w 11 L NIE R R A it
= 300 B Z2IPLBw
= UL L (o seess
< ‘ HUUOUHLLLL  |exaee
100 | T3 PLBs

o oA CHP

1:00 3:00 500 7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00
Time

1000.0
900.0
800.0
700.0
600.0
500.0
400.0
300.0
200.0
100.0

0.0

AMH 2™ -X|AlE MAH(10/12)

1:00 3:00 5:00 7:00 9:00 11:0013:0015:0017:0019:0021:0023:00
Time

AAGRBLE Epower<d Ypower<E Y PLBs<E Y power <11 2PLBs<$ & CHP< & PLBs<EQIPLBs<+ A, L A PLBs< R PLBW< %= A PLBW< & I PLBW<+ & PLBwW

S A HE-HAZZ/5S(10/12)

1:00 3:00 5:00 7:00 9:00 11:0013:0015:00 17:00 19:00 21:00 23:00
Time

AlZHHE SE2Y 2

B3>
B M >EQ
O LA >4
B A > 2
os=AM>2g
B EE>TA
ose—>82
o&2>2<
| Eel>2

o +->89l

b5 |
~

400.0

350.0

1:00 3:00 500 7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00
Time

ol &l HI2H Hiul (108128

33



0K

<128 278> » =Td IAI &l S28HI: & 2,363,293 A

¥110,000

100,000

90,000

80,000

W70,000

60,000

> SSU2SAIZHI0 2o HHU|8: 9 2,303.2168 &
> XI%: 60,0778 A (2 2.54% HIEE L)

==
S

n'_(ek

=2 =HzH(12/27)

FHUHX] HENT AP

2,500,000

2,000,000

1,500,000

>

Ml
A

1,000,000

+
—— %

Mo Ho

22

1.

500,000

W_

1:00 3:00 5:00 7:00 9:00 11:0013:0015:0017:0019:0021:0023:00
Time

Networkill S SS23 | &3} A|AE A} Hlul (12&8278)

34



(4) S22 A& St XA X

i

=l 1A 1
oETH

i

Az A M A2 (Geal/hr)

3000

2500

2000

1500

1000

500

5 8h4| X 5t-x| AbE M AH(12/27)

7:00  9:00 19:00 21:00 23:00

1:00 3:00 5:00 11:00 13:00 15:00 17:00

Time

B 1 2FPLBs
B 17 2FPower
| 2 2tGRB
O =Y Power
0O 2 PLBw
B 22 PLBs
=AM PLBw
O =AM PLBs
B EEPLBs
O =Y Power
B Z2IPLBw
O %—.’ﬂ PLBs
T=2/PLBw
A°-| PLBs
T3 CHP

3000.0

2500.0

2000.0

1500.0

1000.0

500.0

0.0

MAH 2 -XAIE M AH(12/27)

1:00 3:00 5:00 7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00
Time

=% PLBs<&

2power < ZPLBs<=& CHP<#=R PLBs<&2IPLBs<#=Al, 2 R PLBs< Y A PLBW< == A PLBW< EIPLBW<=R PLBwW

AA A2 (Geal/hr)

600

500

400

300

200

100

0

O
ot
P
o
o

[0}

- A

OH

:L/A:.
H/TH

(12/27)

1:00 3:00 5100 7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00
Time

AlZHHE SRS XX a2

09 mo me 02 02 02
VV VY VY
> 0z O Kl 0z kI off
zngog 02 2 02 02

OOEEEN
o O 0 0z K off K

B EU>F
B TA>EY
0O Y2 —>A]
B A >R
M ->2g
| 2>
o=zg—>82
O2ol>gct
| E2l>2
o 42>l

600.0
500.0
400.0
300.0
200.0
100.0

0.0

v |

MA2F-HAASZ2/F2(12/27)

Ho

7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00
Time

1:00 3:00 5:00

Hlul (128272




2005 €EH & AY MU B2 (A 8HXAL

1238: 687
138: 508<
28 442<
33 3744

11&8: 351

80,000
DHEM+L) B 1)
=

W70,000 DT'—'% Oatet 2)

| oa¢2l
mEe
W60,000 = °F | 3)
17% l 4)
W50,000
5)

40,000

W30,000

20,000

10,000

w_
18 28 338 48 58 e6x¥ 7€ s 9® 108 11E 12¥
2" (20054 )
2% 3 Lt %=
=48 M| W 37.450.340. 696 19,968, 845. 173 W 9.563.474.773
Hl S 100.00% 53.32% 25.54%
22 SE=] T ad
=48 M| W 5,433, 969. 863 5. 452,378, 305 W 5.466,515. 535
Hl S 99.40% 99.74% 100.00%
14.7%
2= o 10 11
=48 M| W 5. 627.967.577 19.087.133.334 W 35.126.606.032
Hl S 29.49% 100.00% 184.03% 1.0%
2% 12 1 24
=48 M| W 68.751.963. 341 50, 882,732,917 W 44,208, 7238.536
Hl S 100.00% T4.01% 64.30%

HZE X AME H Y obe| B

6.9%
0.0%

9.4%

27.6%

1) 29847 6&2HA

r

2) D2 6272 8H O
3) Y 6132 3H O
Y (EA+2 e

d
on 02 o

AT

e

E0DEOC OB D@
o o > o
o

Qe

20.4%

~

36



—

o 0%k 2
Io oz
B

T

o
o
o
R

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

AT
Mo

FHUHX] HENT AP

93.80
4.15 95 34
: 91 .99 o .87

NN NN N N N N

109 919

g %2l

=Td KAIE A2t SIS S5E =8

97.12

O &==t|
O M4y
O od2H|
O =d|

37



ool = 2t FoH g Jz3N H| 1 =y 38 agl 58l
032 10 wW34,371,121 W1,031,133,630| 32 23 =uo =41 M| W 37,450,340,696 | W 19,968,845, 173 | W 9,563,474, 773
08e 16 W2,147,925 W64,437,750| 82 £ Uy LTE=] 1.0000 0.56332 0.2564
10¢ 12 W22,726,758 W681,802,740| 108 23 2o oW 6= T4 s
128 2o7¢ WE0,076,776 W1.802,303,280|128 =3 H4Y Z 44 AbH| W 5,433,969,863 | W 5.452,378,305 | W 5.466,515535
w5 & W119,322,580 W3,5679,677,400 Hl 8 0.9940 0.9974 1.0000
=L og 10 11
2 = 2E2 ol 2l W S)ol X} H| 1 = M ALH| W 5. 627.967.577 W 19.087,133.334 ¥ 35,126, 606, 032
3¢ W1,031,133.630 1 A= = HI & 0.2949 1.0000 1.8403
4 W 549,800,452 0.5332 a2u 124 1 2=
52l W 263.351.529 0.25564 E M M| W 68, 751,963,341 | W 50,882, 732,917 | 44,208, 728,536
P W 64.051.124 0.994 Hl S 1.0000 0.7401 0.6430
7 w 64,270,212 0.9974 2t of AF A 2420 (20054 )
ggl WE4,437,.750 1 A= = W20
9 w 201,063,628 0.2949 128
10 W681,802,740 1 A= = wis
11 W 1,254,721,682 1.8403 w16
1224 W1,802,303,280 1 A" =L W14
1 W 1,333,884,658 0.7401 §__F W2
ogd W 1.158.881,009 0.643 %"] wio 3
£ BAZAH| W 8,469,701,593 ;F
o W8 —
Sl mzron Ezrg;.fg;g st ggzgggul ;ﬂ W6 | a2l
34 Ww1,031,133,630 12.2% 12% W4 — oal
sgd WE4,437,.750 0.8% 2% wo — 5 5 o3
10 W681,802,740 8.0% 6% WO
1224 W1,802,303,280 21.3% 22% D32 B4 052 06¥ M7 08 B9 0102 m112 B 12 O1¥ @ 2%

38



45 SCX|Z3l 22 GUI (Proto type) =% &1 (1/2)

»GUI: Graphical User Interface

23 o =2
o|sd $iH = A2 HHEER BE

Excel §|O|E| 2E

B EEEA

| WO ;LIIJIJIJLIU}

= CiEEY

|
ST XA B Y
LX)

(CIE-8E.X|

39



Excel oje ==

HAM ALEX Bl 7t

Chart View

,D—@ s output-20070316123823.csv - Microsoft Excel - =X
: = | a9 HOXHOOIE $4  HOH HE 27| @ - = x
3 4 |wea2g s | [E gn | Elzassu- Gesu- z-g?
- Ex 2\ [=E T = - - T MAl - SR AL - -
pory o (42 A W o 55 e gaagg
A R [ W | Deamw-  EM4- Q@0 - na-
g2== © == - BA B S £ErY = =
[ AL -

Jfi] Suwon

il

i SuWon
=
. 1 180
: o e
o o El l
o [ o 160
o e
108 108 1
108 108 ple3 108 108 1 Y "
Q Q o 0 Q Q IAU
Q Q o 0 Q Q
S B B
S B B 120
F R B B I =
B I B
] a5 27 7 - 2z 100
R B I - B
2 om om om o= o=
F R T I 20
s s e mmn e Damm
B R
socm mom o s B B B 2 60
: : T R
Srgs St T
s vinesn T 40 [ i i B i
T .
=y ek
0

12 3 4

HsuWen: CHP @ SuWen: PLBs

S 6 7 8 91011121314151617181920

M suWon: PLBw

2

1

3

4

45
40
25
20
25
20
15

SuWon In/Out

10

= 7! S 11 13 15 17 19

M Network R12: SuWon -= YongIn
H Network R21: Yongln -> SuWon
M Network R1101: WhaSung -> SuWon
M Network RO111: SuWon -= WhaSung

21

23

40



46 3NdE =4 dil1/2)

MO

1. Z XIAlE 23T X 24 dlll, HHA d2URHE St +~Sid AILH, 35 SEU2SALYH
A=Al AlZt 2EZUHS(RTDB) 2A2 R, HAHIH 2 S 0l S JHMAIE 2F
SHAIEY UIEH3 2D AI2AHE X 2AI2F2VZUHS A2 A=(E 2 3%01 U]

L2 FAT1IN S SHUdd X S2IXX TRAFSH SeHid] X )18 UA)

2. 2} XIAHE Cjor i), W ETaglpressure, temperature, Fuel charge & Steam flow
rate) SO MIEWH0] &= 2ot HI0IE HIOIASHE =0l1 0l&F S0 ZI&28 A|AH
JIXETEE JNE- OlF EUE SE2Y HH A|AEE A%t )| TF 8 M

3. ZAIE UIOIE WI0IA% Kis& €§&8->2XIAE ZH2H I ] ¥ (8, diIZ=/+= )

AHHIEC HE 2T&E2 HIOIE & 012010 ZETIE =30t Eill, all28 i S|
1) X9} M Aok A21E ) Sl d > CHP > PLBs > PLBw (E SEX= HQl)

41



46 3Hd =4 44l (2/2)

4. ST HI0IE HIOIAYL XIE&E @E->Network SS29 X9 T2 JHE =+

Z} XIAHE 33,3 83U &8> S& A aMH Hlu'EII

1) S8 XX M3 Ze XSS SO XM X GEX0I AHIB /3 A9 =Ud
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3M’s Global Energy Management Program has cut energy use 30% per net
sales since 2000; now seek to reduce total energy use by >40% from 2000
levels by 2008

Dow Chemical achieved 22% improvement ($4B savings) between 1994
and 2005, now seeking another 25% from 2005 to 2015

Toyota’s North American (NA) Energy Management Organization has
reduced energy use per unit by 23% since 2002; company-wide energy-
saving efforts have saved $9.2 million in NA since 1999.

Dupont applied "Six Sigma" energy management to complete >75 projects
saving $250,000 annually per project and reducing GHG emissions by 68%
since 1990—exceeding their 2010 target of 65%. Corporate-wide energy
use has remained flat since 1990, despite a 35% increase in production.

United Technologies Corp reduced global GHG emissions by 46% per
dollar of revenue from 2001 to 2006, now seeking an additional 12%
reduction from 2006 to 2010

1 Btu/lb of product
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