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Abstract

The energy service industry, in particular, the operation of an energy service company is
introduced and demonstrated in this thesis. T Benefits to both Taiwan Power Company and the
energy service company are examined in particular. The result indicates the energy service
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company could receive more profit if a Shared Savings Contract is selected, but Taiwan Power
Company could receive more if a Guaranteed Saving Contract is selected. With regard to
environmental protection and economic interests, no matter which business model is selected,
both companies can achieve win-win victories. Therefore, it is suggested that both companies
negotiate furthermore to maximize their common interests and benefit the society.

Keywords: International Performance Measurement and Verification Protocol (IPMVP),
Measurement and Verification, Energy Service Company (ESCO).
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6 |$79,561.46 $0 $0 -$254,610.91  |-27%

7 |$79,561.46 $0 $0 -$180,778.20  |-19%

a1y pcZ(D)=2 & & ~(B) + 37 5(C)
2E I - WENCE B M e (D)= - Wi c £ (D) +:2 8 S[(A)HB)HC)+ 1t - B i g §
(D)x i 7 91
3E - WAIE B I P ehi e £ (D)= — ¥ i e £ (D) +:2 8 S[(A)+(B)+(C)]
AT E(E)=-2H hijc ¥ D)5 08 3328 iz 3 & ~(B)

214 &0 B EEUHT R4 27 F > 10%EFHT 2B R E A4

£ (AR eIy ((B)EE S A(R) |CIFE(R) (D) E (®) (B3R TR S (%)
0 |- -$98,857.00 $25,000.00 |-$73,857.00 |-

1 [$8,840.16 $0 $0 -$65,016.84  |-88%

2 |$8,840.16 $0 $0 -$56,176.68  |-76%

3 [$8,840.16 $0 $0 -$47,336.51  |-64%

4 |$8,840.16 $0 $0 -$38,496.35  |-52%

5  [$8,840.16 $0 $0 -$29,656.19  |-40%

6  |$8,840.16 $0 $0 -$20,816.03  |-28%

7 |$8,840.16 $0 $0 -$11,975.87  |-16%

18 @iz (D)=2 & & ~(B) + 3 £(C)
2.8 i ¥ (D)=1 — ) i fc £ (D) +3% 8 S[(A)+(B)+(C)]
BHFHPH(E)=-2 W eniifc ¥ D)5 0 W 3% et 3 % #(B)
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Fok kAR RBATIRIE D P B 5 90% ~ T4 2 P4~ 0t B 10%nfE
R L RBEIRAR O P s - & D :3-%—#;}'%%7:,kﬂxw~»]4:,ﬂ;j>‘ RS L 13% > ¥ -
Eﬂéiﬁﬁ’”i‘i?éf'l 616% > 4r# 15 #777 ; A T A DD AH N2 X AL T Ao ER W
fo o Ty 18%Z K FIRPEF » 5 FRFTIRPF LT BE 724% 0 402 16 #771 o feax
ﬂfa’?ji/fr’rh‘PRz)Z- SPH M E BI% T A T HE MG E 49% R T s g ﬂi’a’?:}ifh’rﬂl’iﬁ >
ZHOR ERw i r BRI O0%ARRE 0 E - BTV R 2 AR T K-
ﬁﬁﬁ’”iﬁ‘v"s‘,ﬁ 560%  4o% 17 #757 ; @ T4 DP9~ 2 A A T - E TP w
S ERFERPES L 724% 0 dod 18 # o

F_

«;F
sy

f

% 15 &5t £ FFE AT > ESCO 4 ~ 90% -5t T £k ks s F A 47

C  |(A)ESCO##4 feFl2 i fc [(B)2 & % 2(%) [(C @k (2) |(D)Vhfcs(R) |(E) T 4% (%)
0o | -$108,900.00 |- -$108,900.00 |-

1 |$128,250.51 $0 -$2000.00 $14,900.26  |13%

2 |$128,250.51 $0 -$2000.00 $141,150.78  |122%

3 |$128,250.51 $0 -$2000.00 $267,401.29  |228%

4 |$128,25051 $0 -$2000.00 $393,651.81  |330%

5 |$128,25051 $0 -$2000.00 $510,002.32  |428%

6 |$128,250.51 $0 -$2000.00 $646,152.84  |524%

7 |$128,250.51 $0 -$2000.00 $772,403.35 _ |616%

LA R (D)= % = ~(B)
2F - W E S f R E (D)= 1 - i f F D)+ 9 [(A)+B)HC)] + - B e F
(D) fig- 3 15
3EY - PRE B P R E (D)=1 - B e E (D) +3% 80 S[(A)+(B)+(C)]
AR TG (E)=-2 9 chitfc 5 (D)% 0 31358 e & & #(B)

“ij;‘:

216 & 2 REANGET 0 T4 AT 10%H T B0k k2 2 E AT A

C AR+ 2@ o pplzjcg(®) |(B)zi 2+ 2(%) ((C)iics (=) |(D)IFHE % (%)
0 - -$12,100.00 -$12,100.00 |-

1 $14,250.06 $0 $2,150.06 18%

2 $14,250.06 $0 $16,400.11 136%

3 $14,250.06 $0 $30,650.17 253%

4 $14,250.06 $0 $44,900.23 371%

5 $14,250.06 $0 $59,150.29 489%

6 $14,250.06 $0 $73,400.34 607%

7 $14,250.06 $0 $87,650.40 724%

1A e F (C)=2 % & % (B)

2378 s (C) =2 — B chi e & (C) +3% 8 h[(A)+(B)]
B4R F AR (D)=-2* B it J2 ¥ (C)/ % 0 31359 5 B & 4 (B)
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%17 & B AR AT > ESCO 45 » S1%H5 T 0k 4 2 »cE A 15 4

C |(A)ESCO #+a fiesl2 & i fc¥ |(B)2 & % 2(%) [(CaE (%) |(D)atcs (%) (B} F#H % (%)
0 |- -$61,710.00 - -$61,710.00 -
1 [$72,675.29 $0 $7,576.82 12%
2 |$72,675.29 $0 $78,252.11 117%
3 |$72,675.29 $0 $148,927.40 216%
4  |$72,675.29 $0 $219,602.69 309%
5 |$72,675.29 $0 $290,277.98 397%
6 |$72,675.29 $0 $360,953.27 481%
7 1$72,675.29 $0 $431,628.57 560%
418 & B REABS T 0 T4 2 PR~ A0%IF B T Bk L B2 s E A A
C AT 2R ELRE(R)  (BEESR(R)  |[(ORE(R) [(DRTFMEF®%)
0 - -$59,290.00 -$59,290.00 -
1 $69,825.28 $0 $10,535.28 18%
2 $69,825.28 $0 $80,360.56 136%
3 $69,825.28 $0 $150,185.84 253%
4 $69,825.28 $0 $220,011.12 371%
5 $69,825.28 $0 $289,836.40 489%
6 $69,825.28 $0 $359,661.68 607%
7 $69,825.28 $0 $429,486.96 724%

FEAT SR RE L SR RE > AN RETIRIED P A0 65 00% B 4 2 P
Wb 10% IR T 0 R RHEATIRIE S P E A Aw e ELS T E 0 T T EE 19%

ZPFHRPF o h S ELHF ﬁﬁﬁm k5 58% > 4rdk 19 #rF 5 @ *—;24 2 i‘iiﬁmﬁﬂé‘-?
et 2o d A fe s B TARF L 6% ¥ S ERFRMF LT LT 85% 4ok 20
ST S Al REHTIRIE & PP Lenl;i:. 51% ~ T4 = PP B L A% NIRRT o AR

PHPRIE D P TR T 297 AP E UL T £ T VEE I8N LTS ¥ - £
ZZBFARPE L 56% 0 Ak 21 on 0 @ R A 2P A T E VST F LR 10%0
TRPF OV ASE ERFRATR O 2 S AW B BERFTIRMS G 85% dok 22 AroT o

# 19 & £ FE AT > ESCO 3 » 90% 5 T 23 g » 17 &

N MMl O TENO R OOl CFE S ION CEEIE) GESETEID
0 |- -$1,050,885.00  ($225,000.00 |- -$825,885.00 |-

1 [$218,729.73 $0 $0 -$2000.00 -627737.6864 |-59%

2 |$218,729.73 $0 $0 -$2000.00 -425132.0582 |-39%

3 [$218,729.73 $0 $0 -$2000.00 -217967.8034 |-20%

4 $218,729.73 $0 $0 -$2000.00 -6142.352898 |-1%

5 [$218,729.73 $0 $0 -$2000.00 210449.1703 [19%

6  [$218,729.73 $0 $0 -$2000.00 427178.8964 |38%

7 |$218,729.73 $0 $0 -$2000.00 643908.6225 |58%

ol Rk F(E)=2 1+ ~(B) +7E(C)

2 - WRE D W a i E (B)=_ — B e £ (E) +:8 cr[(A)+(B)HC)+H(D)] + F - e
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TE @) BT

KRR R XL

AT (F)=-2 9 e e £ (E) 5 0 3 513%

# [(B)+(C)]

CREE R E (B)=1 - B enibic B (B) 528 S{(A)+(B)+(C)+(D)]

220 &R B EEAHST 0 R4 27 10%E® T 2% E AT 4

£ (AT A 2P a2 cE |(B)EE 2 A(=) (O Eier () |(D)&1cZ (=) |(BE)IF R 5 (%)
0o | -$125,235.00 $25,000.00 -$91,765.00 |-
1 [$24,303.30 $0 $0 -67461.6971  |-74%
2 [$24,303.30 $0 $0 -43158.3942  |-47%
3 1$24,303.30 $0 $0 -18855.0913  |-21%
4 |$24,303.30 $0 $0 5448.211604 6%
5  1$24,303.30 $0 $0 297515145  [32%
6  |$24,303.30 $0 $0 54054.81741  |59%
7 1$24,303.30 $0 $0 78358.12031  [85%
a LA F (E)=2 % & ~(B) +17 5(C)
2.3 hip e (D)= - ¥ ehii e £ (D) +32 8 [(A)+(B)+(C)]
B4R 4R Y % (E) =2 9 enit o ¥ (D) % 0 89 71328 [(B)+(C)]
% 21 & £ RFAHNT > ESCO 3£ » 51% P8 T 2 »x F A 7 4
~ |(WESCO #4 pes] 2 _ o (F) & 7 3%
N (B)E &+ ~(=) |[C)FF Eie » (=) |(D)a# 7 (=) |(BE)Ri4cE (=)
e F(2) 4 5 (%)
0o | -$595,501.50 $127,500.00 |- -$468,001.50 |-
1 | $123,946.84 $0 $0 -$2000.00 -356584.689  |-59%
2 | $123,946.84 $0 $0 -$2000.00 -242660.9997  |-39%
3 | $123,946.84 $0 $0 -$2000.00 -126174.0274  |-20%
4 | $123,946.84 $0 $0 -$2000.00 -7066.098181  |-1%
5 | $123,946.84 $0 $0 -$2000.00 114721.7594  |18%
6 | $123,946.84 $0 $0 -$2000.00 236668.6042  |37%
7 | $123,946.84 $0 $0 -$2000.00 358615.449 56%
228w B ERERANT > T4 FHE O A9%FB T 2% F AT R
£ (AT 4 27 h Rl feE () (B)E R+ A(&) |(CFF Efc» (=) D)z () ((E)& T R p 3 (%)
0 |- -$572,148.50 $122,500.00 -$449,648.50 |-
1 [$119,086.18 $0 $0 -330562.3158  |-74%
2 |$119,086.18 $0 $0 -211476.1316 _ |-47%
3 [$119,086.18 $0 $0 -92389.94736  |-21%
4 |$119,086.18 $0 $0 26696.23686  |6%
5  |$119,086.18 $0 $0 1457824211  |32%
6  |$119,086.18 $0 $0 264868.6053  |59%
7 |$119,086.18 $0 $0 383954.7895  |85%
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L~ 2HeEi

Mﬂ;’gﬁﬁ%@pg %E ~ ESCO2 % 6|A 45 9% IPMVP 7 B = 227 @ i ss
7 RE R ﬂfié?* Minitab 88 & 7 i ikt > B % 2E 7 Adp it o
BAETTLRREHRELELY L 3 F AR ELZALELE EFAS AP L

W
&
\"‘b

~

FT2TE AR R R & 31%1 23 P ehESCO T £4H8 T 0 A B AN 2
JoF ~ 7 kTR A B*F'“«é«l FFHFPT > BHAVERT FRS O BP 2 AR LAY TR
RRIRIADSFETA NP A - BB P r i n 20 ikd 902228 A AX3F
RE>LEENE ?#ﬁi—’;“’f FEENLQYIIN w o FIP AET LR HFEELID R
Z_ E/IJ_PT: = "7%_ o
28 L BE N EHG T L F e
#a S = BRI F(R) ¥ g £ FF WP F
R $25,237 5 41%
el -$200,865 S EREETR -19%
i E A 33
ok p $859,782 1 624%
EERY $717,061 5 73%
PRk b $20,484 6 37%
e P -$180,778 S EPEETR -19%
ESCO
(90%) ok ks $772,403 1 616%
EERY $643,909 5 58%
PPk $2,684 5 46%
el B -$11,976 S EREETR -16%
24 2 7(10%)
& Fok ks $87,650 1 724%
&
_g: EERY $78,358 4 85%
i )
% Pk b $11,607 6 37%
e ESCO el -$102,441 S EREETR -19%
0,
(51%) Bk i $431,629 1 560%
g $358,615 5 56%
Bk $13,150 5 46%
s -$58,682 S EREEW -16%
£ 4 27 (49%)
ok p $429,487 1 724%
EERY $383,955 4 85%
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