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APPENDIX 8A: LCC & PAYBACK RESULTS

8A.1 LCC & PAYBACK RESULTS FOR LIQUID-IMMERSED TRANSFORMERS,

DESIGN LINES 1 -5

8A.1.1 Design Line 1 Results

Table 8A.1.1 Summary of the LCC Savings Results for Design Line 1

Candidate Standard Level

1 2 3 4 5
Efficiency (%) 98.9 99.1 99.3 99.4 99.6
Transformers having LCC Savings > $0 (%) 99.5 86.3 41.4 35.8 13.1
Mean LCC Savings ($) 134 158 -13 -64 -359
Table 8A.1.2 Summary of Payback Results for Design Line 1
Candidate Standard Level
1 2 3 4 5
Mean Payback (Y ears) 6.3 14.5 25.1 233 325
Transformers having Well Defined Payback (%) 39.8 68.5 96.0 95.9 99.1
Transformers having No Impact on Payback (%) 56.3 30.6 0.0 0.0 0.0
Transformers having Undefined Payback (%) 3.9 0.9 4.0 4.1 0.9
Mean Incremental First Cost ($) 122 206 588 872 1,262
Mean Operating Cost Savings ($) 22 22 30 43 46
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Figure 8A.1.1 LCC Savings for Candidate Standard Level 1,
Design Line 1: Frequency Chart
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Figure 8A.1.2 LCC Savings for Candidate Standard Level 1,
Design Line 1: Cumulative Chart
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Figure 8A.1.3 Payback Period for Candidate Standard Level 1,
Design Line 1: Frequency Chart
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LCC Savings for Candidate Standard Level 2,
Design Line 1: Frequency Chart
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Figure 8A.1.5

LCC Savings for Candidate Standard Level 2,
Design Line 1: Cumulative Chart
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Figure 8A.1.6

Payback Period for Candidate Standard Level 2,
Design Line 1: Frequency Chart
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Figure 8A.1.7

LCC Savings for Candidate Standard Level 3,
Design Line 1: Frequency Chart
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Figure 8A.1.8

LCC Savings for Candidate Standard Level 3,
Design Line 1: Cumulative Chart
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Figure 8A.1.9

Payback Period for Candidate Standard Level 3,
Design Line 1: Frequency Chart
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Figure 8A.1.10 LCC Savings for Candidate Standard Level 4,
Design Line 1: Frequency Chart
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Figure 8A.1.11 LCC Savings for Candidate Standard Level 4,
Design Line 1: Cumulative Chart
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Figure 8A.1.12 Payback Period for Candidate Standard Level 4,
Design Line 1: Frequency Chart
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Figure 8A.1.13

LCC Savings for Candidate Standard Level 5,
Design Line 1: Frequency Chart
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Figure 8A.1.14

LCC Savings for Candidate Standard Level 5,
Design Line 1: Cumulative Chart
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Figure 8A.1.15

Payback Period for Candidate Standard Level 5,
Design Line 1: Frequency Chart
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8A.1.2 Design Line 2 Results

Table 8A.1.3 Summary of the LCC Savings Results for Design Line 2

Candidate Standard Level

1 2 3 4 5
Efficiency (%) 98.7 98.9 99.1 99.3 99.5
Transformers having LCC Savings > $0 (%) 99.7 66.7 26.8 13.7 2.8
Mean LCC Savings ($) 99 62 -76 -216 -492
Table 8A.1.4 Summary of Payback Results for Design Line 2
Candidate Standard Level
1 2 3 4 5
Mean Payback (Y ears) 5.8 21.7 30.3 29.7 40.7
Transformers having Well Defined Payback (%) 37.0 83.1 98.9 99.1 99.6
Transformers having No Impact on Payback (%) 55.7 16.6 0.0 0.0 0.0
Transformers having Undefined Payback (%) 7.3 0.2 1.1 1.0 0.4
Mean Incremental First Cost ($) 79 172 410 747 1,074
Mean Operating Cost Savings ($) 15 13 18 28 30

8A-7




Forecast: LOC Sawvings

10,000 Trials Frequency Chart 147 Qutliers
EEEl g 53T
PR R S
2z : m
= ' o
PRI T R RS LR, £ R o P P, 4 JARE, S R
2 : 5
= , =
LT SERRRS USRS drmsmerenonesnenens &
[ rean = Em
oo o
[ 3 4
== 51 131 5321 450

Figure 8A.1.16

LCC Savings for Candidate Standard Level 1,
Design Line 2: Frequency Chart
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Figure 8A.1.17

LCC Savings for Candidate Standard Level 1,
Design Line 2: Cumulative Chart
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Figure 8A.1.18

Payback Period for Candidate Standard Level 1,
Design Line 2: Frequency Chart
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Figure 8A.1.19

Design Line 2: Frequency Chart
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Figure 8A.1.20

Design Line 2: Cumulative Chart
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Figure 8A.1.21 Payback Period for Candidate Standard Level 2,

Design Line 2: Frequency Chart
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Figure 8A.1.22

LCC Savings for Candidate Standard Level 3,

Design Line 2: Frequency Chart
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Figure 8A.1.23

LCC Savings for Candidate Standard Level 3,

Design Line 2: Cumulative Chart
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Figure 8A.1.24

Payback Period for Candidate Standard Level 3,

Design Line 2: Frequency Chart
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Figure 8A.1.25 LCC Savings for Candidate Standard Level 4,

Design Line 2: Frequency Chart
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Figure 8A.1.26 LCC Savings for Candidate Standard Level 4,

Design Line 2: Cumulative Chart
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Figure 8A.1.27

Design Line 2: Frequency Chart
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Figure 8A.1.28 LCC Savings for Candidate Standard Level 5,
Design Line 2: Frequency Chart
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Figure 8A.1.29 LCC Savings for Candidate Standard Level S,
Design Line 2: Cumulative Chart
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Figure 8A.1.30 Payback Period for Candidate Standard Level 5,
Design Line 2: Frequency Chart
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8A.1.3 Design Line 3 Results

Table 8A.1.5 Summary of the LCC Savings Results for Design Line 3

Candidate Standard Level

1 2 3 4 5
Efficiency (%) 99.3 99.4 99.6 99.7 99.8
Transformers having LCC Savings > $0 (%) 96.5 97.5 70.3 68.9 52.1
Mean LCC Savings ($) 884 1,606 1,168 1,838 1,292
Standard Deviation ($) 1,461 1,998 2,238 3,333 4,417
Table 8A.1.6 Summary of Payback Results for Design Line 3
Candidate Standard Level
1 2 3 4 5
Mean Payback (Y ears) 8.2 8.3 16.9 18.1 23.6
Transformers having Well Defined Payback (%) 55.7 63.8 87.9 93.8 97.0
Transformers having No Impact on Payback (%) 43.9 36.0 12.1 0.0 0.0
Transformers having Undefined Payback (%) 0.4 0.2 0.0 6.2 3.0
Mean Incremental First Cost ($) 647 1,145 3,956 4,877 6,926
Mean Operating Cost Savings ($) 106 174 270 332 388
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Figure 8A.1.31 LCC Savings for Candidate Standard Level 1,
Design Line 3: Frequency Chart
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Figure 8A.1.32 LCC Savings for Candidate Standard Level 1,
Design Line 3: Cumulative Chart
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Figure 8A.1.33 Payback Period for Candidate Standard Level 1,
Design Line 3: Frequency Chart
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Figure 8A.1.34

Design Line 3: Frequency Chart
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Figure 8A.1.35

Design Line 3: Cumulative Chart
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Figure 8A.1.36

Design Line 3: Frequency Chart
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Figure 8A.1.37

LCC Savings for Candidate Standard Level 3,
Design Line 3: Frequency Chart
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Figure 8A.1.38

LCC Savings for Candidate Standard Level 3,
Design Line 3: Cumulative Chart
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Figure 8A.1.39

Payback Period for Candidate Standard Level 3,
Design Line 3: Frequency Chart

8A-16




10,000 Trials

Forecast: LOC Sawvings

02

Probability

(E3.005)

L

Frequency Chart 264 Qutliers
: =75
:
'
I
--------- =
: .y
! 7]
1 P———
------------------------------------- ars 8
T
- s
1
' =
- e R EEC T TR 2157 i
| o
5372 53,750 A7 F10.504

]

Figure 8A.1.40

LCC Savings for Candidate Standard Level 4,
Design Line 3: Frequency Chart
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Figure 8A.1.41

LCC Savings for Candidate Standard Level 4,
Design Line 3: Cumulative Chart
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Figure 8A.1.42

Payback Period for Candidate Standard Level 4,
Design Line 3: Frequency Chart
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Figure 8A.1.43

LCC Savings for Candidate Standard Level 5,
Design Line 3: Frequency Chart
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Figure 8A.1.44

LCC Savings for Candidate Standard Level 5,
Design Line 3: Cumulative Chart
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Figure 8A.1.45

Payback Period for Candidate Standard Level 5,
Design Line 3: Frequency Chart
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8A.1.4 Design Line 4 Results

Table 8A.1.7 Summary of the LCC Savings Results for Design Line 4

Candidate Standard Level

1 2 3 4 5
Efficiency (%) 98.9 99.1 99.3 99.4 99.6
Transformers having LCC Savings > $0 (%) 97.5 90.9 73.7 75.9 50.8
Mean LCC Savings ($) 574 733 491 585 301

Table 8A.1.8 Summary of Payback Results for Design Line 4

Candidate Standard Level

1 2 3 4 5
Mean Payback (Y ears) 7.7 12.1 16.5 16.2 24.7
Transformers having Well Defined Payback (%) 57.6 75.4 83.4 84.2 95.7
Transformers having No Impact on Payback (%) 42.1 24.2 16.7 15.8 0.0
Transformers having Undefined Payback (%) 0.3 0.5 0.0 0.0 4.3
Mean Incremental First Cost ($) 452 788 2,081 2,120 2,882
Mean Operating Cost Savings ($) 75 90 142 148 159
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Figure 8A.1.46 LCC Savings for Candidate Standard Level 1,
Design Line 4: Frequency Chart
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Figure 8A.1.47 LCC Savings for Candidate Standard Level 1,
Design Line 4: Cumulative Chart
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Figure 8A.1.48 Payback Period for Candidate Standard Level 1,
Design Line 4: Frequency Chart
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Figure 8A.1.49 LCC Savings for Candidate Standard Level 2,
Design Line 4: Frequency Chart
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Figure 8A.1.50 LCC Savings for Candidate Standard Level 2,
Design Line 4: Cumulative Chart
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Figure 8A.1.51 Payback Period for Candidate Standard Level 2,
Design Line 4: Frequency Chart
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Figure 8A.1.52

LCC Savings for Candidate Standard Level 3,
Design Line 4: Frequency Chart
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Figure 8A.1.53

LCC Savings for Candidate Standard Level 3,
Design Line 4: Cumulative Chart
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Figure 8A.1.54

Payback Period for Candidate Standard Level 3,
Design Line 4: Frequency Chart
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Figure 8A.1.55 LCC Savings for Candidate Standard Level 4,
Design Line 4: Frequency Chart
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Figure 8A.1.56 LCC Savings for Candidate Standard Level 4,
Design Line 4: Cumulative Chart
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Figure 8A.1.57 Payback Period for Candidate Standard Level 4,
Design Line 4: Frequency Chart
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Figure 8A.1.58

LCC Savings for Candidate Standard Level 5,
Design Line 4: Frequency Chart
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Figure 8A.1.59

LCC Savings for Candidate Standard Level 5,
Design Line 4: Cumulative Chart
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Figure 8A.1.60

Payback Period for Candidate Standard Level 5,
Design Line 4: Frequency Chart
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8A.1.5 Design Line 5 Results

Table 8A.1.9 Summary of the LCC Savings Results for Design Line 5

Candidate Standard Level

1 2 3 4 5
Efficiency (%) 99.3 99.4 99.5 99.6 99.7
Transformers having LCC Savings > $0 (%) 97.8 97.2 80.2 78.5 64.4
Mean LCC Savings ($) 4,174 6,617 7,451 7,268 6,838
Table 8A.1.10 Summary of Payback Results for Design Line 5

Candidate Standard Level

1 2 3 4 5
Mean Payback (Y ears) 6.2 6.7 13.4 13.4 17.7
Transformers having Well Defined Payback (%) 58.0 67.1 86.2 91.2 97.2
Transformers having No Impact on Payback (%) 41.5 323 13.5 8.8 0.0
Transformers having Undefined Payback (%) 0.5 0.6 0.3 0.0 2.9
Mean Incremental First Cost ($) 1,445 2,849 6,598 9,497 13,163
Mean Operating Cost Savings ($) 415 625 757 917 1,037
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Figure 8A.1.61

LCC Savings for Candidate Standard Level 1,
Design Line 5: Frequency Chart
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Figure 8A.1.62 LCC Savings for Candidate Standard Level 1,

Design Line 5: Cumulative Chart
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Figure 8A.1.63 Payback Period for Candidate Standard Level 1,

Design Line S: Frequency Chart

8A-26



Forecast: LOC Sawvings

10,000 Trials Frequency Chart 234
EELR g
:
i3 1 PR E N — P m e e mmmm e
2:. 1
% L A e SR PR O PR L R J e P e R
a :
= :
E [T T U, R ——— e e E TR
m ': Thean m 3517
oo
|3 4
F18.18T) 47T BEE1T 15008 529,400

E ]

Cutliers

35T

E
Aduanbay

Figure 8A.1.64

Design Line 5: Frequency Chart
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Design Line 5: Cumulative Chart
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Figure 8A.1.66 Payback Period for Candidate Standard Level 2,

Design Line S: Frequency Chart
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Forecast: LOC Sawvings
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Figure 8A.1.67 LCC Savings for Candidate Standard Level 3,
Design Line 5: Frequency Chart
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Figure 8A.1.68 LCC Savings for Candidate Standard Level 3,
Design Line 5: Cumulative Chart
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Figure 8A.1.69 Payback Period for Candidate Standard Level 3,
Design Line S: Frequency Chart
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Figure 8A.1.70

LCC Savings for Candidate Standard Level 4,
Design Line 5: Frequency Chart
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Figure 8A.1.71

LCC Savings for Candidate Standard Level 4,
Design Line 5: Cumulative Chart
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Figure 8A.1.72

Payback Period for Candidate Standard Level 4,
Design Line S: Frequency Chart
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LCC Savings for Candidate Standard Level 5,
Design Line 5: Frequency Chart
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Figure 8A.1.74

LCC Savings for Candidate Standard Level 5,
Design Line 5: Cumulative Chart
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Figure 8A.1.75

Payback Period for Candidate Standard Level 5,
Design Line S: Frequency Chart
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8A.2 LCC & PAYBACK RESULTS FOR DRY-TYPE TRANSFORMERS, DESIGN

LINES 6 -13

8A.2.1 Design Line 6 Results

Table 8A.2.1 Summary of the LCC Savings Results for Design Line 6

Candidate Standard Level

1 2 3 4 5
Efficiency (%) 98.0 98.2 98.4 98.7 98.8
Transformers having LCC Savings > $0 (%) 99.3 99.1 99.1 94.1 92.8
Mean LCC Savings ($) 1,777 1,865 1,948 1,906 1,867
Table 8A.2.2 Summary of Payback Results for Design Line 6
Candidate Standard Level
1 2 3 4 5
Mean Payback (Y ears) 1.7 2.6 2.6 5.6 6.7
Transformers having Well Defined Payback (%) 92.5 93.3 93.3 99.0 99.3
Transformers having No Impact on Payback (%) 7.4 6.7 6.6 0.6 0.4
Transformers having Undefined Payback (%) 0.1 0.0 0.1 0.4 0.4
Mean Incremental First Cost ($) 158 272 272 468 596
Mean Operating Cost Savings ($) 137 150 156 159 163
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Figure 8A.2.1

LCC Savings for Candidate Standard Level 1,
Design Line 6: Frequency Chart
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Figure 8A.2.2 LCC Savings for Candidate Standard Level 1,
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Figure 8A.2.3 Payback Period for Candidate Standard Level 1,

Design Line 6: Frequency Chart
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LCC Savings for Candidate Standard Level 2,
Design Line 6: Cumulative Chart
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Payback Period for Candidate Standard Level 2,
Design Line 6: Frequency Chart
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Figure 8A.2.7

LCC Savings for Candidate Standard Level 3,
Design Line 6: Frequency Chart
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Figure 8A.2.8

LCC Savings for Candidate Standard Level 3,
Design Line 6: Cumulative Chart
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Payback Period for Candidate Standard Level 3,
Design Line 6: Frequency Chart
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LCC Savings for Candidate Standard Level 4,
Design Line 6: Frequency Chart
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LCC Savings for Candidate Standard Level 4,
Design Line 6: Cumulative Chart
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Payback Period for Candidate Standard Level 4,
Design Line 6: Frequency Chart
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LCC Savings for Candidate Standard Level 5,
Design Line 6: Frequency Chart
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LCC Savings for Candidate Standard Level 5,
Design Line 6: Cumulative Chart
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Figure 8A.2.15

Payback Period for Candidate Standard Level 5,
Design Line 6: Frequency Chart
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8A.2.2 Design Line 7 Results

Table 8A.2.3 Summary of the LCC Savings Results for Design Line 7

Candidate Standard Level

1 2 3 4 5
Efficiency (%) 98.0 98.3 98.6 98.9 99.1
Transformers having LCC Savings > $0 (%) 100.0 99.0 98.4 88.8 77.5
Mean LCC Savings ($) 3,156 3,588 3,927 3,910 3,799
Table 8A.2.4 Summary of Payback Results for Design Line 7
Candidate Standard Level
1 2 3 4 5
Mean Payback (Y ears) 0.6 2.6 3.5 7.1 10.8
Transformers having Well Defined Payback (%) 47.6 89.3 92.2 98.2 100.0
Transformers having No Impact on Payback (%) 40.9 9.7 7.8 1.5 0.0
Transformers having Undefined Payback (%) 11.5 1.0 0.0 0.3 0.0
Mean Incremental First Cost ($) 153 230 449 932 1,783
Mean Operating Cost Savings ($) 398 280 312 325 367
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Figure 8A.2.16

LCC Savings for Candidate Standard Level 1,
Design Line 7: Frequency Chart
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Figure 8A.2.17

LCC Savings for Candidate Standard Level 1,
Design Line 7: Cumulative Chart
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Figure 8A.2.18

Payback Period for Candidate Standard Level 1,
Design Line 7: Frequency Chart
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Figure 8A.2.19 LCC Savings for Candidate Standard Level 2,
Design Line 7: Frequency Chart
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Figure 8A.2.20 LCC Savings for Candidate Standard Level 2,
Design Line 7: Cumulative Chart
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Figure 8A.2.21 Payback Period for Candidate Standard Level 2,
Design Line 7: Frequency Chart
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Figure 8A.2.22 LCC Savings for Candidate Standard Level 3,
Design Line 7: Frequency Chart
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Figure 8A.2.23 LCC Savings for Candidate Standard Level 3,
Design Line 7: Cumulative Chart
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Figure 8A.2.24 Payback Period for Candidate Standard Level 3,
Design Line 7: Frequency Chart
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Figure 8A.2.25 LCC Savings for Candidate Standard Level 4,
Design Line 7: Frequency Chart
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Figure 8A.2.26 LCC Savings for Candidate Standard Level 4,
Design Line 7: Cumulative Chart
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Figure 8A.2.27 Payback Period for Candidate Standard Level 4,
Design Line 7: Frequency Chart

8A-41



Forecast: LCC Sawing

10,000 Trials Frequency Chart 284 Qutliers
7 453
03 31T
2 J
z 2
= o F=TE
2 s
= =
o= 17z i
oo o

Figure 8A.2.28 LCC Savings for Candidate Standard Level 5,
Design Line 7: Frequency Chart
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Figure 8A.2.29 LCC Savings for Candidate Standard Level 5,
Design Line 7: Cumulative Chart
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Figure 8A.2.30 Payback Period for Candidate Standard Level 5,
Design Line 7: Frequency Chart
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8A.2.3 Design Line 8 Results

Table 8A.2.5 Summary of the LCC Savings Results for Design Line 8

Candidate Standard Level

1 2 3 4 5
Efficiency (%) 98.6 98.8 99.0 99.2 99.3
Transformers having LCC Savings > $0 (%) 99.8 97.8 96.6 92.1 89.4
Mean LCC Savings ($) 6,761 7,035 7,899 8,941 8,712
Table 8A.2.6 Summary of Payback Results for Design Line 8

Candidate Standard Level

1 2 3 4 5
Mean Payback (Y ears) 1.0 2.9 4.5 6.5 7.4
Transformers having Well Defined Payback (%) 66.8 90.2 92.4 97.8 99.5
Transformers having No Impact on Payback (%) 26.3 9.7 7.6 1.8 0.3
Transformers having Undefined Payback (%) 6.9 0.1 0.0 0.5 0.2
Mean Incremental First Cost ($) 338 463 1,293 2,201 2,765
Mean Operating Cost Savings ($) 635 548 652 750 764
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Figure 8A.2.31 LCC Savings for Candidate Standard Level 1,
Design Line 8: Frequency Chart
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Figure 8A.2.32 LCC Savings for Candidate Standard Level 1,
Design Line 8: Cumulative Chart
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Figure 8A.2.33 Payback Period for Candidate Standard Level 1,
Design Line 8: Frequency Chart
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Figure 8A.2.34 LCC Savings for Candidate Standard Level 2,
Design Line 8: Frequency Chart
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Figure 8A.2.35 LCC Savings for Candidate Standard Level 2,
Design Line 8: Cumulative Chart
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Figure 8A.2.36 Payback Period for Candidate Standard Level 2,
Design Line 8: Frequency Chart
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Figure 8A.2.37 LCC Savings for Candidate Standard Level 3,

Design Line 8: Frequency Chart
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Figure 8A.2.40 LCC Savings for Candidate Standard Level 4,
Design Line 8: Frequency Chart
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Figure 8A.2.41 LCC Savings for Candidate Standard Level 4,
Design Line 8: Cumulative Chart
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Figure 8A.2.42 Payback Period for Candidate Standard Level 4,
Design Line 8: Frequency Chart
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Figure 8A.2.43 LCC Savings for Candidate Standard Level 5,
Design Line 8: Frequency Chart
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Figure 8A.2.44 LCC Savings for Candidate Standard Level 5,
Design Line 8: Cumulative Chart
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Figure 8A.2.45 Payback Period for Candidate Standard Level 5,
Design Line 8: Frequency Chart
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8A.2.4 Design Line 9 Results

Table 8A.2.7 Summary of the LCC Savings Results for Design Line 9

Candidate Standard Level

1 2 3 4 5
Efficiency (%) 98.6 98.8 99.0 99.2 99.3
Transformers having LCC Savings > $0 (%) 95.8 93.4 95.2 84.6 70.0
Mean LCC Savings ($) 6,465 7,550 8,536 8,942 7,838
Table 8A.2.8 Summary of Payback Results for Design Line 9

Candidate Standard Level

1 2 3 4 5
Mean Payback (Y ears) 4.8 6.1 5.7 8.9 13.1
Transformers having Well Defined Payback (%) 90.4 91.9 94.5 97.8 99.9
Transformers having No Impact on Payback (%) 9.3 8.0 5.4 2.0 0.0
Transformers having Undefined Payback (%) 0.3 0.1 0.1 0.2 0.0
Mean Incremental First Cost ($) 411 1,220 1,795 3,443 5,346
Mean Operating Cost Savings ($) 501 629 722 830 876
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Design Line 9: Frequency Chart
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Design Line 9: Cumulative Chart
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Payback Period for Candidate Standard Level 1,
Design Line 9: Frequency Chart
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Design Line 9: Cumulative Chart
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Figure 8A.2.51

Payback Period for Candidate Standard Level 2,
Design Line 9: Frequency Chart
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Figure 8A.2.52 LCC Savings for Candidate Standard Level 3,
Design Line 9: Frequency Chart
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Figure 8A.2.53 LCC Savings for Candidate Standard Level 3,
Design Line 9: Cumulative Chart
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Figure 8A.2.54 Payback Period for Candidate Standard Level 3,
Design Line 9: Frequency Chart
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Figure 8A.2.55 LCC Savings for Candidate Standard Level 4,
Design Line 9: Frequency Chart
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Figure 8A.2.56 LCC Savings for Candidate Standard Level 4,
Design Line 9: Cumulative Chart
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Figure 8A.2.57 Payback Period for Candidate Standard Level 4,
Design Line 9: Frequency Chart

8A-53



Forecast: LCC Sawing
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Figure 8A.2.58

LCC Savings for Candidate Standard Level 5,
Design Line 9: Frequency Chart
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Figure 8A.2.59

LCC Savings for Candidate Standard Level 5,
Design Line 9: Cumulative Chart
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Figure 8A.2.60

Payback Period for Candidate Standard Level 5,
Design Line 9: Frequency Chart
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8A.2.5 Design Line 10 Results

Table 8A.2.9 Summary of the LCC Savings Results for Design Line 10

Candidate Standard Level

Mean Operating Cost Savings ($)

1 2 3 4 5
Efficiency (%) 99.1 99.2 99.3 99.4 99.4
Transformers having LCC Savings > $0 (%) 89.9 90.5 90.0 72.1 64.5
Mean LCC Savings ($) 14,458 16,130 18,050 15,594 13,704
Table 8A.2.10 Summary of Payback Results for Design Line 10
Candidate Standard Level
1 2 3 4 5
Mean Payback (Y ears) 8.5 8.5 8.9 13.9 15.6
Transformers having Well Defined Payback (%) 93.8 95.0 96.1 99.3 99.9
Transformers having No Impact on Payback (%) 5.8 4.9 3.8 0.5 0.0
Transformers having Undefined Payback (%) 0.4 0.1 0.1 0.2 0.1
Mean Incremental First Cost ($) 6,513 7,622 10,462 17,000 20,807
1,443 1,619 1,941 2,165 2,275
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Figure 8A.2.61

LCC Savings for Candidate Standard Level 1,
Design Line 10: Frequency Chart
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LCC Savings for Candidate Standard Level 1,
Design Line 10: Cumulative Chart
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Figure 8A.2.63

Payback Period for Candidate Standard Level 1,
Design Line 10: Frequency Chart
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Figure 8A.2.64 LCC Savings for Candidate Standard Level 2,
Design Line 10: Frequency Chart
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Figure 8A.2.65 LCC Savings for Candidate Standard Level 2,
Design Line 10: Cumulative Chart
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Figure 8A.2.66 Payback Period for Candidate Standard Level 2,
Design Line 10: Frequency Chart
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Figure 8A.2.67 LCC Savings for Candidate Standard Level 3,
Design Line 10: Frequency Chart
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Figure 8A.2.68 LCC Savings for Candidate Standard Level 3,
Design Line 10: Cumulative Chart
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Figure 8A.2.69 Payback Period for Candidate Standard Level 3,
Design Line 10: Frequency Chart
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Figure 8A.2.70 LCC Savings for Candidate Standard Level 4,
Design Line 10: Frequency Chart
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Figure 8A.2.71 LCC Savings for Candidate Standard Level 4,
Design Line 10: Cumulative Chart
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Figure 8A.2.72 Payback Period for Candidate Standard Level 4,
Design Line 10: Frequency Chart
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Figure 8A.2.73 LCC Savings for Candidate Standard Level 5,

Design Line 10: Frequency Chart
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Figure 8A.2.74

LCC Savings for Candidate Standard Level 5,
Design Line 10: Cumulative Chart
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Figure 8A.2.75

Payback Period for Candidate Standard Level 5,
Design Line 10: Frequency Chart
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8A.2.6 Design Line 11 Results

Table 8A.2.11 Summary of the LCC Savings Results for Design Line 11
Candidate Standard Level
1 2 3 4 5
Efficiency (%) 98.5 98.7 98.9 99.0 99.1
Transformers having LCC Savings > $0 (%) 96.4 94.9 87.4 75.6 68.0
Mean LCC Savings ($) 4,473 5,350 5,734 5,136 4,666
Table 8A.2.12 Summary of Payback Results for Design Line 11
Candidate Standard Level
1 2 3 4 5
Mean Payback (Y ears) 5.8 6.7 9.3 12.5 14.3
Transformers having Well Defined Payback (%) 92.5 94.4 97.0 98.7 99.9
Transformers having No Impact on Payback (%) 7.4 5.6 2.7 1.2 0.0
Transformers having Undefined Payback (%) 0.1 0.1 0.3 0.1 0.0
Mean Incremental First Cost ($) 1,579 2,248 3,569 5,226 6,571
Mean Operating Cost Savings ($) 425 526 628 688 745
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Figure 8A.2.76

LCC Savings for Candidate Standard Level 1,
Design Line 11: Frequency Chart
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Figure 8A.2.77

LCC Savings for Candidate Standard Level 1,
Design Line 11: Cumulative Chart
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Figure 8A.2.78

Payback Period for Candidate Standard Level 1,
Design Line 11: Frequency Chart
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Figure 8A.2.79

LCC Savings for Candidate Standard Level 2,
Design Line 11: Frequency Chart
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Figure 8A.2.80

LCC Savings for Candidate Standard Level 2,
Design Line 11: Cumulative Chart
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Figure 8A.2.81

Payback Period for Candidate Standard Level 2,
Design Line 11: Frequency Chart
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Figure 8A.2.82 LCC Savings for Candidate Standard Level 3,
Design Line 11: Frequency Chart
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Figure 8A.2.83 LCC Savings for Candidate Standard Level 3,
Design Line 11: Cumulative Chart
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Figure 8A.2.84 Payback Period for Candidate Standard Level 3,
Design Line 11: Frequency Chart
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Figure 8A.2.85

LCC Savings for Candidate Standard Level 4,
Design Line 11: Frequency Chart

Forecast: LCC Sawing
10,000 Trials Cumulative Chart 282 Qutliers
1.000 A . 10000
=« J :_ -
3 g
PR T -
=
: (EHAT IARERTOAE L) | 2
]
- R . .
o
oo o
(ESADS) B30 11,407 A3 et k]

Figure 8A.2.86

LCC Savings for Candidate Standard Level 4,
Design Line 11: Cumulative Chart
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Payback Period for Candidate Standard Level 4,
Design Line 11: Frequency Chart
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LCC Savings for Candidate Standard Level 5,
Design Line 11: Frequency Chart
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Figure 8A.2.89

LCC Savings for Candidate Standard Level 5,
Design Line 11: Cumulative Chart
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Figure 8A.2.90

Payback Period for Candidate Standard Level 5,
Design Line 11: Frequency Chart
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8A.2.7 Design Line 12 Results

Table 8A.2.13 Summary of the LCC Savings Results for Design Line 12
Candidate Standard Level
1 2 3 4 5
Efficiency (%) 99.0 99.1 99.3 99.4 99.5
Transformers having LCC Savings > $0 (%) 91.5 85.8 84.6 71.0 59.6
Mean LCC Savings ($) 8,369 12,318 15,390 14,365 11,341
Table 8A.2.14 Summary of Payback Results for Design Line 12
Candidate Standard Level
1 2 3 4 5
Mean Payback (Y ears) 8.0 9.6 10.7 14.2 17.1
Transformers having Well Defined Payback (%) 91.4 92.4 97.2 99.3 100.0
Transformers having No Impact on Payback (%) 8.6 6.0 2.7 0.5 0.0
Transformers having Undefined Payback (%) 0.0 1.6 0.0 0.2 0.0
Mean Incremental First Cost ($) 3,966 5,850 10,961 16,577 21,951
873 1,273 1,772 2,060 2,185

Mean Operating Cost Savings ($)
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LCC Savings for Candidate Standard Level 1,
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Payback Period for Candidate Standard Level 1,
Design Line 12: Frequency Chart
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Figure 8A.2.94 LCC Savings for Candidate Standard Level 2,
Design Line 12: Frequency Chart
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Figure 8A.2.95 LCC Savings for Candidate Standard Level 2,
Design Line 12: Cumulative Chart
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Figure 8A.2.96 Payback Period for Candidate Standard Level 2,
Design Line 12: Frequency Chart
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Figure 8A.2.100 LCC Savings for Candidate Standard Level 4,
Design Line 12: Frequency Chart
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Figure 8A.2.101 LCC Savings for Candidate Standard Level 4,
Design Line 12: Cumulative Chart
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Figure 8A.2.102 Payback Period for Candidate Standard Level 4,
Design Line 12: Frequency Chart
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Figure 8A.2.103 LCC Savings for Candidate Standard Level 5,
Design Line 12: Frequency Chart
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Figure 8A.2.104 LCC Savings for Candidate Standard Level 5,
Design Line 12: Cumulative Chart
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Figure 8A.2.105 Payback Period for Candidate Standard Level 5,
Design Line 12: Frequency Chart
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8A.2.8 Design Line 13 Results

Table 8A.2.15 Summary of the LCC Savings Results for Design Line 13
Candidate Standard Level
1 2 3 4 5
Efficiency (%) 99.0 99.1 99.3 99.4 99.5
Transformers having LCC Savings > $0 (%) 92.0 90.6 76.9 77.6 44.9
Mean LCC Savings ($) 11,691 16,119 16,685 19,706 7,593
Table 8A.2.16 Summary of Payback Results for Design Line 13
Candidate Standard Level
1 2 3 4 5
Mean Payback (Y ears) 6.7 8.5 12.7 12.7 20.3
Transformers having Well Defined Payback (%) 90.6 93.7 97.1 99.1 99.9
Transformers having No Impact on Payback (%) 9.1 6.1 2.9 0.7 0.0
Transformers having Undefined Payback (%) 0.3 0.2 0.1 0.3 0.1
Mean Incremental First Cost ($) 3,372 7,730 17,013 19,611 35,192
Mean Operating Cost Savings ($) 1,070 1,648 2,252 2,596 2,825
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Forecast: LCC Sawing
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Figure 8A.2.106 LCC Savings for Candidate Standard Level 1,
Design Line 13: Frequency Chart
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Figure 8A.2.107 LCC Savings for Candidate Standard Level 1,
Design Line 13: Cumulative Chart

Forecast: payback
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Figure 8A.2.108 Payback Period for Candidate Standard Level 1,
Design Line 13: Frequency Chart
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Forecast: LCC Sawing
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Figure 8A.2.109 LCC Savings for Candidate Standard Level 2,
Design Line 13: Frequency Chart
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Figure 8A.2.110 LCC Savings for Candidate Standard Level 2,
Design Line 13: Cumulative Chart

Forecast: payback
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Figure 8A.2.111 Payback Period for Candidate Standard Level 2,
Design Line 13: Frequency Chart
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Forecast: LCC Sawing
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Figure 8A.2.112 LCC Savings for Candidate Standard Level 3,
Design Line 13: Frequency Chart
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Figure 8A.2.113 LCC Savings for Candidate Standard Level 3,
Design Line 13: Cumulative Chart

Forecast: payback
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Figure 8A.2.114 Payback Period for Candidate Standard Level 3,
Design Line 13: Frequency Chart
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Forecast: LCC Sawing
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Figure 8A.2.115 LCC Savings for Candidate Standard Level 4,
Design Line 13: Frequency Chart
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Figure 8A.2.116 LCC Savings for Candidate Standard Level 4,
Design Line 13: Cumulative Chart

Forecast: payback
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Figure 8A.2.117 Payback Period for Candidate Standard Level 4,
Design Line 13: Frequency Chart
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Forecast: LCC Sawing
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Figure 8A.2.118 LCC Savings for Candidate Standard Level 5,
Design Line 13: Frequency Chart
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Figure 8A.2.119 LCC Savings for Candidate Standard Level 5,
Design Line 13: Cumulative Chart
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Figure 8A.2.120 Payback Period for Candidate Standard Level 5,
Design Line 13: Frequency Chart
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