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FACTS: Transformer vs. Life Cycle Cost

* Few Products, if any, will remain functional
longer than transformers, 35 — 40+ years

» Lighting Comparison 2-3 X
» HYAC Comparison 1-2 X

» Low Voltage Transformers represent less
than % of 1% Building Cost
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Transformer Loading 77?7
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Cadmus Study documents lightly loaded transformers in
many applications

Figure ES-4
RMS Average Transformer Loads by Building Type
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Metered Load Factors for Low-Voltage, Dry-Type Transformers in Commercial,

Industrial and Public Buildings
The Cadmus Group Inc. 12/7/99, Prepared for Northeast Energy Efficiency Partnership
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High Performance vs. TP1 (EPACT 2005)
transformer (Linear Loading Efficiency)

A45kV A Efficiency Comparisons vs. Field Data & TP-1
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EPACT & TP1 have single 35% performance point not matched to load profile
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From minimum
Efficiency to
Life Cycle

= NEMA TP1 as minimum
efficiency — to rid market of
worst offenders

= Significant losses remain
= 5 efficiency classes

* Finds low life cycle cost to be
proposed Class Level 3

= K-RATED TRANSFORMERS ARE
NO LONGER EXEMPT
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Moving to Life Cycle Assessment

DOE Proposed Efficiency Classes
(example: 75kVA 480/208-120V dry type)
99.20%
99.00%
54.5%
98.80% les s
losses
98.60% 45 %
less
98.40% ~ 30% losses
98.20% [15% less eEe
EPACT/TP1 1685 @E losses
98 .00% min.legal |
Class 1 Class 2 Class 3 Class 4 Class 5
Operating Cost
75kVA Efficiency Losses Reduction
Class 1 (EPACT) 98.00% 2.0% 0% L ow
Class 2 98.30% 1.70% 15.0% | ife
Class 3 98.60% 1.40% 30.0% _
Class 4 98.90% 1.10% 45.0% Cycle
Class 5 99.09% 0.91% 54.5% Cost
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Comparing Efficiency Classes

BEFORE/AFTER Demand Efficiency 45kVA

Powersmiths C-3
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Comparing Losses

BEFORE/AFTER Sys_DemLoss 45kVA
0.5
45 * 4 Original GE 45kVA
o e’ Ligw
0.35
L J
@ 0.3 -
2 095 re D K4, TP1
2 e
= 0.2 223 W
0.15 - E-SAVER-C3L
0.1 74’\v’\vl
e T T
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
- 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00
% loading

POWERSMITHS



Detalled data

45kVA Transformer Original GE Powersmiths Square-D
ESAVER-C3L K4 (AL)
EE45T3H1SNL

i 1.0-4.8 kW 1.0-6.1kW 1.0-4.9 kW

Loading (kW) (1.8kW avg) (2.0kWavg) | (1.8kW avg)
= 2-10% 2-14% 2-10%

% loading (4% avg) (5% avg) (4% avg)
Average Losses 4113 W T4 W 223 W
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Findings
x Square-D
45KVA Transformer Original GE g:;';;‘ggﬁ K4 (AL)
EE45T3H1SNL
Accumulated Transformer
Losses
after feeding 295kWh of load 65.7 kWh 10.7 kWh 36.0 kWh
(roughly 1 week)
" 84 % reduction .
: Baseline . ; 45% reduction in
Performance Comparison a2 in operating :
(existing) Gt operating losses
NOTE: Load profile has an average of 40% current distortion, typical of today’s connected
equipment
Conclusions
* Energy Savings: 3 times lower losses with Powersmiths compared to
Square D

o Environmental Benefits of transformer upgrade to Powersmiths:

Annual Reduction in Greenhouse Gases (per EPA)
3 __tonsof CO2
10 Tons of Coal

23 kgs of SO2
10 kgs of NOx
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Things to remember about
transformers

- electronics are everywhere
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Electrical systems deliver
optimum performance
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Electronics are everywhere
- computers, lab, diagnostic & operating
equipment, & patient care

when feeding continuous o B 73,85 A

“linear” loads: BT
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« incandescent lighting

e resistive heating | % Variable Speed Drives run Ventilation System
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15kVA TP1 transformer Performance Comparison
|deal factory test profile (Linear) vs. Real World Electronic Loading
100 === | inear Load
99 — Electronic Load
98
/ A T~
96 ¢ \
\
94 \
93 \\
\.
92 /
91
90
O 10 20 30 40 50 60 70 80 90 100 110 120 130 140
POWQRSMITHS Powier for the Future




High Performance vs. TP1 (EPACT 2005)
transformer (Non-Linear Loading Efficiency)

Efficiency Comparisons vs. Field Data & TP-1
TP-1, 35%
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- E-saver vs. TP-1 Efficiency comparison under real-world load ——
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High Performance Green
Buildings
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