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|JAC Student-Led Webinars Intro Energy Efficiency &

Renewable Energy

e Alternative to student
meeting

e Monthly student-led
webinars
e Proposed Structure:
— 20 min student presentation

— 40 minutes of Q&A/open
dialogue

e Allow students to connect

3 | Advanced Manufacturing Office eere.energy.gov



Webinar Series Purpose ENERGY | 5 Effciency &

Renewable Energy

Mechanism for IAC-to-IAC student
collaboration

Possible topics:

— Relevant items for day-to-day IAC
operations (client recruitment,
report writing, etc.)

— New technologies and innovations

Rotate speakers and topics each
month

Each center will lead or contribute a
presentation to a future webinar

4 | Advanced Manufacturing Office eere.energy.gov



Possible Discussion Topics: SRR

Renewable Energy

1. Pre-Assessment Preparation

a) What type of preparation does your center do to
prepare for upcoming audits?

b) How does your center connect-with/recruit companies
prior to an assessment?

c) How do you ensure you are thoroughly prepared to
efficiently move through an assessment?
2. Assessment Practices & Procedures

a) How is your center’ s assessment structured?

b) How do you divide the workload among the IAC
team?

c) What measurements do you take and for how long?

5 | Advanced Manufacturing Office eere.energy.gov



Possible Discussion Topics: SRR

Renewable Energy

3. Reporting and Follow-up
a) How are your assessment reports structured?

b) Are “canned” ARs used, or are ARs written anew
each time?

c) Through what means and how often does your center
follow-up with clients?

d) What could be improved to help implementation
results?

4. Tools and Resources

a) What internal or external tools does your center
utilize?

b) What information resources does your center use?

c) How can information be shared between centers?

6 | Advanced Manufacturing Office eere.energy.gov




Feed baCk Energy Efficiency &

Renewable Energy

We want your feedback (date, time, topics, etc)!

7 | Advanced Manufacturing Office eere.energy.gov



Feed baCk ST "‘EEFY Energy Efficiency &

Webinar Survey Renewable Energy

1. Did you find this webinar helpful {1 being least helpful and 5
being most helpful) 7

1 2 3 4 A
OO 00O0
2. What topic or topics would you like to see addressed in
future |AC student-led webinars?

3. Would you be interested in leading a future webinar?

O Yes
O No

4. | interested in leading a future webinar, please list your
name and contact email.

8 | Advanced Manufacturing Office eere.energy.gov



On to the Speakers... Energy Efficiency &

Renewable Energy

e Topic: U of Miami’'s IAC approach to data
collection and metering

 Who: Joel Zahlan & Ahmad Seyfi, University of
Miami IAC

UNIVERSITY OF

9 | Advanced Manufacturing Office eere.energy.gov
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lj Outline

e |ntroduction to MIIAC
« Why Metering

« Power Metering

— Capabilities

— Our Strategy

— Equipment

— Software

Electrical Safety

— Overview

— NFPA Safety
Regulations

— Safety Equipment

1/29/2015 University of Miami 2



J Power Metering

Why Metering?

 To understand
directly how much
a target piece of
eguipment is using

e TO map energy
flows in a building

 To achieve known
and high precision

https://www.pce-instruments.com/english/slot/2/artimg/large/fluke-deutschland-
gmbh-phase-power-meter-fluke-434-ii-3-404819 _702287.jpg

1/29/2015 University of Miami 3



J Power Metering

How to Calculate?

 AC single phase amps to kilowatts
calculation

 AC three phase amps to kilowatts
calculation
— Calculation with line to line voltage
— Py = V3 X PF x [ oy X V| y / 1000
— Calculation with line to neutral voltage
— Py =3 X PF X 14y X V| vy / 1000

http://www.rapidtables.com/calc/electric/Amp_to_kW_Calculator.htm

1/29/2015 University of Miami



l J Delta and Wye Power Systems

* Delta  Wye
— 208 & 480 V only — 120/208 V and
— Single- and three 277/480 V
phase loads — High and low

— No neutral
conductor

Phase A

Winding
C-A N

‘Wndng B-C

Yinding
A-B

Phase B

» Phase C

1/29/2015

University of Miami
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lj Metering Capabillities

« Over 1000 Data Loggers
and Current Transducers
(CT), this represents an
investment of $200,000

* Various Different Fluke
Meters for Power Logging
representing an
investment of $50,000

Note: Funds needed for the
purchase of this equipment
were raised by Dr. Asfour
from outside sources.

1/29/2015 University of Miami 6



lj Pre Assessment

 Request lists of large
motors and any
available electrical
plans.

 Pre Assessment (When
needed)

 Pre program any
loggers of interest:
— Air Compressors
— Chillers

— Main Service
Entrances

— Large Motors
— Etc

1/29/2015 University of Miami



J During Assessment

Perform preliminary
Walk-though

ldentify any
additional areas of
Interest.

Execute logging
plan with facility
personnel.

Loggers are
launched for 1 week
to 1 month at either
15 sec or 1 min
Intervals.

https://www.pce-instruments.com/english/slot/2/artimg/large/fluke-deutschland-
gmbh-phase-power-meter-fluke-434-ii-3-404819 _702287.jpg

1/29/2015 University of Miami 8



HJ Post Assessment

 Loggers are picked e ——— e

a L E Y pk il Help
SA580-KB-B-0BRIBS|rv+oafeadERa

up after 1 week to metesi:
1 month. e
e Team returns to
facility for pick-up
(Normally 2
Members)

e Loggers are
downloaded and
backpacks are
run. |

a0 T
1 1o
] i b || 11717414 12:00:00 A GIT-05:00
— Ready.
Dev: No device selected

1/29/2015 University of Miami




lj Power Metering: Planning

« Where are you metering?
— Electrical closet
— Rooftop (check local forecast!)
— Office space
— Residential

 What should you bring?

— Extra meters (at least 1 of each if
possible)

— Ladder?

— Proper tools for task

— Coll of rope?

— Extension cord?

— Sunblock/sunglasses/bee
spray/water?

« What is the local emergency
number? (911/other?)

1/29/2015 University of Miami
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J Power Meter: Basics

* Identify the panel or load to be o
metered

 Follow safety procedures
— Ensure power is less than 480 V
— Know how to shut it down in an
emergency
« Remove cover(s) to gain access to
conductors

 Note condition of enclosure and
take photo
— Any hazards
— Breaker brand (Federal Pacific?)
— Temperature (excessive heat?)

 Gain understanding power flow
« Measure and record the voltage,

amperage, power, and power
factor at this location

A 2
tezse 8ol (0)

%1
}.d?
3

o
gl
8
B
:
e

IR B o

Source: http://roncoelectricnj.com/files/2014/05/electricalpanell.jpeg

1/29/2015 University of Miami 11



lj Voltage, Power Factor, and
Power

« Voltage and power
factor readings are
taken using three
methodes:

— Spot measurements
using power meter
(This is used along
with amp meters)

— 5 min readings using
power meter (This is
used along with amp
meters)

— Total Monitoring
—_ 1 Week to 1 month Of https://www.pce-instruments.com/us/measuring-

d instruments/meters/3-phase-power-meter-fluke-deutschland-gmbh-
ata phase-power-meter-fluke-437-ii-3-det_2130389.htm
1/29/2015 University of Miami 12




lj Logger Labeling

 Loggers are labeled using a software developed in-
house.

 Name, voltage, phase, start date, CT amperage, and
multiplier are all recorded on label.

» Pictures of panels, installations and loggers are taken.

1/29/2015 University of Miami 13



l J Logger Programming Software

| Fo

Assessment Info Mumber of CTs Wats to Amps Conversion
Comparty Name Code 20 Amps AC - Three Phase -
A it Date Sampling Irterval hues Voltage o
1/26/2015 15 Seconds 100 Amps Power Factor 0.8
Start Logging at: 200 Amps Power 0
Monday . February 02,2015 [E~ 12:00:00 AM Save
[—] 600 Amps Cument 0
Select a LabelWriter here: Print
[DYMO LabelWiter 450 7]
Description Pawer System Sensor Type Phase Multiplier ~ Serial Number Status

Status: ..

1/26/2015 2:12:54 PM Printer: DYMO LabelWriter 450 Serial Number : J00COXK Device Attached:NO [ |

—

— T— —

1/29/2015

University of Miami

14



lj Logger Programming Cont.

Status: .

= Forml TTT TSN TN TR Tmw R we— .
L it e i el e e - m B
Assessment Info Number of CTs Whats to Amps Conversion
C::;gmfz:: C;:]Zm MAmps 0 AC - Three Phase -
Assesment Date Sampling Interval 50 Amps 0 Vottage 480
172672015 15  Seconds 100 Amps 3 Power Factor 0.8
Start Logging at: 200 Amps 2 P 00000
N Monday . February 02 2015 [E~ 12:00:00 AM Save —
Il 600 Amps 3 Curent 150.35163261
Select a LabelWiter here: Print Label
i [DYMO LabelWiitier 450 -]
|
: Description Power System Senszor Type Phase Multiplier  Serial Number Status
I MSE 3-Phase, 4-Wire 480/277 W 600 Amps - A - |1 9
|| MSE 3-Phase, 4-Wire 4807/277 W 600 Amps - ||B |2
I MSE 3-Phase, 4-Wire 4807/277 V 600 Amps = |c = |1
: RTU#1 3-Phasze, 4-Wire 2087120 V 100 Amps - A - |1
|| RTU#2 3-Phase, 4-Wire 2087120 V 100 Amps - A - |1
| RTU#3 3Phase, 4-Viire 208Y/120 V 100 Amps -~ [a -1 (2]
i Air Compressor #1 3-Phase, 4-Wire 480Y./277 V 200 Amps * |A -1 9
] Air Compressor H2 3-Phase, 4-Wire 480277 V 200 Amps * |A -1 9
r Lighting Pannel 1-Phase, 2-Wire 120V with Neutral 100 Amps * |A -1 9
I =3 - - x

1/26/2015 2:12:54 PM Printer: DYMO LabelWriter 450 Serial Mumber : J000000! Device Attached : NO

1/29/2015

University of Miami

15



l J Logger Software Output

Bakery (MI0274)

Bakery (MI0274)

Glycol Chiller (70 Tons)

600 Amps. Phase . Multiplier . 15 Sec
3-Phase. 4-Wire 480Y 277 V
Monday. November 17, 2014
. SRwaEw uala IUyBUF

4 ext channels

1/29/2015 University of Miami

Pump#3

100 Amps, Phase . Multiplier . 15 Sec
3-Phase. 4-Wire 480Y/277 V
Monday. November 17 2014
i gy ]
® channels

Air Compressor( lZOHPj% "y

600 Amps. Phase . Multiplier . 15 Sec
3-Phase. 4-Wire 480Y/277 V
Monday, November 17, 2014
. W R G gy

4 ext channels

16



1/29/2015

CT’s are first connected and
loggers attached.

For motors, only one line is
captured as the load should
be balanced.

For main service entrances
and panels feeding more
than one piece of
equipment, all lines are
captured.

Multipliers in the circuit are
either captured as a whole
or individually.

Note: All lines are tested to
ensure loads are balanced.

J CT and Logger Installation

University of Miami



lj Sample Installations

18

University of Miami

1/29/2015



Sample Installations

. .
TR
PoF Begaais
sL2

onset
TR
od0
"1
L LR

128%™ o0 1
L2040 5 208

o !4: i

Newspaper (MI0276)

Air Comp #4

200 Amps. Phase A. Multiplier . 60 Sec
3-Phase. 4-Wire 480Y /277 V

1/29/2015 University of Miami 19



lj Sample Installations

1/29/2015 University of Miami 20



lj Equipment Maintenance

e All CT’s and Data
loggers are regularly
tested and maintained.

e Battery tests on data
loggers are done every
time loggers return to
the lab.

« A method for testing
CT’s was developed in
house.

« Powerloggersand amp = Y
meters are regularly
calibrated and
maintained.

1/29/2015 University of Miami 21



HJ Equipment Inventory

e Equipment inventory
Is taken before and
after an assessment
IS conducted.

e Bar code system is
being developed to
track loggers and
CT’s.

* Process of checking
out loggers and CT’s,
tracking loggers, and
returning loggers into
iInventory.

T

1/29/2015 University of Miami 22



lj Other Loggers

e Temperature
and humidity
loggers

e Lightloggers

 Motor runtime
loggers

e Occupancy
sensors

e EtC

1/29/2015 University of Miami 23



i3

Data Analysis

* In-house software
“Backpack” used to
analyze the data
from the loggers.

e Other software's
such as air master
and excel models
also used.

 Weather, utility bills
and production
data all used to
normalize the 1
week trend data
collected.

1/29/2015

The Week in Review: Cost of Energy

Profiling: Cost nffEnergy; MSE3CHILL3A1JUNE

Zone  Monday
— 1200 - 5:50 am
W 5:00-11:39 am
W 12:00- 5:59 pm
6:00-11:59 pm
Cost of Energy (kw-hrs)

Zone  Tuesday
m— 12:00 - 550 am
m— 5001159 am
—12:00- 5:39 pm

6:00- 11:39 pm

Cost of Energy (kw-hrs)

Zone ‘Wednesday
12:00- 5:59 am.
6:00-11:59 am
12:00 - 5:50 pm
6:00- 11:39 pm
Cost of Energy (kw-hrs)

Zone  Thursday
12:00 - 5:39 am
6:00-11:59 am
12:00 - 5:58 pm
6:00-11:59 pm
Cost of Energy (kw-hrs)

g

ne  Friday
12:00- 5:50 am.
6:00- 11:50 am
12:00 - 5:59 pm
6:00- 11:39 pm
Cost of Energy (kw-hrs)

g

ne Saturday
12:00- 5:59 am.
6:00-11:59 am
12:00 - 5:50 pm
6:00- 11:39 pm
Cost of Energy (kw-hrs)

Zone  Sunday
12:00 - 5:39 am
6:00-11:59 am
12:00 - 5:58 pm
6:00-11:59 pm
Cost of Energy (kvw-hrs)

University of Miami

Cost (5)
5100.60
$120.81
512546
$117.41
$473.4

Cost(S)
s111.19
512097
512525
s114.98
$472.4

Cost (S)
5108.94
511536
512451
S115.04
$463.9

Cost ($)
511021
511848
$124.08
5116.72
$469.5

Cost(S)
s111.99
512189
5124.66
5116.06

$474.59

Cost (S)
S112.56
s112.12
5119.80
$115.33
$459.8

Cost ($)
11140
s113.72
s118.15
S113.14
$456.5

The figures and graphs| depicted on this page reflect the cost of energy consumption (kilowatt-hours) in
accordance with the biffing rate schedule's On-peak Charges of 50 .1 and off-peak charges of 50 .1 as shown on
your monthly customer|statement. Charges for demand (S 10) are discussed in another section of this report. A
multipkier of 1 has beef applied.

| Monday-Friday Pctg.
Bl 1200-559 23.45%

Bl so00-1159  2539% ‘

0 12:00-559  26.51%

Sat. & Sunday Pctg.

Weekend
Bl 1200-559 am 24.44%

Work Week

B 6.00-11:59 am 24.65%
0 12:00-5:59 pm 25.97%

6:00-11:59 24.65% 6:00-11:59 pm 24 93%

Figure 1A Cost of Energy: Monday-through-Sunday; Per Hour Per Day

Figure 1B Cost of Energy: Monday-through-Sunday; Per Zone (cumulative)

24
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Backpack

FIX THE GRAPH - Average Temp values are incorrect

Electric Bill Summary (Oct 2013 - Sep 2014) Acct # 18151-72265
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total

Service Dove wie2013 | 1weo03 | 1wesens /82014 2712014 372014 4712014 014 6/6/2014 782014 572014 9/83/2014 10/8/2013

} 162013 | 1262013 1/8/2014 2702014 3712014 47,2014 5712014 6i6/2014 782014 8712014 9/B/2014 1072014 | 1omz014
Days 1291900 | 1301300 33 30 1/28/1900 31 30 1/30/1900 32 30 2171800 29 364
C ion KWh 206,160 233,760 216,800 222,720 198,960 220,800 214,560 209,040 216,000 218,880 233,040 208,800 2,608,520
Ave. $KWh (Non-Fuel) 50014790 | soo14700 | soonsese | soonssso | sooissso | sooiszso | soois2so | soorsase | sooisaso | sooisaee | seonszee | seolsso
Ave SEWh (Fosl) 50031303 | $0031305 | 0038120 | 0038120 | 30038120 | S0036765 | 30036765 | S0036765 | S0036763 | S0036763 | 0036765 | 30036763
Total KWh Cast $9,502.95 | $10,77517 | 51197504 | S1L759.62 | s10.505.08 | s11491.54 | s1116678 | swog7eae | suzamr | sugerel | $12,02857 | s10867.00 | 313368455
Demand kW 491 436 436 436 436 436 43 436 436 436 456 463 5274
Demand Charge S5223.77 | $5284.32 | S534L00 | 5534100 | S534L00 | S5E02.37 | 855023 | 5550231 | S5.502.37 | S550232 | S5TEATI | S5843.06 | 965,640.42
Demand $EW* $12.12 $12.12 51225 $12.25 51225 512.62 51262 $12.62 512.62 $12.62 $12.62 512.62
Total KW Cost 5511371 | 35284327 | 5534L00 | 5534100 | S534L00 | S5502.31 | S550231 | 5550231 | 5550231 | 5550131 | 5575471 | $5843.06 | 565,640.41
Total Electric Cost S14,726.67 | S16,050.49 | 51731604 | S17,100.62 | S15846.09 | 516993.86 | SI6669.10 | S163BLBI | 51674404 | 51689393 | $17,883.29 | S16,710.06 | 319932497
Customer Charzs 5100 48 5100.48 5100 48 $100.48 $100.48 5108.20 $108.20 §108.20 $108.20 $108.20 $108.20 §108.20 51,239.80
Storm Charge $136.06 515420 5117.04 5115.31 5165.14 5183.27 5178.00 5175.50 518144 5183.86 516546 5143.23 $1,805.20
Gross Recsipt Tax 5345.06 §375.04 §383.77 538196 §352.69 5380.06 5363.71 536047 5366.07 §375.26 530747 5367.49 5443403
Franchise Chares §759.14 5344.29 5840.32 $818.24 588173 5855.41 539396 5307.86 5930.63 §985.74 581138 | §10.453.81
Utitity Tax 598511 5103502 | s102764 597238 $105965 | S101058 5993 22 5101325 | 103377 | siosevo | simesas | s1231432
Florida Sales Tax 51,019.32 5113365 | syizs3r | sioasst | siiasss | osieeaar | osnorise | siesers | siionen 51488 $0.00 $10.927.59
Servics Chargs 514.88 50.00 50.00 50.00 50.00 $0.00 50.00 50.00 $0.00 50.00 $0.00 50.00
Total Services and Taxes S3150.57 | S3518.03 | S3,514.67 | S3494.08 | $335326 | S3,63050 | S3E0E07 | $3,50013 | 5354941 | S3,63L45 | SI660.F | SIAE337 | S40,084.97
Total Charges 51798624 | S1957752 | s20.830.71 | 52059467 | s19099.35 | s20.624.45 | 52007427 | s1988194 | s20293.45 | stes2538 | s20543.54 | s19063.43 | 523939480

Total amount per Qtr 358,394.46 $60,418.46 $60,349.55 $60,232.34

Dercent of sach guarter 24398 25.24% 15.21% 25.16% 100.00%

*The k' and k'wh charges may deviate from the actual amaunts because we did nat have copies of the actual utility bills since the company receives them in electranic format, how ever, the final values are close to what the company actually pays

C—kWh —fi—Average Temperature [*F)
240,000 a5
— | ——a |
230,000 | i 80
210000 B - |
X — — R—
< M 75
2 w000 e = — | — F
™~ =
Pl |~ 70

200,000 — = i e F— 1 [

190,000 — F—— — ] F— —— %

180,000 60

Oct Nov Dec lan Feb Mar Apr May lun Jul Aug Sep

1/29/2015

University of Miami

Storm Charge Rate [5/kWh)
Gross Receipts Tax Rate (3/5)
Franchise charge rate (/)
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Backpack

1/29/2015

BackPack PRO rev Jul-28-09

— Logged Line

e Single Phase Omne Logger
" Two Phase One Logger
% Three Phass One Logger
" Two Phasse Two Loggers

" Three Phase Three Loggers

Service Voltage :I IPh AW 4B0-2TIVAC ;I
Rate :I G051 ;I
On-+Peak Charges :I 0,056
Off-Peak Charges :I 0.055 Bannl:ll:“ac:k

Demand Charges: I 17,445

Multiplier: I 1

Square Footage: I a0

— Backpack Type
™ Classic & Nuevo ™ Text
— Interval — Week Mumber Report Title
" 15 Second ek £1 Air Compressor {120HP)
1 Minute ™ week %2
 week £3
i week =4
" 4yeck Average
7 4week Cumulative

|
| |
[ |
|
|
I

University of Miami
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Backpack

¥ Select Phase A

v| v Metwork » 10141 » Current » DOE-Assessments 2015 (270-285) » 274 - Bimbo Riviera » LOGGERS » EXCEL

Organize = Mew folder

@ Microsoft Excel

 Favorites
B Desktop
"Zl Recent Places
& Downloads
43 Dropbox
& OneDrive
4 Current (1014.1)

- Libraries
E'] Documents
JD Music
|=| Pictures
B Videos

il Computer
&, Local Disk (C)

ca Data (D)

f! MNetwork

1/29/2015

Mame

@ Bakery_MI0274__Air_Compresser(75HP) ...
%] Bakery_MI0274__Air_Compressor(125HP)_
%i Bakery_MI0274_ Glycel_Chiller_(70_Tons)_
%} Bakery_MID274_ Mixer(Mew_with_VFD)_
L) Bakery_MI0274_Mixer(Old_NoVFD)_

EL) Bakery_MI0274_Pump#l_
Bakery_MI0274_Pump#2_0

L] Bakery_MI0274__Pump#3_
Bakery_MI0274_Pump2d_

@_a‘] Bakery_MI0274__RTU_{40_Tons)=1_

%} Bakery_MI0274_ RTU_(40_Tons)#2_

%} Bakery_MI0274_CompressorRoom

@ Office

University of Miami

Date modified

12/5/2014 2:15 PM
12/5/2014 2:11 PM
12/5/2014 2:13 PM
12/5/2014 2:07 PM
12/5/2014 2:06 PM
12/5/2014 2:10 PM
12/5/2014 2:05 PM
12/5/2014 2:08 PM
12/5/2014 2:12 PM
12/5/2014 2:17 PM
12/5/2014 2:18 PM
12/5/2014 2:23 PM
12/5/2014 2:21 PM

Type

Microsoft Excel C...
Microsoft Excel C...
Microsoft Excel C...
Microsoft Excel C..,
Microsoft Excel C...
Microsoft Excel C...
Microsoft Excel C..,
Microsoft Excel C...
Microsoft Excel C...
Microsoft Excel C...
Microsoft Excel C..,
Microsoft Excel C...
Microsoft Excel C...

Size

1,473 KB
1,558 KB
1,520 KB
1,478 KB
1,496 KB
1,484 KB
1,516 KB
1,482 KB
1,516 KB
1,518 kB
1,507 KB
1,116 KB
1110 kB

27
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Backpack

1/29/2015

. X Save}-’\.s
[}l « LOGGERS » EXCEL ~ | 4| [ Search Excer
Organize » Mew folder @
‘ Name # Date modified Type
- Libraries

@ Documents

J\ Music

No iterns match your search,

abel Acrobat Team

al Format
Formatting ~ as Table

Number | Styles

.0 .00
00 .0

|| Pictures
i Videos Tl
| L Computer
| & Local Disk (C)|
| ca Data (D:)
| |
| “! Metwork v €] m
1

File name:  Air Compressor (120HP)

Save as type: [Excei Workbook

Authors: jzahlan

[ Save Thumbnail

“ Hide Folders

Tags: Addatag

Tools

- save | | Cancel

University of Miami

CEL\Bakery_MI0274__Air_Compressor{125HP)_.csv

28
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Backpack

1/29/2015

The Week in Review: Cost of Energy

Profiling: Cost of Energy;

Zone Monday
I 12:00-5:59am
I 6:00-11:539am
. 12:00-5:59pm
6:00 - 11:59 pm
Cost of Energy (kw-hrs)

Zone Tues day
I 12:00-5:59am
600 - 11:59am
e 12:00-5:59pm
6:00 - 11:59 pm
Cost of Energy (kw-hrs)

Zone ‘Wednesday
1200 - 5:59am
600 -11:59am
s 12:00 - 5:59pm

6:00 - 11:59 pm
Cost of Energy (kw-hrs)

Zone Thursday
—  12:00-5:59am
I 600 - 11:59am
S 12:00-5:59pm
6:00 - 11:539pm
Cost of Energy (kw-hrs)

Zone Friday
E——  12:00-5:59am
I  G600-11:59am
Em——  12:00-5:59pm
6:00 - 11:59 pm
Cost of Energy (kw-hrs)

Zone Saturday
E— 12:00-5:59am
N 600 -11:59am
I 12:00-5:59 pm
6:00 - 11:59 pm
Cost of Energy (kw-hrs)

Zone Sunday
m—— 12:00-5:59am
600 - 11:59am
E——  12:00-359pm
6:00 - 11:59 pm
Cost of Energy (kw-hrs)

Cost (5)
$113.70
$126.11
$124.46
$118.16
$482.4

Cost (S)
$115.60
$127.16
$127.82
$119.97
$490.5

Cost (S)
$116.95
$127.12
$125.84
$118.70
$488.6

Cost (5)
$114.93
$125.33
$12525
$117.58
$483.1

Cost (5)
$114.72
$12431
$123.75
$107.55

$470.32

Cost (S)
$116.05
$102.13
$111.45
$117.24
$446.9

Cost (S)
$115.18
$116.61
$116.57
$11631

$464.7

The figures and graphs depicted on this page reflect the cost of energy consumption (kilowatt-hours) in
accordance with the billing rate schedule's On-peak Charges of $0.1 and off-peak charges of $0 .1 as shown on
your monthly customer statement. Charges for demand ($ 10) are discussed in another section of this report. A

multiplier of 1 has been applied.

) Monday-Friday

Work Week
Bl 1200550
‘ M s00-11:59
0 1200550
6:00-11:59

Pctg.
23.85%

26.09%
25.97%

24.10%

Weekend

Figure 1A Cost of Energy: Monday-thr ough-S unday ; Per Hour Per Day

Figure 1B Cost of Energy: Monday-through-S unday; Per Zone (cumulative)

University of Miami

*

Sat. & Sunday Pctg.
Bl 12:00-5:50am 25.37%

Bl 600-11:59 am 24.00%
0 12:00-5:59 pm 25.01%

6:00-11:59 pm  25.62%
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Table 1 Vertical Cross Analysis

Table 2 Cost of Energy; Per Time Zone Per Day

Vertical Cross Anaysis Ghost Power: 12:00 To 05:59 AM Gate Power: 06:00 To 11:59 AM Sretch Power: 12:00 To 05:59 PM Phantom Power: 06:00 To 11:59 PM_|

" Day Cost($) | Kw-Hrs Pctg  |Cumu% Day Cost($) | Kw-Hrs V-Pctg H-Pctg | Cost($) | Kw-Hrs V-Pctg H-Pctg | Cost($) | Kw-Hrs V-Pctg H-Pctg || Cost($) | Kw-Hrs V-Pctg H-Pctg
1- |Monday $482.4| 4824.2 14.50%| 14.50% Monday $113.70| 1137.01] 14.09%| 23.57%)] $126.11| 1261.06] 14.86%| 26.14%) $124.46] 1244.58| 14.55%| 25.80%| $118.16] 118159 14.49%| 24.49%
2 | Tuesday $490.5|  4905.5] 14.75%| 29.25%) T vesday $115.60| 1155.99| 14.32% 23.57%)] $127.16| 1271.57| 14.98%| 25.92%) $127.82| 1278.19] 14.95%| 26.06%| $119.97| 1199.73| 14.71%| 24.46%
3 |Wednesday $488.6] 4886.0 14.69%| 43.94% Wednesday $116.95| 1160.46] 14.49%| 23.93%] $127.12| 1271.17| 14.98%| 26.02%) $125.84| 1258.40 14.72%| 25.76%| $118.70] 1187.00| 14.56%| 24.29%
4- |Thursday $483.1| 4830.9] 14.52%| 58.46% Thursday $114.93| 1149.33[ 14.24%| 23.79%| $125.33| 1253.27| 14.77%| 25.94%) $125.25| 1252.49| 14.65%| 25.93%| $117.58] 1175.80 14.42%| 24.34%
5- | Friday $470.3|  4703.2] 14.14%| 72.60% Friday $114.72| 1147.17| 14.21%| 24.39%] $124.31 1243.00] 14.65%| 26.43%) $123.75| 1237.47| 14.47%| 26.31%| $107.55] 107552 13.19%| 22.87%
6- | Saturday $446.9| 4468.7 13.43%| 86.03% Saturday $116.05| 1160.53] 14.38%| 25.97%)] $102.13| 1021.29] 12.08%| 22.85%) $111.45] 1114.45 13.03%| 24.94%| $117.24] 1172.44| 14.38%| 26.24%
7- | Snday $464.7|  4646.7] 13.97%|  100% Snday $115.18| 1151.81| 14.27%| 24.79%)] $116.61| 1166.10| 13.74%| 25.10%) $116.57| 1165.70 13.63%| 25.00%| $116.31] 1163.11| 14.26%| 25.03%
8- Work Week $2,415.0| 24149.9 72.6% 72.6%) \Work Week $576! 5759 71.4% 23.8%) $630 6300 74.2%! 26.1%) $627 6271 73.3% 26.0% $582 5820 71.4% 24.1%)
9- Week End $911.5 9115.4 27.4% 100%) \Week End $231 2312 28.6% 25% $219 2187 25.8% 24%) $228; 2280 26.7% 25% $234 2336 28.6%! 26%)
10- | Total Week $3,327| 33265.3 100% 100%) Total Week $807 8071.3 100%| 24.26%) $849 8487.6 100%| 25.51%) $855 8551.3 100%| 25.71% $816 8155.2 100%| 24.52%)

Table 3 Cost of Energy; Per Hour Per Day For Seven Days
12:00 AM 100 AM| 2:00 AM| 3:00 AM| 4:00 AM| 5:00 AM| 6:00 AM| 7:00 AM| 8:00 AM| 9:00 AM| 10:00 AM| 1100 AM| 12:00 PM 100 PM| 2:00PM| 3:00PM| 4:00PM| 5:00PM| 6:00PM| 7:00PM| 8:00PM| 9:00PM| 10:00 PM| 11:00 PM|
Cost ($) | $19.064] $18.958| $18.898| $18.883| $18.900| $18.997] $19.313| $19.965| $21.055 $21.916| $22.076] $21.782] $21.416| $21.175] $21.131| $20.882| $20.178] $19.676] $19.594| $19.681] $19.873] $19.760| $19.686| $19.565
g KwHrs | 190.64| 189.58| 188.98| 188.83] 189.00] 189.97] 193.13] 199.65 21055 219.16] 220.76] 217.82] 214.16] 211.75] 21131 208.82] 201.78] 196.76] 19594 196.81] 198.73] 197.60| 196.86] 195.65
S |% 3.95%| 3.93%| 3.92%| 3.91%| 3.92%| 3.94% 4.00%| 4.14%| 4.36%| 4.54%| 4.58%| 4.52%)] 4.44%| 4.39%| 4.38%| 4.33%| 4.18%| 4.08%| 4.06%| 4.08%| 4.12%| 4.10%| 4.08%| 4.06%)
cumu% | 3.95%|  7.88%| 11.80%| 15.71%| 19.63%| 23.57%] 27.57%| 31.71%| 36.07%| 40.62%| 45.19%| 49.71%| 54.15%| 58.54%| 62.92%| 67.25%| 71.43%| 7551%)| 79.57%| 83.65%| 87.77%| 91.86%| 95.94%|  100%)
Cost ($) | $10.455| $10.350| $10.296| $19.205| $19.151| $19.142| $19.439| $20.084| $21.071| $22.195| $22.304| $22.063| $21.736| $21.577| $21.627| $21.443| $20.927| $20.509] $20.213| $20.032| $20.052| $19.945 $19.869| $19.862|
g Kw-Hrs 194.55 193.50 192.96 192.05 191.51 191.42] 194.39 200.84 210.71] 221.95 223.04 220.63] 217.36 215.77 216.27 214.43 209.27 205.09 202.13 200.32 200.52 199.45 198.69 198.62
R 3.97%| 3.94%| 3.93%| 3.91%| 3.90%| 3.90%] 3.96%| 4.09%| 4.30%| 4.529| A4.55%| 4.50%)] 4.43%| 4.40%| 4.41%| 4.37%| 4.27%| 4.18%| 4.12%| 4.08%| 4.09%| 4.07%| 4.05%| 4.05%
Cumu % 3.97%) 7.91%| 11.84%| 15.76%| 19.66%| 23.57%|| 27.53%| 31.62%| 35.92%| 40.44%| 44.99%| 49.49%)| 53.92%| 58.32%| 62.72%| 67.10%| 71.36%| 75.54%)| 79.66%)| 83.75%| 87.83%| 91.90%| 95.95% 100%|
Cost (3) | $19.709| $19.545| $10.492| $19.394| $19.352| $19.453| $19.604| $20.280| $21.147| $21.060| $22.158| $21.968| $21.558) $21.419| $21.231| $21.017| $20.531| $20.085] $20.035| $19.941| $19.791| $19.739| $19.642| $19.551,
E‘ Kw-Hrs 197.09 195.45 194.92 193.94 193.52 194.53] 196.04 202.80 211.47 219.60 221.58 219.68 215.58 214.19 212.31 210.17 205.31 200.85 200.35 199.41 197.91 197.39 196.42 195.51
% 4.03% 4.00% 3.99% 3.97% 3.96% 3.98%| 4.01% 4.15%! 4.33% 4.49% 4.54% 4.50% 4.41% 4.38% 4.35% 4.30% 4.20% 4.11% 4.10% 4.08% 4.05% 4.04% 4.02% 4.00%;
g Cumu % 4.03% 8.03%| 12.02%| 15.99%)| 19.95%)| 23.93%| 27.95%| 32.10%| 36.43%| 40.92%| 45.46%| 49.95%| 54.36%| 58.75% 63.09%| 67.39%| 71.60%| 75.71%) 79.81%| 83.89%| 87.94%| 91.98%| 96.00% 100%)
Cost ($) $19.429| $19.235| $19.125| $19.044| $18.998 $19.1031 $19.393| $19.924| $20.733| $21.561| $21.984| $21.733] $21.480| $21.328| $21.076| $20.865| $20.490| $20.009] $19.804| $19.761| $19.659| $19.530| $19.400 $19.425|
ﬁ KwHrs | 19429 19235 191.25| 190.44| 189.98 191.08] 193.93] 199.24| 207.33| 21561 219.84] 217.33] 214.80] 213.28] 21076 208.65| 204.90] 200.00] 198.04| 197.61] 196.59] 19530 194.00] 194.25
2 1% 4.02% 3.98% 3.96% 3.94% 3.93% 3.95%| 4.01% 4.12% 4.29% 4.46% 4.55%! 4.50% 4.45% 4.41% 4.36% 4.32% 4.24% 4.14% 4.10% 4.09% 4.07% 4.04% 4.02% 4.02%;
F cumu% | 4.02%|  8.00%| 11.96%| 15.90%| 19.84%| 23.79%] 27.81%| 31.93%| 36.22%| 40.68%| 45.24%| 49.73%| 54.18%| 58.60%| 62.96%| 67.28%| 71.520%| 75.66%)] 79.76%| 83.85%| 87.92%| 91.96%| 95.98%|  100%)
Cost ($) | $19.305 $19.173| $10.145| $19.070| $18.990| $19.034| $19.312| $19.401| $20.884| $21.464| $21.707| $21.540| $21.300| $21.076] $20.935| $20.746| $20.397| $19.293| $17.551| $16.742| $16.639) $18.408| $18.760| $19.453|
& |<wtrs | 193.05] 10173[ 10145] 19070 189.90| 190.34] 19312 10401] 208.84] 214.64| 217.07| 21540 213.00[ 21076] 209.35 207.46| 203.97| 192.93| 17551 167.42] 166.39 184.08| 187.60| 10453
E % 4.10% 4.08% 4.07%! 4.05%! 4.04%! 4.05% 4.11% 4.13%! 4.44% 4.56% 4.62%! 4.58% 4.53% 4.48% 4.45% 4.41% 4.34% 4.10% 3.73% 3.56% 3.54%) 3.91% 3.99% 4.14%;
cumu% | 4.10%|  8.18%| 12.25%| 16.31%| 20.34%| 24.39%)] 28.50%| 32.62%| 37.06%| 41.63%| 46.24%| 50.82%| 55.35%| 59.83%| 64.28%| 68.69%| 73.03%| 77.13%)] 80.86%| 84.42%| 87.96%| 91.88%| 95.86%|  100%)
Cost (3) | $19.710| $19.487| $19.292| $19.228| $10.149| $19.186| $18.847| $16.799| $16.585) $16.668| $16.608| $16.623| $16.518| $18.302| $18.274| $19.067| $19.626| $19.568| $10.672| $19.538| $19.560| $19.538| $10.494| $19.441
g Kw-Hrs 197.10 194.87 192.92 192.28 191.49 191.86 188.47 167.99 165.85 166.68 166.08 166.23 165.18 183.92 182.74] 190.67 196.26 195.68 196.72 195.38] 195.60 195.38 194.94 194.41
51 % 4.41%|  436%| 4320 430%| 4.29%| 4290 4.22%| 3.76%| 3.71%| 3.73%| 3.72%| 3.72%| 3.70%| 4.12%| 4.00%| 4.27%| 4.39%| 4.38%| 4.40%| 4.37%| 4.38%| 4.37%| 4.36%| 4.35%)
Cumu % 4.41% 8.77%| 13.09%| 17.39%| 21.68%| 25.97%|| 30.19%| 33.95%| 37.66%)| 41.39%| 45.10%| 48.82%| 52.52%| 56.64%)| 60.73%| 64.99%| 69.38%| 73.76%)| 78.17%| 82.54%| 86.91%| 91.29%| 95.65%) 100%|
Cost ($) | $19.318| $19.235) $19.207| $19.170| $19.121| $19.130] $19.218| $19.309| $19.407| $10.535| $19.578| $19.563| $10.497| $19.550| $19.472| $10.342| $10.318| $19.392] $10.411| $19.418| $19.466| $19.372| $19.349| $19.204
S Kw-Hrs 193.18 192.35 192.07 191.70 191.21 191.30 192.18 193.09 194.07 195.35 195.78 195.63 194.97 195.50 194.72 193.42 193.18 193.92 194.11 194.18 194.66 193.72 193.49 192.94
a3 I 416%|  4.14%| 4.13%| 4.13%| 4.11%| 41200 4.14%| 4.16%| 4.18%| 4200 4.21%| 4.21%| 4200 421%] 4.19%| 4.16%| 4.16%| 4.17%| 4.18%| 4.18%| 4.19%| 4.17%| 4.16%| 4.15%)
Cumu % 4.16% 8.30%| 12.43%| 16.56%)| 20.67%)| 24.79%) 28.92%| 33.08%| 37.26%| 41.46%| 45.67%| 49.88%| 54.08%| 58.29%, 62.48%| 66.64%| 70.80%| 74.97%) 79.15%| 83.33%| 87.51%| 91.68%| 95.85% 100%)
Ghost Power: 12:00 To 05:59 AM Gate Power: 06:00 To 11:59 AM Stretch Power: 12:00 To 0559 PM Phantom Power: 06:00 To 11:59 PM

Cost ($) |$135.990| $134.984|$134.454| $133.993| $133.661| $134.047) $135.124| $135.762| $140.881 $145.300| $146.415| $145.273| $143.505| $144.517| $143.746| $143.362| $141.468| $138.532| $136.281| $135.113| $135.041 $136.292| $136.199| $136.592
E Kw-Hrs 1,359.9 1,349.8| 1,344.5| 1,339.9| 1,336.6| 1,340.5§] 1,351.2| 1,357.6| 1,408.8| 1,453.0/ 1,464.2| 1,452.7] 1,435.0/ 1,445.2| 1,437.5| 1,433.6| 1,414.7| 1,385.3] 1,362.8/ 1,351.1] 1,350.4| 1,362.9| 1,362.0/ 1,365.9
ER 16.85%| 16.72%| 16.66%| 16.60%| 16.56%| 16.61%)| 15.92%| 16.00%| 16.60%| 17.12%| 17.25%| 17.12%)| 16.78%| 16.90%| 16.81%| 16.76%| 16.54%| 16.20%| 16.71%| 16.57%| 16.56%| 16.71%| 16.70%| 16.75%)
Cumu % 16.85% 33.57%| 50.23%| 66.83%| 83.39% 100%)] 15.92%| 31.92%| 48.51%| 65.63%| 82.88% 100%)] 16.78%| 33.68%| 50.49%| 67.26%| 83.80% 100%) 16.71%| 33.28%| 49.84%| 66.55%| 83.25%) 100%)

1/29/2015

University of Miami
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The Week in Review: Peak Demand Profiling: Cost of Energy;
Zome Monday Cost($) Data Collection: Peak demand is the kw (kilowatt) to the nearest whole kw as determined from the company's time of nse metering
. 53435PM 19128 3 for the O s nse for the desi d on-peak periods dnring fhe month admsted for power factor. The fignres

_—— 125T18PM 2453 and graphs depicted on this page reflect fhe peak demand cost of energy (kilowatts) in accordance with the billing rate schednle ($
S 20300 AM 12.1905 10/peak-kilowatt demand) and applicable taxzes as shown on your monfhily customer statement. for a detailed breakdown of peak

13H7AM 32,1033 demand costs per hour per day, pease refer to the accompanying tatles following this page. A maltiper of 1 has been applied.
Peak Demand $2245

Zome Tuesday Cost(S) Zone Thursday Cost(3) Zone Satmrday Cost(S)

— 95453PM 31,9683 1525 PM $1L9771 — §1009AM $2.009.1
— 74224PM 22672 110226 AM $22274 — 51030AM $23930
TS 63029AM £22118 S s $21812 TS 102236 PM $20140
110424 AM 20708 3:56:31 PM. 320189 80730PM 320142

Peak Demand $2267 Peak Demand $2,227 Peak Demand $2393

Zome Wednesday Cost(S) Zone Friday Cost ($) Zone Sumday Cost(S)

N 90456PM $2.0018 91237 AM $1958.7 — 9]237AM $19627
— 05TI8PM $2.3605 102903 AM $2,2055 — 34302PM $2,0015
121545 AM 27329 e 10:16:50PM 321619 S A5405PM $19925
90823 PM 20349 403:46 PM 32,0217 1216:13 AM 319761

Peak Demand $2261 Peak Demand $2,206 Peak Demand $2001

Figare 1A Cost of Exergy: Monday-throngh-Sunday; Per Hour Per Day

1/29/2015 University of Miami
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Cost of Ene
Data Collection: The team implements a data bppging session aimed to capinre the company's Inmp sam cost of energy-peak d

d Ck

Tow) and

aption (k

hounrs, kwhrs) The data collection strategy consit of

the installafion of a minimnm of 18 and wp to 2 maximmm of 500 data bbgpers for seven consecntive days. Each bogper & preset to capture electrical demand inpats according to the preset confignration. For example, if the data logpers
are set to capinre data every 15 secomds, then the total smmber of points capinred by one Iogger & equal to 40,320 data poinis. The tables shown below reflect the cost of energy- peak demand (killowatf). All calenbations reflect the
by billing,

‘billfng rate schednle shown on the

Y'S ¢

The Week in Review: Peak Demand Profile; Highest 15 second interval Kilowait Demand, Time of Day Reconded, and Cost of Peak

Cuost {3)
Kwd
Tume:
Cust {$)
Kwd
Tume
o Ot
2 Kkwa
Time:
Cust {3}
Kwd
Tume:
Cust {3}
Kwd
Time
Cuost {$)
Kwd
Time:
Cast {3)
Kwd
Time:

Mon

Tue

Sat Fr Thur

Sn

12:00 AM
$19428
1943
1213 AM
$1963.3
196.8
1220 AM
$20018
200.2
1244 AM
$1977.1
197.7
1203 AM
$1958.7
195.9
1201 AM
$2009.1
200.9
1201 AM
519627
196.3
1220 AM

1/29/2015

Loo AM
31,9379
1938
1:47 AM
$1.9633
1963
1:23AM
$1904.4
1994
1:50AM
$1,961.4
1961
1:01 AM
519483
1948
1:02AM
51,9862
1987
1:46AM
31,9509
1951
1:15AM

2:00 AM
31,9208
1m0
2:20 AM
$1,962.0
196.2
2:58 AM
$1,9765
197.6
255 AM
$1,951.9
1952
2:04 AM
51,936
1944
2:19 AM
$1,969.4
196.9
2:00 AM
31,9977
1943
248 AM

3:00 AM
519338
1934
300 AM
$1955.9
195.6
308 AM
19722
197.2
33DAM
$1938.7
1939
319AM
19414
194.1
35D AM
$1967.1
196.7
302 AM
$1956.6
1957
319AM

4:00 AM
51,9269
1927
4:45AM
$1.9438
194.4
4:44AM
$19720
197.2
409AM
31,9418
1942
447 AM
$1.944.4
194.4
4:40AM
$1.9462
1946
4:36 AM
31,9464
1946
4:39AM

500 AM
31,157
1m6
5:51 AM
$1,956.2
1956
542 AM
$1,9755
1975
534 AM
$1,950.1
1950
5:36 AM
$1.937.1
1m7
5:42 AM
$1,0428
1943
5:28 AM
31,9450
1945
5522 AM

6:00 AM
19818
198.2
651 AM
$1988.2
198.8
658 AM
$2009.9
2010
6:53 AM
519823
198.2
654 AM
$1991.3
199.1
651 AM
1477
1948
6:35 AM
$1956.8
1957
651 AM

7:00 AM
320694
2069
7:57 AM
$2,0058
2096
748 AM
$20053
2095
754AM
320493
2049
7:59AM
520734
2073
726 AM
18111
1811
7:01 AM
31,9710
197.1
705AM

200 AM
32,1842
218.4
B:58 AM
$2,196.6
219.7
8:58 AM
$2,1828
218.3
8.5 AM
$2,126.6
2127
8.5 AM
$2,147.3
2147
8:57 AM
$1,607.3
1697
8.5 AM
31,9716
1972
.47 AM

9:00 AM
22418
2242
932 AM
$2259.1
2259
923 AM
2236 8
2237
94D AM
$2,190.1
2190
951 AM
$2187.7
2138
250 AM
17285
1729
914 AM
319820
198.2
920 AM

1000 AM
522453
2245
1D:3BAM
$2.2672
2267
1D:34AM
$226D5
2261
10:12AM
522274
2227
10:58 AM
32,2055
2206
1026 AM
$1,6030
1693
10:13AM
520015
2001
10:26 AM

Figure 1A Peak Demand Profile (KW): Monday through Sunday; Per Hour Per Day

100 AM
22197
2220
11:14 AM
$2.2455

12:00PM
32,1905
2191
12:00 P
22118
2212
12:03PM
22329
2233
1204PM
$2,181.2
2131
12:03PM
52,161.9
216.2
1Z:13PM
316787
167.9
12:31PM
319846
1985
1216 PM

LO0 P
32,1566
2157
1:03PM
$2.190.3
2190
1:22PM
21771
2177
1:3PM
521727
2173
1:00 P
521404
2140
1:24PM
$1,9359
1936
1:5 M
31,9925
1902
1:09 M

2:00PM
32,1465
21486
222
52,1927
219.3
239 M
£2,176.7
2177
202
$2,153.2
2153
218 P
$2,130.5
2130
200 M
187138
1872
200 M
31,9716
1972
216 M

3:00PM
32,1233
2123
3:00PM
$2.186.1
2186
3D4PM
$2,1469
2147
301PM
32,1254
2125
3:07PM
521148
2115
312PM
20140
2014
3:26PM
319683
196.8
358 PM

4:00 PM
520084
2008
4:00 P

500PM
31,955
1996
517 A
$2,109.2
210.9

6:00PM
319059
1906
6:22PM
320708
207.1
6:11PM
20294
2029
6:29PM
320189
2019
6:25PM
517918
1792
6:28 M
20142
2014
6:08 M
319663
196.6
6:18PM

7:00 PM
521033
2103
750 P
320445

7:38 PM
$20349

7:00 PM
520128

2013
7:07 PM
$1.7257

702 P
51,9047
1995
7:05PM
319732
1973
716 PM

F00PM
20029

2807 M
$2,066.1

222 A
£2,0150

832
$2,001.3

221/
51,7085
173
833 M
51,9884
1988
812
19744
197.4
239 M

9:00PM
320057
2006
9:03PM
52,0341

2:02PM
20168

9:19PM
319943
1994
9:20PM
$1931.6

921 M
319951

LREY. ]
319667
1967
9:50 PM

1000 PM
20018
2002
102
20187
201.9
10:49 P
£2,0081
2008
10:07 PM
31,9793
1979
10:02 PM
$1.906.3
1906
10:13PM
22,0006
2001
10:07 PM
31,9761
1976
10:24P

1L00PM
51,954
1995
1134
52,0005
202.0
1123
51,9840
198.4
1142
31,9720
1972
1117 P
s2,001.7
2002
11:28 A
51,9714
1971
1142
$1,961.7
196.2
1134

(1
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l J smARt® Templates

1/29/2015

L e e

—, -
®| . » Network » » Current » s t Templates »
U N kor 10141 » C mARt Templat

Organize » Burn

i Favorites
Bl Desktop
““l Recent Places
& Downloads
%3 Dropbox
& OneDrive
. Current (1014,

= Libraries
@ Documents

& Music

[&5] Pictures
8 Videos
1% Computer
£ Local Disk (C)

a Data (D2)

e‘j MNetwork

' 37 items

New folder
Mame

'/ Building Envelope

. Instructions

. Shut off Equipment
1 2,2434.2 Recover Heat from Air Compressor for Space Heating
] 2,2434.2 Recover Heat from Air Compressor for Space Heating
1 2,2622 Replace Existing Chiller with High Efficiency Maodel
[ 2.2622 Replace Existing Chiller with High Efficiency Maodel
1 2.2628.2 Use Chiller instead of RTUs for Air Conditioning
E] 2.2628.2 Use Chillers Instead of RTUs for Air Conditioning
2] 2.4144 Install Variable Speed Drive on Chillers Motors
] 2.4144 Install Variable Speed Drive on Chillers Motors
i) 2.4231.2 Reduce Air Pressure in Maunfacturing
(2] 2.4231.2 Reduce Air Pressure in Maunfacturing
2] 2.4232.2 Use Blower Instead of Compressed Air on Podruction Lines
@J 2.4232.2 Use Blower Instead of Compressed Air on Production Lines
@ 2.4236.2 Reduce Air Leaks in Maunfacturing
] 2.4236.2 Reduce Air Leaks in Maunfacturing
1 2,6218.2 Ghost Power
] 2,6218.2 Ghost Power
1 2,7132.3 Reduce Motion Sensor Time
] 2.7132.3 Reduce Motion Sensor Time
] 2.7135.3 Install Motion Sensors
] 2.7135.3 Install Motion Sensors
8 2.7143 Replace Lighting with LED Fixtures
] 2.7143 Replace Lighting with LED Fixtures
] 2.7221.3 Increase Thermostat Settings During Non-Production Hours
(] 27221 3 Increase Thermostat Settings during Non-production time
(7 2.7425.3 Paint Roof From Non-White to White Reflective
@J 2.7425.3 Paint Roof From Mon-White to White Reflective
@ 2.7444.3 Prevent Cooling Leak from doors and building envelope
] 2.7444.3 Prevent Cocling Leak from doors and building envelope
] 2,7447.3 Prevent Cocling Leak from Dock Doers
] 2.7447.3 Prevent Cooling Leak from Dock Doors

Offline status: Online
Offline availability: Mot available

Date modified

5/22/2014 3:18 PM
1/26/2015 5:18 PM
5/13/2014 11:06 AM
9/9/2014 6:39 PM
10/24/2014 9:20 AM
4/8/2014 3:11 PM
10/21/2014 3:34 PM
10/2/2014 4:52 PM
1/12/2015 2:32 PM
4/11/2014 12:47 PM
4/11/2014 12:39 PM
1/26/2015 6:36 PM
1/26/2015 6:38 PM
1/27/2015 3:09 PM
1/20/2015 4:54 PM
11/12/201410:43 ..
1/26/2015 5:09 PM
10/13/2014 10:53 ...
10/24/2014 9:17 AM
10/6/2014 12:03 PM
11/14/2014 10:35 ...
11/21/2014 3:39 PM
11/21/2014 3:23 PM
471772014 12:15 PM
4/17/2014 12:15 PM
1/23/2015 313 PM
1/23/2015 313 PM
10/15/2014 9:10 AM
1/14/2015 3:27 PM
10/15/201411:44 ...
10/15/2014 10:10 ...
8/21/2014 2:37 PM
10/24/2014 10:33 ...

Type

File folder

File folder

File folder
Microsoft Word D...
Microsoft Excel W...
Microsoft Word D
Microsoft Excel W...
Microsoft Word D...
Microsoft Excel W...
Microsoft Word D...

Microsoft Excel
Microsoft Word D...
Microsoft Excel W...
Microsoft Excel W...
Microsoft Word D...
Microsoft Word D...
Microsoft Excel W...
Microsoft Word D...
Microsoft Excel W...
Microsoft Word D...
Microsoft Excel
Microsoft Word D...
Microsoft Excel W...
Microsoft Word D...
Microsoft Excel W,

Microsoft Excel
Microsoft Word D...
Microsoft Word D...
Microsoft Excel W...
Microsoft Word 9...
Microsoft Excel
Microsoft Word D...

Microsoft Excel W...

Size

156 KB
17 KB
64 KB
13 KB

125 KB
19 KB

151 KB
13KB
58 KB
20KB
23KB
85KB
96 KB
20 KB
94 KB
19 KB

2443 KB
18 KB

728 KB
16 KB
T KB
13KB
19 KB
67 KB

625 KB
17 KB

888 KB
18 KB

1,007 KB
20 KB

mn
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l J smARt® Templates

Home Insert Page Layout References Mailings Review  View Developer EndNote Acrobat Design Insert Page Layout Formulas Data Review  View Developer DYMO Label Acrobat Team

" R

General

=lnsert =

[} Conditional Formatting =

il el = = 5
e o] A - | @ 4 ? Calibri v -lAK =
= Ad A | 20 9 asBeceDe AmBLCDE AQBHC . oo B ~ | $ - % o 5 FormatasTable - % Delete - | @]+ ﬁ Lﬁ
T g jHUE Uemkilon | e = - @ || TN tNospec. Hedngs [ Cnae| o, | B g | BT U Bt (DA H g Sosyes [ rormst = 2+ Fiter+ soeet-
Clipboard Font - Patanaph . Styles 2| Edtting Clipboard 1= Fant % Alignment G| Mumber Styles Cells Editing
TS S T W I T A T T Number_of _Hours = JFx | =IF(Hours=1,"one",IF(Hours=2,"two",IF(Hours=3,"three", IF(Hours=4, "four",IF{Hours=5,"five" IF(Hours=6, A
' ’ ' "six",IF(Hours=7,"seven",IF(Hours=8,"eight",IF(Hours=3, "nine",IF(Hours=10, "ten",IF(Hours=11,"eleven", i
|| IF(Hours=12,"twelve", IF(Hours=13,"thirteen" IF(Hours=14,"fourteen”, IF (Hours=15, "fifteen” IF{Hours=16, =
L "sixteen",IF(Hours=17,"seventeen”,IF(Hours=18,"eighteen",IF{Hours=19,"nineteen",IF(Hours=20, -
Assessment Recommendation # 2: T B T R S SN L ME—
- - ars - 1 | Increase Thermostat Settings During Non-Operating Hours
Increase Thermostat Settings at Facility During . e
Non-Operating Hours E
Ly 4 Energy Savings: 281,099 kWh
5 Energy Cost Savings: 14,336 $/yr
Opportunity 6 Total Cost Savings: 14,336 Sfyr #1. Cost.
= =il Labor Cost: $120 $/yr #2- Total Annusl Savings
i The temperafure in the air-conditioned portions of the plantis currently set at 72° F. The ideal temperature during 8 Implementation Cost: 3120 8 #3_ Annual Payback
non-operating hours should be 76° F. [ 5 | simple Payback: 0.10 months M Factor. x
2 . 10 #5- Total Payback (in months)...._.__........_ -
= Recommended Action 1l
Set thermostat temperatures to 76° F for all of the cooled portions of the plant during non-operating hours. =
i 12
-|  Summary of Estimated Savings and Implementation Cost |l 12
. ] 15 variable  value  unit Input cells are not shaded.
e Assessment RecommendationCode=2.7221.3 16| Current Thermostat Settings: 72 °F
N e Estimated Total Cost Savings = 14,336 17 Avg. Temperature of City: 76 °F
e Estimated Energy Savings = 281,099 kWh 18 Temperature Difference: a°F
e Estimated Imp]amamarion Cost = 8120 19 Recommended Thermostat: 76 °F =
. Simple Payback = 0.10 months 20 Adjusted Temp. Difference: 0°F
- : 21 Energy Savings Percentage 100%
|mp|ementation Cost: 22 Cooling Load: 10,812 kWh/wk
R 23 Operating Weeks: 52 wk/yr Note: Remember to update links in graphic.
i The cost associated with monitoring thermostats and reducing the thermostat temperature is $120 in labor. 24 Total Cooling Load: 562,198 kwh/yr
- . . 25 Energy Consumption Savin, 562,198
Antlclpated Sa\rlngs. 26 Coefficient of Performan: 2
_ By adjusting the thermostat temperature settings, the company will realize 14,336/yr in energy cost savings. ;; Annual Energy Sa“:” 28;’3592 ;fwkc\{:'
a3 .|
29 | Dollar Annual Energy Savin, $14,336 S/yr
Detailed Analysis 30 Total Annual Savings: $14,336 $/yr
= 3L Hours: 3 hrs
BACKGROUND: 32 Number of Hours: three hrs
. . . . . 33| LaborImplementation Cost: $120
It was observed through our datalogging sessionthatthe temperature in the air-conditioned spaces for the plant was 31| Total Implamentstion Cost: $120
"\ 72°F.Itis recommended that the plant increase the air temperature. The total cooling load is based on our data <
logging. It is a combination of air handlers, chillers, and compressors. These cooling units are the focus for savings. =
37 L
N £
ANTICIPATED SAVINGS: 39 =
1 [ i | 4 4 » M| Sheetl . Sheet2 ~‘Sheets ~¥J [« i ] 20|
Page:lof3 | Words:526/526 | <% | 3 | Ready | &3 | ‘Iﬁl M 100 (=——(+)
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Electrical Safety

Source: http://orbittechnologiesinc.com/wp-content/uploads/2013/08/Arc_Flash.jpg
1/29/2015 University of Miami 35



J Safety Statistics

 Average of 30,000 electrical contact
Injuries annual in US

e Electrocutions (deaths) account for
about 10% of construction-related deaths

e >50% of these occurred on less than 600
V

« 4t Jeading cause of industrial death

e /.5 watts @ 120V Is more than enough to
Kill.

https://www.ecmag.com/?fa=article|D=7552
http://www.osha.gov/Publications/3075.html
1/29/2015 University of Miami 36



Reaction of Human Body
to Electric Current

Effect of Current | Probable Effect on Human Body
(Milliamperes)

1 mA Perception level. Slight tingling sensation. Still dangerous under
certain conditions.

5 mA Slight shock felt; not painful but disturbing. Average individual can
let go. However, strong involuntary reactions to shocks in this
range may lead to injuries.

6-16 mA Painful shock, begin to lose muscular control. Commonly referred
to as the freezing current or "let-go" range.

17-99 mA Extreme pain, respiratory arrest, severe muscular contractions.
Individual cannot let go. Death is possible.

100-2,000 mA Ventricular fibrillation (uneven, uncoordinated pumping of the
heart.) Muscular contraction and nerve damage begins to occur.
Death is likely.

>2,000 mA Cardiac arrest, internal organ damage, and severe burns. Death
is probable.

Source: https://www.osha.gov/SLTC/etools/construction/electrical_incidents/eleccurrent.html

1/29/2015 University of Miami 37



J University of Miami Policy

Energized greater than 120 Volts
— Al NFPA 70E Hazard/Risk Category 2* gear
Energized up to 120 Volts
— Insulated gloves
— Safety glasses
De-energized enclosures
— Must test power wearing appropriate safety gear
— After confirmation of no power, minimum of safety glasses
ONLY IF the disconnect switch/fuse is WITHIN SIGHT or LOCKED OUT

Energized greater than 240 V
— Must first qualify on (10) 208, or 240 V Installations
energized and receive appropriate training
Never wear

— Synthetic clothing (including undergarments)
— Open-toed shoes
— Jewelry/loose clothing

Always wear safety glasses

1/29/2015 University of Miami
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NFPA 70E

Table 130.7(C)(10) Protective Clothing and Personal Protective Equipment
(PPE) Hazard/Risk Category 2*

FR Clothing Minimum Arc Arc-rated long-sleeve shirt
Rating of 8 Arc-rated pants
Arc-rated coverall (instead of
pants and shirt)

Arc-rated arc flash suit hood
(or face shield system with
arc-rated balaclava)
Arc-rated jacket, parka, or
rainwear (As needed)

FR Protective Equipment  Hard hat

o Safety glasses or safety
goggles
Hearing protection (ear canal
inserts)
Leather gloves
Leather work shoes

1/29/2015 University of Miami 39



 Face shield system
 Balaclava

 Arc Flash Jacket
 Flame-resistant shirt

 Rubber Insulating
Gloves

« Leather Protective
Gloves

 Leather Working
Boots

 Flame-resistant
pants

1/29/2015 University of Miami 40



J Safe Work Practices

BEFORE opening an electrical enclosure, know
how to shut down equipment in an emergency

Resist “hurry-up” pressure

Never try to attempt something you are not
comfortable with

Use properly electrically insulated tools

De-energize equipment before installing or
removing loggers or performing work (whenever
possible)

Use a voltage tester to verify presence of voltage

Remain in visual and audible contact with the
workers performing the work unless safety Iis not
compromised by doing so

1/29/2015 University of Miami 41
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Questions

1/29/2015

University of Miami
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Contact

Dr. Shihab Asfour
Professor & Associate Dean of Engineering

Director, Industrial Assessment Center

University of Miami
Department of Industrial Engineering
1251 Memorial Drive
268 McArthur Engineering Building
Coral Gables, FL 33146 USA

Phone : (305) 284-2367

Fax : (305) 284-4040
E-mail :sasfour@miami.edu

1/29/2015 University of Miami
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LinkedIn IAC Group

10 | Advanced Manufacturing Office eere.energy.gov

Established in year 2008

Professional networking site for IAC
students and alumni

520+ members

News items, professional profiles,
discussions

Want to utilize more heavily for
ongoing collaboration

DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy
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www.|ACForum.org

U.S. DEPARTMENT OF

Energy Efficiency &
Renewable Energy

ENERGY

IAC Forum Home Page %

“— C f

o _— . i

wiww.iaclorum.o rg

IAC FORUM

A Website for Students and Alumni of
DOE’s Indusirial Assessment Center

Registry Exchange » Careers = Resources »  Contacts -

— i)

% OAK RIDGE
Matkonal Laboranory
About Sie Map Login Search

Sponsor; USDOE Advanced Manufacturing Office

Student Research Awards
and 2013 Center of

Linkedin

owirr 500 members

aEebsite pfihe Mpnth

The IAC Forum manages a Linkedin Group w

B

BOISE ETATE
ENIVERSITY

Excellence Announced

Maws

¥ Energy Department Announces 35 Million for
Residential Building Energy Efficlency Research
and University-Industry Partnerships

¢ ACEEE Summer Study on Energy Efficiency in
ndustry August 4-6, 2015
b JETC June 2-3, 2015 in New Orleans

More news. .

2000 3

Padicpatng [l Cs
Metrics page..

S

11 | Advanced Manufacturing Office eere.energy.gov



Student Registry and EXit Interviews ENERGY | e =ieney &

Renewable Energy

» Lead Student Responsibilities
* Ensure all students complete registry entry
* Ensure all students complete exit interview
* Ensure that lead/active/inactive status is current

; ; [ . >~ Tetiemes | [ [ e
» Exit Interviews /B ronmveneree < XL S _ e |
€« = C f [ wwwiacforum.org:8080/iac/indexjsp e =

 |dentify new lead — T
students 5L IAC FORUM Aot Ste e o oo

A Website for Students and Alumni of
DOE's Industrial Assessment Center

L U pd ate CO ntact Ristry Exchange ~ Careers ~ Resources - Contacts ~ Sponsor: USDOE Advanced Manufacturing Office
information for alumni ST .
o Captu re alumnl S | New students must create

a registry record; alumni

career data are asked to maintain the
registry information
Registry =

inkedin | | News | | Metrics
he IAC Forum manages a LinkedIin Group » Energy Department Announces §5 Million s00
with over 500 members. for Residential Building Energy Efficiency 50
Research and University-Industry \/’/\
. Partnerships a9
‘ IAC Website of the Month » ACEEE Summer Study on Energy Efficiency 1= —_—
in Industry August 4-6, 2015 Piiee zame zoms 2012 2014

» IETC June 2-5, 2015 in New Orleans

srticipatin,
More news... Metrics page..

http://www.iacforum.org/
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Student Certificates ENERGY | Enerey Effciency &

Renewable Energy

* On-line requests are processed through the B2 Certificate of Participation
certificates link on www.iacforum.org - e
il At Cniing %ﬂ?ﬂﬁ
e Students and alumni must be in the IAC For e completon ofmcpremaris mondiied by he
registry to receive certificates = SEOUmaeR St oy s

Industrial Assessment Center Program at

' ' Texas A & M University
» Deadlines occur 3 times per year: e nivers

R — -

— October 1, March 1, and July 1 =
» Certificate process

— Student initiates request online,

— Director/AD receives email notification with link
— He/she completes the request online

— Certificates arrive

e Certificates are mailed to the Directors within
30 days of deadline

13 | Advanced Manufacturing Office eere.energy.gov



Looking ahead...February Energy Eficiency &

Renewable Energy

e Topic: Effectively Preparing for an Assessment

 Who: University of Dayton IAC

UNIVERSITY o

14 | Advanced Manufacturing Office eere.energy.gov



Than k YOU | Eﬁ‘E“‘REEFY Energy Efficiency &

Renewable Energy

Thomas Wenning, PE

IAC Student Activities Coordinator
Oak Ridge National Laboratory
865-946-1504, wenningtj@ornl.gov

15 | Advanced Manufacturing Office eere.energy.gov



