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Preface
The Syracuse University Industrial Assessment Center (IAC) performed the worilbeescr
in this report. The | AC is funded by the Un

Manufacturing Office, with Rutgers (the State University of New Jersey), serving as program
administration.

The objectives of the IAC are to identify and evaluatkeced opportunities for energy
conservation, productivity improvement, and waste minimization. The recommendations developed
are the result of analyses performed on clgmiplied data and through a site visit, and are therefore
restricted in detail du¢o limitations on available time at the site. When energy conservation or
waste minimization opportunities involving engineering design and capital investment are found to
be the recommended course of action, it is advisable to engage the services nsuléingo
engineering firm or other experts to do the detailed engineering work involved.

Disclaimer

The contents of this report are offered as guidance only. Syracuse University, Rutgers (the
State University of New Jersey), and all technical sourcesemed in this report do not (a) make
any warranty or representation, expressed or implied, with respect to accuracy, completeness, or
usefulness of the information contained in this report, or that the use of any information, apparatus,
method, or procesdisclosed in this report may not infringe on privately owned rights; (b) assume
any liabilities with respect to the use of, or for damages resulting from the use of, any information,
apparatus, method, or process disclosed in this report. This repsrhaoioeeflect official views or
policies of the abowenentioned institutions. Mention of trade names or commercial products does
not constitute endorsement or recommendation of use.
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Executive Summary
The followingis a full summary of the report. Also contained in the report are assessment
recommendations, additional considerations, utility billing information, best practices, and an
implementation survey.

Resource Consumption

. Annual Annual Usage
Utility ,
Cost Billed MMBtu

Electric Usage $2,370,757 56,064,161 kWh 191,347
Electric Demand $664,089 169,892 kW N/A
Electric Reactive $6,070 7,782,360 RkVa N/A
Other Electric Charges ($29,390) N/A N/A
Natural Gas $100,620 140,316 Therms 14,032
Water and Sewer $43,016 12,560,800 Gallons  N/A
Trash $62,977 N/A N/A

Total $3,218,139 N/A 205,379

Thevalues used for electricitpatural gasand argonvere taken from utility bills spanning
from January2014 to Deeember2014. Water, sewer, and trash values vg&ren in the pre
assessment survey.

Syracuse University IAC
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Executive Summary of Recommendations

Assessment Total Capital Other  Simple
Recommendations Annual Resource Savings Annual P P
. Costs Costs Payback
(AR) Savings
Reduce Compressel
Air System Line Electricity: 137,819 kWh $5,788 None None Immediate
Pressure
Reduce Lighting Electricity: 28,641 kWh _
Levels Demand: 551 KW $1,418 None None Immediate
Eliminate Use of Electricity: 8,100 kWh
Electric Space _ $516 None None Immedate
Heaters Demand: 45 kW
Implement a Regula
Leak Maintenance Electricity: 251,28 kWh $10,554 $500 $2,585 0.3 years
Program
Install Occupancy
Sensors in Clean Electricity: 9,579 kWh $402 $102 $56 0.4 years
Room Hallway
Duct Outside Air to o
Compressors Electricity: 112643 kWh $4,731 $1,034 $1,940 0.6 years
Electricity: 18,396 kWh
Install Energy Demand: 25 KW
Efficient Exit Sign $3,064 $1,800 $348 0.7 years
Bulbs Labor Hours: 55 h
Avoided Cost:  $660
Insulate Pipes Natural Gas: 16.6 MNMBtu  $119 $95 $27 1.0years
Install Occupancy
Sensors on Vending  Electricity: 8,850 kWh $372 $670 $134 2.2 years
Machines
Replace CRT Electricity: 5,431 kWh
Computer Monitors _ $257 $1,000 $70 4.2 years
with LCD Demand: 7.44 kW
Electricity: 580,747 kWh
Demand: 132.74 kW
Totals Labor Hours: 55 h $27221 $5,201 $5,160 N/A
Avoided Cost:  $660
Natural Gas: 16.6 MMBtu

Syracuse University IAC
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Recommendation Explanations

Below is a brief explanation of eacekcommendation with respect to how energy will be

saved. More information on each recommendation is included in the Assessment Recommendations
section of this report.

1.

Reduce Compressed Air System Line Pressure
Having the compressors operate at a highar tbquired pressure results in increased energy
consumption. Reducing this line pressure will lower the energy used by each compressor.

Reduce Lighting Levels
Several areas throughout the facility currently have more lighting than is necessary for the
taks performed. Ddamping some of these fixtures will result in electricity savings.

Eliminate Use of Electric Space Heaters

Personal electric space heaters are commonly found in office areas during winter months.
Although small, these units consume atredy large amount of energy. Removal of these
space heaters often results in significant energy and cost savings.

Implement a Regular Leak Maintenance Program

When compressor air lines contain leaks, the compressors have to work harder to maintain
the required line pressure, resulting in an increase in energy consumption. Repairing these
leaks will reduce the operatingsts of the compressor system.

Install Occupancy Sensors in Clean Room Hallway

Turning off lights when they are not needed can reduegggrtosts. Occupancy sensors

ensure that lights are turned off when they are not needed and automatically turn on when the
hallway is occupied.

Duct Outside Air to Compressor

Compressors take the ambient air and compress it for facility use. Typi@tytide air is

colder than the intake air of the compressors. This outside air is denser and therefore easier to
compress, resulting in energy savings.

Install Energy Efficient Exit Sign Bulbs

LED light bulbs require significantly less energy and lasg&r than fluorescent and
incandescent bulbs. By switching out the current exit sign bulbs for LED ones, the company
will save energy as well as labor hours associated with replacing burnt out bulbs.

Insulate Pipes
Un-insulated steam piping results in h&wss to the surrounding environment. Insulating

pipes will prevent the steam from losing energy and thus will result in fuel savings required
to keep the steam at the needed temperature and energy level.

Install Occupancy Sensors on Vending Machines

Snak and beverage (excluding dairy) vending machines run 24 hours per day, 7 days per
week regardless if anyone is around to use them. Installing occupancy sensors on the
machines will idle them when not in use but will automatically cycle the compredseeo
beverages cool.

Syracuse University IAC
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10.Replace CRT Computer Monitors with LCD
Older CRT monitors demand more electricity than equivalent LCD flat screen monitors. By
switching out the CRTs for LCDs, the company will save money every month on their
electricity bill.

Syracuse University IAC
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Annual Utility Summary
The following values are averaged from individual annual utility charges provided. All
graphs and corresponding data have been included in electronic format on a C2gadkathis

report.
Utility Summary

. Annual Cost
Utility Cost Annual Usage MMBtu Average Cost per
MMBtu
Electric Usage $2,370,757 56,064,161 kWh 191,347 $0.042 $/kWh $12.39
Electric Demand $664,089 169,892 kW N/A $3.91 $/kw N/A
Electric Reactive $6,070 7,782,360 RkVA N/A  $0.001 $/RkVA N/A
Other Electric Charges -$29,390 N/A N/A N/A N/A
Natural Gas $100,620 140,316 Therms 14,032 $0.72 $/Therm $7.17
Water and Sewer $43,016 12,560,800 Gallons N/A  $0.003 $/Gallon N/A
Trash $62,977 N/A N/A N/A N/A
Total $3,218,139 N/A 205,379 N/A N/A

Thevalues used for electricitpatural gasand argonvere taken from utility data recorded
from January2014 throughDecembe®014. Note that the average cost values presented in the above
table were calculated [dividing the total cost by the total usage. This cost data is represented in the

pie chart below.

Electric Reactive
0.2%

Natural Gas
3.1%

1.9% Water and Sewer
1.3%
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Assessment Recommendations

The following recommendations are arranged in order of
shortest simple paybk to longest simple payback.

Syracuse University IAC
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Assessment Recommendation ¥
Reduce Compressed Air System Line Pressure

Assessment Recommendation Summary

ARC# Annual Resource Savings To;a;\ﬁ‘r?g;al Capital Cosi Other st | Simple Paybacl
2.4231.2 Electricity: 137,819%Wh $5,788 None None Immediate

Current Practice
It was observed during the site visit t
higher pressure than the facility requires. The primarydere this was observed was in the South
Plant. The following table provides important information for each of the compressor units that w
identified as operating at a pressure well above the required for the facility.

Current  Proposed

. Load - Operating Operating A””“?"
Location = Compressol Horsepower Efficiency Operating
Factor Pressure Pressure
) : Hours!
(psi) (psi)

South Plant  W1988 200 0.77 0.85 145 95 2,667
South Plant  W2237 40 0.91 0.85 148 95 2,667
South Plant  W2238 40 0.88 0.85 154 95 2,667

The current annual energy usa@®J{) associated with this practice can be determined b
using the following equation. A sample calculation is done ui@g@00hp compressor listed in the
table above as an example.

EU, :% SLF €y HRS
Where,
HP = Compressor horsepower 200hp
h = Efficiency of compressor motor 0.85
LF = Load facto? 0.77
Cikw,hp = Conversion constant 0.7459%
HRS = Annual operating houfs 2,667h
Substituting,

1 Estimated basedahe PreAssessment Survey, compressors operatels&p8000 hours per year

2 Estimated by IAC personnel

8 Calculated by IAC personnel

4 Estimated based on the Pkesessment Survey, compressors operatelégpd000 hours per year
Syracuse University IAC

17




SU Sample

EU, = 280Q'[’xo.77><o.74591<h—vg x 2,667 |

EU, © 360417 KWh

Recommended Action

It is recommended that the line pressure be reduced to the lowest pressure allowable for the
plant. The following figure shows graphically the relationship between percentage brake horsepower
(BHP) reduction and disclnge pressure. The line pressure should be lowered gradually in order to
prevent any unforeseeable problems that may result due to inadequate pressure. The best
performance will be achieved if leaks are fixed and maintained in the compressed air lirmgylAlth
reducing to the lowest possible pressure is recommended, any reduction in pressure will result in
savings. Tables in the next section show a breakdown of various amounts of reduction and the
associated savings.

BHP reduction per Discharge Pressure dro|
30

25

20

15

10

5

Approximate Decrease in BHP (%

0

130 120 110 100 90 80 70 60 50

Discharge Pressure (PSIC

The proposed annual energy usaged) can be determined by using the following equation.
The following calculation corresponds to the last row in the summary table, where the line pressure
is lowered t095 psi. A sample calculation is done usitig 200 hp compressor listed in the table
above.

EUD:HTlP LF 1 9 G2, HR

Where,
HP = Compressor horsepower 200hp
h = Efficiency of compressor motor 0.85
LF = Load factor 0.77
S = Power reduction 0.125

5 Based on a 2.5% powedecrease for every 5 psi reduction.
Syracuse University IAC
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Ckw,hp = Conversion constant 0.7459%
HRS = Annual operating hours 2,667h
Substituting,
EU, = zgzgpxo.WX(l-O.ZE) x0.7458Y 2,667

EU, © 270,31%Wh

Anticipated Savings
The annual energy usage savingdJf associated with this recommendation can be
determined by finding the difference between the curesrergy usageEU:) and the proposed
energy usageEUp). Again, a sample calculation is done usihg 200 hp compressor listed in the
table above as an example.

AUS= EU, -EU,
Therefore,

AUS =360,417 kWh 270,313 k\

AUS° 90,104 kWh

The following tables showthe breakdown for the percentage of power saved per unit
reduction in pressure. They also calculate the total annual savings based on and average electricity
cost of 0.04Z/wn.

For Compressor W1982Q0 hp),

. Annual Total
Reduced Line Est. Power Usage
) i Annual
Pressure Reduction  Savings Savings
(kwWh)

135 5% 18,021 $757
125 10% 36,042 $1,514
115 15% 54,063 $2,271
105 20% 72,083 $3,027
95 25% 90,104 $3,784

Syracuse University IAC
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For Compressor W2237 (40 hp),

. Annual Total
Redwced Line  Est. POWGI’ Usqge Annual
Pressure Reduction  Savings Savings
(kWh)
135 7% 5,963 $250
125 12% 10,223 $429
115 17% 14,482 $608
105 22% 18,742 $787
95 27% 23,001 $966
For Compressor W2238 (40 hp),
. Annual Total
Reduced Line Est. Power Usage
) i Annual
Pressure Reduction  Savings Savings
(kWh)
135 10% 8,238 $346
125 15% 12,357 $519
115 20% 16,476 $692
105 25% 20,595 $865
95 30% 24,714 $1,038

Reducing the compressed air line pressure to the recommended line pressure will agsult i
annual energy saving8ES of 137,819%Wh.

The estimated total annual savinJA§ associated with reducing the compressed air line
pressure to the recommended pressure is determined as follows.

TAS® $3,784+ $966 +%$1,0:

TAS® $5,788

Implementation Costs
There are no implementation costs associated with this recommendation. It is assumed that
maintenance personnel will perform the required action during normal plant hours. The simple
payback period is immediate.

Syracuse University IAC
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Assessment Recommendatiot 2
Reduce Lighting Levels

Assessment Recommendation Summary

ARC# Annual Resource Savings TotSa;\ﬁr?S:al Capital Cost | Other Cost|| Simple Payback
Electricity: 28,641 kWh .
2.7122.3 Demand: 55.1 KW $1,418 None None Immediate

Current Practice
It was dyserved dung the site visit that severarea wereover lit. The following table
summarizes the important data.

o . Type of Number  Bulbs Wattage Current
Building Location Fixture _ f per per Bulb Hours _of
Fixtures Fixture Operation
East Plant Tool Room T8 88 4 32 6,240
East Plant Supersac Duracel T5 3 4 54 6,240
East Plant Mezzanine T8 5 4 32 6,240
West Plant Tool Room T5 24 6 54 6,240

The current annual energy usag®J{) associated with this practice can be determined by the
following equation. A ample calculation is done usitige East Plant Tool Rooristed in the table
above as an example.

EU.=N N, W €,, AOH

C

Where,
Nre = Current number of fixturés 88 fixtures
Nec = Current number of bulbs per fixture 4 bubs
W = Average wattage per bulb 32 Yats
Cavw = Conversion constant 0.001 &
AOH = Annual operating houfs 6,240 h
Substituting,

6 Counted by IAC personnel.

7 Standard wattage far-8, 46fluorescent bulb.

8 Based on plant operating hours obtained from theapsessment survey.
Syracuse University IAC
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EU, =88 fixtures 4-pubs 3 32Wats 30 0N

fixture bulb

$,24C
EU,° 11.26 kW3 6,240 h

EU,_ °© 70,262 kWh
Notethat 11.26&kW represats the current monthly energy demabgy).

Recommended Action
Fixtures in these areas can belataped to reduce the lighting levelsis recommended that
one bulb from each of the T8 fixtures in the East Plant Tool Room, one bulb from each of the T5
fixtures in the Supersac Duracell area, one bulb from each fixture in the Mezzanine, and one bulb
from the West Plant Tool Room be removed to lower lighting levels. This will supply ample lighting
to this area. The following tables contain a comparisorthef net lumens for the current and
proposed fixtures. This is provided to prove the viability when removing bulbs will emit ample

lighting.
Initial Lumen Mean
Bulb Type Lumens per Maintenance Lumens per
Watt Factor Watt
T8 Fluorescent 90 X 0.9 = 81
T5 Fluorescent 82 X 0.9 = 74
Mean Net
. . Lumens Ballast Fixture Bulbs Watts Lumens
Location Fixture Type . per per
per Factor Efficiency Eixture Bulb per
Watt Fixture
Tool Current T8 Fluorescent 81 x 115 x 0.9 X 4 Xx 32 = 10,731
Room (E) Proposel T8 Fluorescent 81 x 1.15 x 0.9 x 3 X 32 = 8,048
Supersac Current  T5 Fluorescent 74 x 1.15 x 0.9 X 4 X 54 = 16,543
Duracell Proposed T5 Fluorescent 74 x 1.15 x 0.9 x 3 X 54 = 12,408
. Current T8 Fluorescent 81 x 115 x 0.9 X 4 x 32 = 10,731
Mezzanine
Proposed T8 Fluorescent 81 x 115 x 0.9 X 2 x 32 = 5365
Tool Current T5 Fluorescent 74 x 115 x 0.9 X 6 X 54 = 24,815
Room (W) Proposed T5 Fluorescent 74 x 1.15 x 0.9 X 5 X 54 = 20,679

Since the area of the room, mounting height of the fixtures, auofifixtures per location,
and the reflectance of the walls, ceiling, and floor remain constant for the current practice and
proposed action, the current and proposed lighting level is proportional to the current and proposed
net lumens per fixture. Thefore, the proposed lighting level can be calculated as shown in the
following table.

Syracuse University IAC
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Current Proposed Ne Current Net Proposed
Location Lighting Lumens Per Lumens Per Lighting
Level (ft-cd) Fixture Fixture Level (ft-cd)
Tool Room (E) 137 X 8,048 + 10,731 = 103
Supersac Duracell 100 X 12,408 + 16,543 = 75
Mezzanine 173 X 5,365 + 10,731 = 87
Tool Room (W) 105 X 20,679 + 24,815 = 88

Note that the proposed lighting levels is above #ftwhich is more than adequate lighting
level for normal manfacturing facilities and office$The Tool Room in the East Plant could be de
lamped further, but taking two bulbs from each fixture will leave the room with a lighting level of
only 69 footcandles. It was kept at one per fixture to keep the esticoatervative. The proposed
annual energy usagklp) associated with this recommendation can be determined by the following
equation. The sample calculation is shown for the East Plant Tool Room.

EU, =N 3N, W &,, A&OH

p

Where,
Ni = Proposed numbef fixtures 88 fixtures
Nop = Proposed number of bulbs per fixture 3-pulbs
W = Average wattage per bulb 32 Watts
Cavw = Conversion constant 0.001 &
AOH = Annual operating hours 6,240 h
Substituting,

EU, =88 fixtures® 3tubs 3 3p4ats 30,004  §,240

fixture

EU,° 8.45 kW 36,240 h

EU, © 52,728 kWh

Notethat 8.45kW represents the proposed monthly energy demabg) (

The following table summarizes the current and proposed energy usage and demand for all four
spaces.

9 Based on the Abridged IES Recommended lllumination Levels
Syracuse University IAC
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Proposed Proposed

Location Current Energy  Current Energy Energy Energy

Demand (kW) Usage (kwh) Demand (kW) Usage (KWh)
Tool Room (E) 11.26 70,262 8.45 52,728
Supersac Durcael 0.65 4,056 0.49 3,058
Mezzanine 0.64 3,994 0.32 1,997
Tool Room (W) 7.78 48,547 6.48 40,435
Total 20.33 126,859 15.74 98,218

Anticipated Savings
The annual usage savingsU§ associated with this recommendation can be determined by
finding the difference between the current energy udage) @nd the proposed energy usagey).
A sample calculation is done ugirthe East Plant Tool Roontisted in the table above as an
example.

AUS= EY -EU,

Therefore,

AUS =70,262 kWh 52,728 k\

AUS® 17,534 kWh

Likewise, monthly energy demand savinQAdXS) associated with this recommendation can
be determined by finding the diffence between the current energy demé&md)(and the proposed
energy demandEDp). Again, sample calculation is done usithg old storage roontisted in the
table above as an example.

MDS=ED, - ED,

Therefore,

MDS =11.26 kW -8.45k\

MDS° 2.81kW

The following table summarizes the annual usage saving (AUS) and monthly energy demand
savings (MDS).

Syracuse University IAC
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Annual Energy Monthly Energy

Location Usage Savings Demand Savings
(kwh) (KW)
Tool Room (E) 17,534 2.81
Supersac Durcael 998 0.16
Mezzanine 1,997 0.32
Tool Room (W) 8,112 1.30
Total 28,641 4.59

De-Lamping the over lit areas results in an annual usage sawily ¢f 28,641 kWh and a
Monthly Energy Demand Savings (MDS) if 4.59 kW.

Given an average demandst of 3.9%/w, and an average electricitpst of 0.04Z/wn, the

estimated total energy cost savind€8 associated with this recommendation is determined as
follows.

TES 45958 x 1252 x 3.08) { 28,644 x 0.04%;)

ear

TES® ( 55.4% x 3.98,) +$1,203
TES® $215+ $1,203

TES® $1,418
Note that 55.1 kW represents the proposed yearly energy demand savings.

Implementation Costs
It is assumed that plant personnel will change the bulbs during regular operating hours.

Therefore, there are no implementation costs associated with this recommendation. The simple
payback period is immediate.

Syracuse University IAC
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Assesment Recommendation 3
Eliminate Use of Electric Space Heaters

Assessment Recommendation Summary

Total Annual Capital Other

Savings Cost Cost Simple Paybach

ARC# Annual Resource Savings

Electricity: 8,100kWh

Demand: 45kW $516 None None Immediate

2.4322.2

Current Practice
During the site visit, it was observed titatlectric space heaters are used within the facility.
The heater consumes approximately 1.5 kW. It is estimated that these heaters operate approxi
9 hours peday,5 days per week, during the heating moniths.

Recommended Action
It is recommended that the company eliminate the use of personal space heaters.

Anticipated Savings
The estimated annual energy savingd€® for this recommendation is given byet
following equation.

AES = NxW x HRS

Where,
N = Number of heatet$ 6 heaters
w = Wattage of each heatér 1.5 W
HRS = Hours of operation 900h
Substituting,

AES= 6 heaters 13%. 390C

ter

AES°® 9 kW3 900 h

AES° 8,100 kWh

Pleaseote that 9 kW represents the monthly demand.

10 Esimating that office personnel turn the space heaters on during the work day from November to March (approx.
weeks)
11 Provided by plant personnel
2 Estimated by IAC personnel by means of vendor information
Syracuse University IAC
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Given an average demand cosBd1%w, and an average electricity cost0o042%iwn the
estimated total annual savingsAQ§ are as follows.

month

TAS® ( 9K 25 months 33.9%) (+8,100 kWh 20.637
TAS® (45kwW3 3.9%,) +$340

TAS® $176+ $340

TAS® $516

Implementation Cost
Thereis no implementation cost associated with this recommendation. The simple payback
period is immediate.

Syracuse University IAC
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Assessment Recommendationd#
Implement a Regular Leak Maintenance Program

Assessment Recommendation Summary

. Total . :
ARCH# Annual Resource Savings Annual Capital Cost Other Cost| Simple Payback
3.7312.2 Electricity: 251,28 kWh $10,554 $500 $2,585 0.3years

Current Practice
During the site visit, plant personnel mentioned that there was no scheduled |
maintenance program in pkc For this reason, coupled with the plant operating continuously, th
were unable to quantify the number of leaks within the system. A summary of the compressor
the facility is provided in the table below.

Annual Hours

Location  Compressol Type Horsepower Efficiency of Operation?®
South Plant W1988 Rotary Screw 200 0.85 2,667
South Plant ~ W2237  Rotary Screw 40 0.85 2,667
South Plant ~ W2238  Rotary Screw 40 0.85 2,667
West Plant WO0001 Rotary Screw 75 0.85 2,000
West Plant WO0002 Raary Screw 75 0.85 2,000
West Plant W1566  Rotary Screw 125 0.85 2,000
West Plant W2407 Rotary Screw 150 0.85 2,000
East Plant W1341 Rotary Screw 75 0.85 2,667
East Plant w1877 Rotary Screw 200 0.85 2,667
East Plant w1972 Rotary Screw 200 0.85 2,667

The current annual energy consumptiC:) of the compressed air system can be found
using the following equation. The compre

calculations because it is one of the larger compressors that were repotiedpmeassessment
survey.

AEC, = HP3 Ckv;hp 3HRS

13 Estimated by IAC Personnel by dividing the@)Qotal leadlag hours provided in the passessment by the number
of compressors in each location.
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Where,
HP = Compressor horsepowér 200hp
Ckw,hp = Conversion factor 0.7459kh_VpV
HRS = Annual hours of compressor operatfion 2,667h
d = Compressor éitiency'® 0.85
Substituting,

200 hp 0.7458Y 3 2,667
¢ 0.85

AEC, ° 468,074 kWh

The table below summarizes the current annual energy consumption of each compressor.

Current Annual
Annual

Location Compressor Horsepower Efficiency OE'%rl?rténg Coﬁgl?rrr?p))/tion
(kWh)
South Plant W1988 200 0.85 2,667 468,074
South Plant W2237 40 0.85 2,667 93,615
South Plant W2238 40 0.85 2,667 93,615
West Plant W0001 75 0.85 2,000 131,629
West Plant w0002 75 0.85 2,000 131,629
West Plant W1566 125 0.85 2,000 219,382
West Plant w2407 150 0.85 2,000 263,259
East Plant w1341 75 0.85 2,667 175,528
East Plant w1877 200 0.85 2,667 468,074
East Plant W1972 200 0.85 2,667 468,074
Total 2,512,879

The total current annual energy consumpti®@EQ) of the compressed air sgst is
2,512879 kWh. It is important to note that only the large compressors included in the pre
assessment survey were used in this recommendation in order to keep it conservative.

Recommended Action
It is recommended that a leak maintenance programubén place in order to reduce the
number of leaks in the compressed air system. It is estimated that a compressed air system that does

14 Obtained from plant personnel
15 Obtained from Pré\ssessment Survey.
16 Estimated by IAC personnel.
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not have a | eak maintenance program can waste
Conversely,awellmi nt ai ned system can | eak | eds than 1f¢

Using a conservative estimate that 20 percent of the system air is wasted and assuming, with
proper maintenance, the loss can be reduced to 10 percent, the following equatientrshow
proposed annual energy consumptiai&G).

AEC, = AEG3(1-1)

Where,
AEC = Current compressed air energy consumption 2,512879kWh
L = Percentage of air savins 0.10
Substituting,

AEC, =2,512,879 kWh( * 0.}

AEC, © 2,261,591 kWh

Anticipated Savings
The annual energy savingaES associated with this recommendation is found by finding
the difference between the current and proposed energy consumptions of the compressed air system.

AES= AEC - AEC
AES= 2,512,879 kWh 2,261,591 k

AES= 251,288 kWh

Given an averagelectricity cost 0f0.042%wn, the estimated annual cost saving€g of
fixing the air leaks found in the compressed air system is given in the equation below.

ACS = 251,288 kWhx0.042-

ACS° $10,554

Recurring Implementation Cost
Implementation of this recommertda on i nvol ves fixing the air
maintenance staff. This may involve replacement of couplings or seals, or shutting off airflow during

17 Obtained frommproving Compressed Air System Parfance: a sourcebook for industpyoduced by the U.S. DOE
Office of Energy Efficiency and Renewable Energy.
18 Conservatively estimating 20 percent air waste can be reduced to 10 percent air waste, yielding a savings of 10
percent.
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lunch periods and repairing breaks in lines. The following table describes the estimated¢astnual
of a leak maintenance program.

- . . Total

Description Unit Cost Quantity Cost

Yearly miscellaneous parts 20 $/leak 5019 $500
Labor & Burden $25.85° $/hr 100%t hr $2,585
Total  $3,085

The net annual savingslAS is determined as lows.

TAS =$10,554 $3,08

TAS® $7,469

The simple payback period is the length of time it will require each year for the cost and
savings to balance out. The payback period shows a large estimate of the annual percentage of time
required for the saving® completely pay for the cost of implementation. This payback period is
calculated as follows.

. $3,085
Simple payback =————
Pie pay $10,554

Simple payback = 0.3 yee

Since implementation is a recurring annual cost, the beraitratio BCR) is calculated in
in addition to simple payback ped. The benefitost ratio represents the value of the maintenance
program and is a low estimate of the return on every dollar which goes into the maintenance
program.

m - $10,554
$3,085
BCR =3.4

19 Estimate of the numbef leaks repaired each year.
20 Obtained from plant personnel
21 Assuming that maintenance personnel will spend approximately two hours per week working on the compressed air
system
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Assessment Recommendatio#b
Install Occupancy Sensorsn Clean Room Hallway

Assessment Recommendation Summary
.| Total Annual | Capital Other Simple
ARC# Annual Resource Savings Savings Cost Cost Payback
2.7135.3 Electricity: 9,579kWh $402 $102 $56 0.4years

Current Practice
It was observed diurg the site visit that several areas in the facility have relatively lo
traffic but have lights that operate continuously. The table below summarizes the rooms and
important characteristics.

Number Bulbs Current

Building Location  Bulb Type of per Wattage Operating Traffic
. , per Bulb Level
Fixtures Fixture Hours
South Plant ClEANROOM —yip g 4g 2 32 6,240  Low
Hallway

The current annual energy usadelJ{) associated with this practice the clean room
hallwaycan be determined by the followinguetion.

EU.=N3n W G,, HRS

Where,
N = Number of fixtures 48 fixtures
n = Number of bulbs per fixture 2 -ubs
W = Wattage of each bulb 32
Cww = Conversion factor 0.001 %W
HRE = Current annual hours that the lights aré’on 6,240h
Substituting,

EU, =48 fixturesx 22ubs 3 328 x0.00&Y x6,240

fixture

EU,° 3.07 kW 26,240 h

EU_ ° 19,157 kWh

22 Based on annual production hours of the facility.
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Recommended Action

It is recommended that the plant put the lights that are in these areas on occupancy sensors to

reduce the amount of unnecessary operation. IAC personnel estimdt®tbapancy sensor should
sufficiently cover the areas.

The proposed annual energy usa@#)y) associated with this recommendation can be
determined by using the following equation.

EU,=N °n W G,, HRS

Where,
N = Number of bulbs 48 fixtures
n = Number of bulbs per fixture 2 pubbs
W = Wattage of ach bulb 32
Cww = Conversion factor 0.001kw
HRS = Proposed annual hours that the lights aré on 3,120h
Substituting,

EU, =48 fixturesx 242 3 324 x0.00%7 % 3,120

fixture

EU,° 3.07 kW2 3,120 h

EU, ° 9,579 kwh

Anticipated Savings
The annual emgy usage savingsAUS associated with this recommendation can be
determined by finding the differen@®tween the totaled current energy usdfé.)(and the totaled

proposed energy usadgely).

AUS=EU, - EUp
Therefore,

AUS =19,157 kWh 9,578 kV

AUS® 9,579 kWh

Given an average electricity cost @042 %iwn, the total annual saving§AS associated
with this recommendation is determined as follows.

23 Based on a multipdir of 0.5 for low traffic areas, and 0.75 for medium traffic areas, that was obtaine8rfesgy
Management Handbodky Wayne C. Turner, The Fairmont Press Inc., 2001.
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TAS= 9,579 kWh x0.042-

TAS® $402

Implementation Cost
Implementation of this recommendation involves puraigasand installing infrared
occupancy sensor lighting control in the areas described. Quotes from McKlasteat
http://www.mcmaster.comwere used to make all cost estimates, but are not necessarily
recommended fouse in implementation. Note that the McMasBanr Catalog Number is included
for easy reference. The following table describes an estimation of implementation costs assuming
that plant maintenance staff will perform all necessary installation.

McMaster Total

Descripton Carr Part Unit Cost Quantity Cost
Number

Infrared Occupancy Sensc 7704K34 51 %each 224 $102

Labor & Burden N/A 27.8%5 ¥y 2 hr $56

Total $158

The simple payback period is as determined as follows.

$158

Simple Payback —————
$402 per yeal

Simple PaybacR 0.4 years

241t is recommended that one sensor be placed on each end of the hallway
S Assumingtat the facilityos electrician wild.l be responsi bl e
Syracuse University IAC
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Assessment Recommendationo#
Duct Outside Air to Compressors

Assessment Recommendation Summary
. Total Annual]  Capital Other Simple
ARCH# Annual Resource Savings Savings Cost Cost Payback
2.4221.2| Eledricity: 112643 kWh $4,731 $1,034 $1,940 0.6 years

Current Practice
It was observed during the site visit that the plant has multiple air compressors that curre
draw air from the surrounding mechanical room. The following table details relewaupir&ssor
data that was taken at the time of the plant visit.

Intake Outdoor Annual
Location = Compressor Horsepower Temperature Temperature Factor Efficiency Operating

(°F) (°F) Hours?®
South Plant  W1988 200 72 48 0.77 0.85 2,667
South Plant  W2237 40 72 48 0.91 0.85 2,667
South Plah w2238 40 72 48 0.88 0.85 2,667
West Plant  WO0001 75 82 48 0.89 0.85 2,000
West Plant  W0002 75 82 48 0.36 0.85 2,000
West Plant  W1566 125 82 48 0.63 0.85 2,000
West Plant ~ W2407 150 82 48 0.90 0.85 2,000
East Plant w1341 75 85 48 1.00 0.85 2,667
EastPlant w1877 200 85 48 0.93 0.85 2,667
East Plant W1972 200 85 48 0.50 0.85 2,667

The current annual energy usag®J{) associated with this practice can be determined by th
foll owing equation. A sample calculation 1is

EUC=% 3LF €Ky, AOH

Where,
HP = Horsepower of the compressor 200hp
h = Efficiency of the compressor motor 0.85
LF = Load factor of compressor 0.77

26 Estimated by IAC Personnel by dividing the 8,000 total-legchours provided in the passessment by the number
of compressors in each location
27 Estimated by IAC Personnel
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CFwmp = Conversion factor 0.7459kh_Vg
AOH = Annual operating houf$ 2,667h
Substituting,
Eu, = 20018 77x0.7450% x2,667 |
0.85 P

EU, © 360,417 kWh

The following table shows the result of this calculation for all of the compressors.

Current Energy

Location Compressor Usage (kWh)
South Plant w1988 360,417
Souh Plant w2237 85,190
South Plant W2238 82,381
West Plant w0001 117,150
West Plant WO0002 47,387
West Plant W1566 138,211
West Plant W2407 236,933
East Plant W1341 175,528
East Plant w1877 435,309
East Plant W1972 234,037
Totals 1,912,543

Recommended Action
It is recommended that outside air be ducted directly into the intake of the compressor.
Outside air is, on average, cooler and denser than indoor air. Using outdoor air in compression can
reduce the energy requirements of the compressor.
The fractional reduction in compressor woWR resulting from the lower intake air
temperature can be determined by the following equation. Again, a sample calculation is done for
the AW19880 compressor.

_ -0
B T +460
Where,
Ti = Measuredeémperature of air at compressor inlet 72 F
To = Annual average outside air temperatiire 49F

28 Estimatedby IAC personnel by dividing the 8,000 total ldad hours provided in the passessment by the number
of compressors in each location
2% Based on the average yearly temperature in Syracuse, NY from www.usclimatedata.com
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Note that the constant 460 is a conversion factor from degrees Fahrenheit to an absolute
temperature in degrees Rankine.

Substituting,

R _T2°F- 49°F
72°F +460

WR° 0.04

The proposed annual energy usa@#®)f associated with this recommendation can be
determined by the following equation.

EU,=EU.3 (1 WR
Therefore,

EU, =360,417 kwh( 1- 0.0¢

EU, ° 346,000 kwh

The following table shows the result of this calcalatfor all of the compressors.

Proposed Energy

Location Compressor Usage (KWh)
South Plant W1988 346,000
South Plant W2237 81,782
South Plant W2238 79,086
West Plant WO0001 110,121
West Plant W0002 44,544
West Plant W1566 129,918
West Plant W2407 222,717
East Plant W1341 163,241
East Plant W1877 404,837
East Plant W1972 217,654

Totals 1,799,900

Anticipated Savings
The annual energy saving&K9 associated with this recommendation can be determined by
finding the difference between the pemt energy usag&(.) and the proposed energy usagely.

AES= EU - EU,
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Therefore,

AES =1,912,543 kWh 1,799,900 k'

AES° 112,643 kWh

Given an average electricity cost of 0.0%2vn, the estimated total annual savin@A9
associated with this recommendatican be determined as follows

TAS = 112,643 kWhx0.042-

TAS® $4,731

Note that this total annual savings is calculated for all of the compressors combined. The
table below shows savings for individual compressors.

Annual
. Energy Total
Location Compressor : Annual
Savings Savings ($)
(kWh)
South Plant w1988 14,417 606
South Plant w2237 3,408 143
South Plant w2238 3,295 138
West Plant WO0001 7,029 295
West Plant W0002 2,843 120
West Plant W1566 8,293 348
West Plant W2407 14,216 597
East Plant w1341 12,287 516
East Plant w1877 30,472 1,280
East Plant w1972 16,383 688
Totals 112,643 4,731

Implementation Cost
The following table describes an estimation of implementation costs based on vendor quotes,
assuming that plant maintenance staff willfpan all necessary installation.
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Description Unit Price Quantity Total
Air Duct, Hangers, Couplings 5 $Ift 300 ft $1,500
Air Duct 90° Elbow Fitting 12 $lea 20 $240
éiltrti[r?;ct Vent with Damper 20 $lea 10 $200
Internal Labor & Burden 25.8%6 $/h 40%0 h $1,034
Total Cost $2,974

The simple payback period can be determined as follows.

$2,974

Simple Payback
$4,731 per yea

Simple Payback 0.6 years

30 Estimating that it will take gpoximately four (4) hours per compressor for the machine maintenance personnel to
install
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Assessment Recommendation #
Install Energy Efficient Exit Sign Bulbs

Assesssment Recommendation Summary

Total Annual| Capital Other Simple

ARC# Annual Resource Saving Savings Cost Cost Payback

Electricity: 18,396 kWI
Demand 25.2kW
2.7143.3 Labor Hours 55 h $3,064 $1,800 $348 0.7years

Avoided Cost $660

Current Practice

It was observed during the site visit that there are approxima®alycandescent exit signs.
These exit signs contatwo incandescenbulbswith an estimated wattage rating 1% watts each.
Upgrading exit signs result in bo#nergy and mahour savings (due to the longer life of LED
bulbs). Also, there is an unquantifiable increase in safety since there is a significant decrease i
likelihood an exit sign would be unlit during an emergency.

The current annual energy usg@#Jc) associated with exit signs can be determined by the
following equation.

EU, = (Ni X xXW, )kaW,VVx HRS

Where,
Ni = Number ofincandescengxit sign fixtures! 75fixtures
ni = Number of bulbs pencandescergxit sign fixture 2 -pulbs
Wi = Wattage of eacincandescertulb 15 A
Cww = Conversion factor 0.001 X%
HRS = Annual hours of operatidh 8,760 h
Substituting,

EU, = (75 fixx24bex 15 ) x0.00 1L x 8,760
EU, ° 2.3kWx8,760 h

EU, © 20,148 kWh

Note that 2.3 kW represents the current monthly demiagd (

31 Observed by IAC personnel.
32 Estimated annual hours of operation based on 24 hours per day, 365 days per year.
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Recommended Action

It is recommended that 1.2 W light emitting diode (LED) bulbs be installed by retrofitting the
incandescertfixtures.

In addition to the energy savings associated wigialling more energy efficient exit sign
bulbs, there are also significant labor savings. LED bulbs have a life expectancy of 2% years,
compared tdess than a year for traditional incandescent biMzntenance staff should spend less
time changng exit sign bulbs and the company will incur less bulb replacement costs in the future.

The proposed annual energy usa@#)y) associated with this recommendation can be
determined by the following equation.

EUp = (NLED>< r]LEDXWLED)XC: kW,V\f( HRS

Where,
Niep = Number of exit sign fixture¥ 75fixtures
NEp = Number of LED bulbs per exit sign 2 -pulbs
Wiep = Wattage of each LED bulb 1.2 ;&
Cww = Conversion factor 0.001 &K
HRS = Annual hours of operatich 8,760 h
Substituting,

EU, = (75 fixx224bex1 2. ) x0.001L x 8,760}

bulb

EU,° 0.2kWx8,760 h

EU, ° 1,752 kWh

Note that 0.2 kW represents the proposed monthly denfd (

Anticipated Savings
The annual energy saving8K9 associated with this recommendation can be oheted by
finding the difference between the current energy udageg énd the proposed energy usagely.

AES =EU, -EU,

Therefore,
AES° 20,148 kWh-1,752 k\

AES° 18,396 kWh

33 Energy Management Handbool! ddition, Wayne CTurner, Page 384
34 Observed by IAC personnel.
35 Estimated annual hours of operation based on 24 hours per day, 365 days per year.
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Likewise, the monthly demand savings (MDS) associated with this recommendatidre c
determined by finding the difference between the current denag)dafd the proposed demand

(Dp).

MDS =D, - D,
Therefore,

MDS° 2.3kW -0.2 kV

MDS° 2.1kW

Given an average demand cosB8d&1%kw , and an average electricity cost0o®42%kwn, the
estimated total energy savingE of this recommendation is given by the following equation.

TES =( 2.3 x12monthsx3.9%,) (- 18,396 kWhx0.042)

onth

TES® ( 25.2kWx3.98) +$773

TES® $99+$773

TES® $872

In addition to the annual energy savings, there are also labor and capital savings. On average,
LED bulbs last pproximatelyl10times longer thamcandescenbulbs3® Theoretically, in the time
that it takes for one LED bulb to burn ofif,0incandescertbulbs will be replaced. Annualizing this
statement shows that approximatdlyt incandescenbulbs will be replaced every year per LED
bulb. Estimating the cost @ incandescertulb asl ¥ea, and assuming that it takes maintenance
personnel 5 minutes to change a light bulb, the annual total labor and capital salZG8sfér
replacing théulbs can be determined as follows.

Incan

TLCS :( 150incandescentx4.4x1 O&)

+ %50 incandescentx 4.4x g g%%] 8>< 27.88
c¢ -

TLCS® $6604 55 hx27.88)

TLCS® $660+%$1,532

TLCS® $2,192

36 Assuming that the life expectancyanf incandescent bulb is 2,000 hours
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Note that27.85%n labor and burden rate for an electrician who would be responsible for
changing bulbs was obtained from plant personnel.

The estimated total annual saving@\§ that will result from installing energy efficient LED
exit signs is determined by summing both the total energy saviif3 &nd the annual total labor
and capital savingg(C9S.

TAS=TES+TLCS
TAS® $872+%$2,19
TAS® $3064

Implementation Costs
The implementation costs ftris recommendation are listed in the table below. It is assumed
that the bulbs will be installed incrementally by the plant maintenance staff ascaliescent
bulbs burn out.

Description Unit Cost Quantity Total
LED Bulbs 12 $/ea 150 $1,800
Instdlation 27.85 $/h 125 h $348

Total $2,148

The simple payback period is determined as follows.

Simple Payback = $2,148
$3,064 per yea

Simple PaybacR 0.7 years
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Assessment Recommendatio#8
Insulate Pipes

Assessment Recommendation Summary
ARC# Annual Resource Savings Totsaallﬁrr:ggal Capital Cosi Other Cost Simple Paybacl
2.2131.2] Natural Gas16.6MMBtu $119 $96 $27 1.0years

Current Practice
The plant has a large number of pipes that are significantly hotter than the surrounding
temperature. Somef these pipeare uninsulated, resulting in unnecessary heat Id®Bgeand air
temperature, totgdipelength, diameter, and orientation are given in the following tble.

. o Diameter Pipe Alr Length Pipe

Pipe Description : Temperature Temperature : .

(in) o o (ft) Orientation
CF) CF)

Copper Boiler Pipe 1 (vert) 3 106 75 6 vertical
Copper Boiler Pipe 1 (horiz) 3 106 75 8 horizontal

Copper Boiler Pipe 2 (vert) 3 110 75 6 vertical
Copper Boiler Pipe 2 (horiz) 3 110 75 8 horizontal
Copper Boiler Pipe3 (vert) 3 116 75 6 horizontal
Copper Boiler Pipe 3 (horiz) 3 116 75 8 horizontal
Copper Boiler Pipe 4 (vert) 3 96 75 6 horizontal
Copper Boiler Pipe 4 (horiz) 3 96 75 8 horizontal

Recommended Action
The pipesshould be insulated to reduce heatlasd energy costs.

Anticipated Savings
The annual energy savings will result from the reduction of heat loss from the insula
pipes Heat loss from thpipesoccurs by two heat transfer methods, free convection and radiatio

The first operabn that needs to be performed is to find the convective heat transf
coefficient i) **usi ng the foll owing equation. Cal c
Boiler Pipe 1 (vert)o and t he r eesardpresentedfin at
table at the end.

0,181

o
1N

h,=C &

C:0

|
Qo
B
QO: O

5 (30" J13127% Winc
Q : (; vg =+
Where,

37 Observed by IAC Personnel.
38 Formula given ilMSHRAE Fundamentals 1993. Equation 4, [22.1}y has given units of [Btu / (h&PF)].
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C = Orientation constant 1.235
d = Pipediameter 3in
tag = Average temperature betwegipeand air 90.5°F
od = Temperature difference betwegipeand air 31°F
wind = Average wind speed at tipgpe surfacé® 0 mph
Substituting,
h, = 12355 0 . a1 O'181‘-5(310 v 1 1277 ong
Bin 2 ofsor 2

h, =109 5

Using the convective heat transfer coefficient, the convective heat loss per foot froipethe
(v can be calculated using tfalowing equation.

= hcv SZDr Cd:in,ft (?pipe Tair_)

Where,
hew = Convective heat transfer coefficient 1.09 24
r = Piperadius 1.5in.
Cinft = Conversion factor 0.08333"
Tpipe = Pipetemperature 106°F
Tar = Air temperature 75°F
Substituting,

q,'=109 %' 3 15in (0833} ( 106 F 75 )
0, =106_%'_ 3 15in 00833 A F
0, ' = 2654

The radiative heat loss per foot from fipe (grad® can be calculated using the following
equation.

39 Orientation constant: 1.016 for a horizontal cylinder, 1.235 for a vertical cylinder, from ASHRAE Fundamentals 1993.
Equation 4, [22.17].
40 This problem was cordired as free convection. Wind speed is negligible.
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qrad'ze 32 ). @,n’ﬁ 35(-|-,;)?pe4 Tair4)

Where,

U = Surface emissivit§ 0.90

r = Piperadius 1.5in.

Cinft = Conversion factor 0.08333%

d = StefanBoltzman constant 0.1713 10° e

Toipe = Pipe temperatufé 566°R

Tar = Air temperaure®® 535°R
Substituting,

G.'=0903p 15in 008333 (1713 fo ' § 8B6)R( 535'F

g ' = 250725

The total heat loss per foot from tphpe (g can be calculated by summing the convective
and radiative heat losses per foot from pipe.

Got' = Gy’
Where,
Jo0 = Convective heat loss per foot 26.54 24
Qradd = Radiative heat loss per foot 25.078%
Substituting,

O = 26547 +25 07

Gt = 51615
The total heat loss per year from thipe (Q) can be calculad using the following equation.

Q = qot . 3L CJ;Btu, MMBtu |_F

Where,

41 Estimated by IAC Personnel.

42 Temperature has been converted from Fahrenheit to Rankine by adding 460°.

43 Temperature has been converted from Fahrenheit to Rankine by adding 460°.
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Qotd = Total heat loss per unit length 51.61 24

L = Length of thepipe 6 ft.

Coumen = Conversion factor 106 _Bu_

H = Annual hours oboiler operatior* 6,240h
Substituting,

Q=5161" 36 ft 10° o 6 240

- ft MMBtu

Q=19 MMBtu

These same calculations were performed for the remaining pipes. The results are shown in
the following table.

Total Heat Loss per Yeal
from the Pipe
Copper Boiler Pipe 1 (vert) 1.9 MMBtu
Copper Boiler Pipe 1 (horiz) 2.3 MMBtu
Copper Boiler Pipe 2 (vert) 1.9 MMBtu
Copper Boiler Pipe 2 (horiz) 2.3 MMBtu
Copper Boiler Pipe 3 (vert) 2.4 MMBtu
Copper Boiler Pipe 3 (horiz) 3.2 MMBtu
Copper biler Pipe 4 (vert) 1.1 MMBtu
Copper Boiler Pipe 4 (horiz) 1.5 MMBtu

Total 16.6 MMBtu

Pipe Description

Given that the average unit cost of natural gag.1¥ */mmew the estimated total annual
savings TAS are as follows.

TAS® 16.6 MMBtu? 7.17°

TAS® $119

Implementation Cost
The total implementation costs are listed in the table below. All costs were determined from
the 2011 RS Means Mechanical Cost Data Handbddéte that the RS Means line number is
included for easy reference.

44 Based on plant opating hours.
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RS Means Line

Description Unit Cost Quantity Total Cost

Number

Fiberglass Insulation with all  550719.106920 1.72 $/ft 56 ft $96
service jacket (3"pipe size)

RS Means Subtot: $96
Location Adjustment Facto 0.994
RS Means Tota $95
14.31

Installation N/A 25 $/h 2 h $27

Total $122

The simple payback is calculated as follows.

$122

Simple Payback ————
$119 per yeal

Simple PaybacR 1.0 years

45 Assuming that preventative maintenance personnel would be responsible for installation.
Syracuse University IAC
51



SU Sample

Page intentionally left blank

Syracuse University IAC
52



SU Sample

Additional Consideration #9
Install Occupancy Sensors on Vending Machines

Assessment Recommendation Summary
ARC# Annual Resowe Savings To;a;\ﬁ‘r?g;al Capital Cosi Other Cost Simple Paybacl
2.6211.3 Electricity: 8,850 kWh $372 $670 $134 2.2years

Current Practice
It was observed during the site visit that the facility hsverage vending machines that
lit and running continuously. Beverage machines are also refrigerated in order to keep the con

cool.
The current annual energy usa@#J{) of the vending machines is determined by using th

following equation.

EU, =g(N, W) (N V) gG3. HRS

Where,
Nb = Number of beverage machines 5 machines
Wo = Wattage per beverage mactfihe 400 W__
Ckww = Conversion factor 0.001x%
HRS = Current annual hours of operatfdn 8,760h
Substituting,

EU, = (5 machx400X) x0.00kY x8,760

EU, © 17,520 kWh

Recommended Action

It is recommended that occupancy sensors be installed on vending machines that disp
soda or other neperishable goods. This recommendation does not include machines contain
dairy products of any kindThe occupancy sensors power down the vending machines to an i
state after 15 consecutive minutes of inactivity. Beverage vending machines will power down,
continue to run one compressor cycle every 1 to 3 hours depending on room temperatures. T
done in order to keep the product cold. The sensors will power up the machine instantly,
occupancy is detected.

46 A generic machine wattage was used. Actual wattage can vary based on make, model and manufacturing date of

machines.
47 Estimating vending machinase lit and running 24 hours per day, 7 days per week for a total of 52 weeks per year.
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It is important to note that these sensors do not alter the vending machine in any way;
therefore permission from thvending machine owner is not required. Below is a description of the
installation of a vending machine occupancy sefisor

The Occupancy Sensor Is connected to the
Controller and mounted on a wall or the
machine so it can detect pedestrian traffic.

<

The EnergyMiser is plugged

Into a power source.

Note: Internal Misers operate
differently using sales-based
intelligence to control ma-
chine cooling.

The machine is connected
to an EnergyMiser.

An external EnergyMiser Controller is

mounted on a wall or the machine. Objects not drawn to scale.

The proposed annual energy usa@#),f associated with this recommendation can be
determined by using the following equation.

EU, = gN,xW,)+(N xW,) #C (X HRS p+( N XW XC i HRS)G

Where,
Nb = Number of beverage machines 5 machines
W = Wattage per beverage machine 400 A
Caww = Conversion factor 0.001kw
HRS = Proposed hours of operatin 4,320h
HRS = Additional beverage cooling hodfs 15h

48 Image obtained frorhttp://www.vendingmiserstore.com/
49 Based on a multiplier d¥.5times the annual plant haufor low traffic areas obtained frofBnergy Management
Handbookby Wayne C. Turner, Fairmount Press Inc., 2001.
50 Based on beverage machines running 15 minutes, every two hours to keep conteltsngphibrplant hours.
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Substituting,

EU, = (5 machx40G.%;) x0.004% x4,320

mach

+(5 machx 4004 x0.004Y x15

mach

EU, ° 8,670 kWh

Anticipated Savings
The annual energy saving&K9 associated with this recommendation can be determined by
finding the difference betweehe current energy usagél.) and the proposed energy usagely.
AES=EU -EU,

Therefore,

AES =17,520 kWh - 8,670 k\

AES = 8,850 kWh

Given an average electricity cost@D42%wn, the estimated total annual savir{@é\9 are
as follows.

TAS = 8,850 KWhx0.042-

TAS°® $372

Implementation Cost
The total implementation costs are based on vendor quotes listed in the table below. It is
recommended that the two beverage vending machines be placed next to each other so a master
slave system can be installed.

Degcription Unit Price Quantity Incentives  Total

Beverage Occupancy Master Sens 189 $/ea 5 -55 $/ea  $670
Installation 27.85 $/h 5 $13
Total $800

The simple payback period is determined as follows.

. $809
Simple payback =
ble pay $372 per yeal

Simple paybacR 2.2 years
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The incentivestsown in the table are based on a National Grid rebate program. Information
on this may be found at:

https://www1.nationalgridus.com/files/AddedPDF/POA/EE4761_EMS_UNY_3_14.pdf

The corresponding rebate foand info sheetay be found at the link below @i provided
on a CD along with the electronic version of the report.

https://www1.nationalgridus.com/files/AddedPDF/POA/Final_PIF_EMS_ 2014 Fillable.pdf
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Additional Consideration # 10
Replace CRT Computer Monitors with LCD

Assessment Recommendati®ammary
. Total Annual Capital Other Simple
ARCH# Annual Resource Savings Savings Cost Cost Payback
Electricity: 5,431kWh
2.4321.3 Demand: 7.44kW $257 $1,000 $70 4.2 years

Current Practice
The facility usesapproximatelyl0 computers that use Catho&ay Tube (CRT) monitor
technology®. Each of the computer monitors consumes approximately 75 watts or 0.075 kW
These computer monitors are on during operating hours.
The current annual energy usag®J{) associated with this practice can be dateed by the
following equation.

EU,=N 3, HRS

Where,
N = Number of computer monitors 10 monitors
Wert = Wattage of each CRT monifSr 0.075 X
HRS = Annual hours of operatidh 8,760 h
Substituting,

EU, =10 monitors 3 0.078%- 38,760
EU.° 0.75 kW 3 8,760 h
EU, ° 6,570 kWh

Note that 0.3 kW represents the current monthly energy dem&iat)(

Recommended Action
It is recommended that the facility replace the CRT monitors with energy efficient Liqui
Crystal Display (LCD) monitors in order to reduce energy consumption.
The proposed annual eggr usage EUp) associated with this recommendation can be
determined by the following equation.

EU,=N W, HRS

5! Estimate provided by planepsonnel
52Conservatively estimated frohitp://www.euenergystar.org/en/en_023.shtml
530btained from vendor data.
54All monitors were found in the production area which operates 24/7/365
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Where,
N = Number of computer monitors 10 monitors
Wico = Wattage of each LCD monitor 0.013 <%
HRS = Annual hours of operation 8,760 h
Subsituting,

EU_ =10 monitors 3 0.013% 38,760
EU,° 0.13 kwW?8,760 h

EU, © 1,139 kWh

Note that GL3 kW represents the proposed monthly energy demabg) (

Anticipated Savings
The annual usage savingSUS associated with this recommendation can be determined by
finding the difference between tharcent energy ugge (EU) and the proposed energy usdge,).

AUS= EU - EUp

Therefore,
AUS =6,570 kWh 1,139 kV
AUS° 5,431 kWh

Likewise, the monthly demand savingdS) associated with this recommendation can be
determined by finding the difference between the current ersgwand ED:) and the proposed

energy demanceDy).

MDS= EDQ -ED

Where,
ED. = Current energy demand 0.75kwW
ED, = Proposed energy demand 0.13kW
Substituting,

MDS =0.75 kW 0.13 kv
MDS®° 0.62 kW

550btainedirom vendor data.
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Given an average electricity cost of £2F/wh and an average demd cost 08.91 %iw the
estimated total annual savin@JgAS)are as follows.

TAS=( 5431 kW 0.042;) (+ 0.62 kw3 12 months® 39
TAS® $2284 7.44 KW 3 3.6%)
TAS® $228+$29

TAS°® $257

Implementation Cost
Implementation of this recommendation involves purchasing new LCD monitors for each
computer. The following is a table summargthe required implementation costs.

Description Unit Price Quantity Total
AcerV173DJb Black 17" LCD Monito 100 %ea 10 $1,000
Installation 27.85 %/ 2.5 $70
Total $1,070

The simple payback period is determined as follows.

$1070

Simple Payback ——
$257 per yea

Simple Payback .4 2years
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Additional Considerations
The following ideas can help to save your company energy and money. However, it was
determined that each idea met one of the following criteria: the savings werefftoolt dio
guantify, the payback period was too long, or the savings were too small.

1. Replace T8 Fluorescent Task Lights with LED
Calculations shown in Additional Consideratioh #
LED task lights are more efficient and last longer than the T8 Fluoresakast LED bulbs
also produce a higher quality of light than fluorescent. This is ideal for inspection tables and
other areas where intricate work is done.

2. Shut off Computer Monitors when Not in Use
Computer monitors use power while in sleep mode. Awestperformed by IAC personnel
to test how much energy could be saved by shutting off computer monitors instead of
all owing them to remain in sleep mode whil e
estimated that the facility would save 3.9 kWiich is about $0.17 per year.

3. Utilize Setback Timers in Office Space
Programmable setback timers provide efficient control of thermostat settings in office areas.
Such control will automatically adjust thermostat temperature settings at a time wiven off
spaces are unoccupied to reduce the load on HVAC systems. This adjustment can directly
decrease heating costs in the winter months and cooling costs in the sdrimeshould be
implemented in conjunction with locks on the thermostat controls inftise spaces.

4. Correct for Power Factor in the South Plant
Utilities require companies to use the power they are being supplied at 95% efficiency. If
this is not being achieved than the utility company adds a reactive charge to the utility bills
each mortt. This can easily be repaired by installing capacitor banks at the facility.

5. Utilize Synthetic Lubricants
Compared to petroleum based lubricants, synthetic lubricants have a greater ability to
maintain viscosity over extended temperature ranges arategreesiliency. The energy
normally lost in the operation of motors, gearboxes, and mechanical joints can be partially
recovered by changing from petroleum based to synthetic lubricants.

6. Utilize Energy Efficient Belts
Newer cogged Mbelts are more effient than their older counterparts. By switching out
older belts as they wear down with coggedbalts, the motor will experience less slip and
will run with greater efficiency.
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Additional Consideration # 1
Install More Efficient Task Lighting

Assessment Recommendation Summary

ARC# Total Annual

Annual Resource Savings Savi Capital Cost| Other Cost Simple Payback
avings

Electricity: 1,248 kWt
2.7142.3 Demand 5.8 kW $75 $480 $19 6.7 years

Current Practice
It was observed during the site visit that fheility was supplementing lit areas wiif8
fluorescentask lights. The facility could reduce energy costs by replacing these fixtures with mo
efficient lighting. The following table details relevantaan this lighting that was taken at the time
of the plant visit.

Wattage Current  Number of

Location .?;:)2 per Nu_mber of Bu_lbs per Oﬂ%rlzjart;ng
Bulb Fixtures Fixture
Mold Room 4'T8 32 10 2 2,600
Tip Room 4'T8 32 2 2 2,600
Upper PMO 4'T8 32 8 2 2,600

The current annual energy usa@®J{) associated with this practice can be determined by
using the following equation. A sample calculation is done for the Mold Room.

EU.=N, W &, HRS

Where,
Nc = Current number of fixtures 10 fixtures
We = Current wattage per fixture 64 W
Ckww = Conversion constant 0.001%K
HRS = Annual operating hou?r8 2,600h
Substituting,

560perating hours based on conservagikeassessmersirvey analysis where the task lights were assumed to be used
for 10 hours per day, 5 days per week, 52 weeks per year.
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EU, =10 fixturesx64-4— x0.00EY¥ x2,600

fixture

EU.° 0.64 kw2 2,600 h

EU, © 1,664 kWh

The current energy usagad demand was found using the samaieulations for all locations.
The following table displays the results.

Current Monthly ~ Current Energy

Location Demand (kW) Usage (kWh)
Mold Room 0.64 1,664
Tip Room 0.13 338
Upper PMO 0.51 1,326
Total 1.28 3,328

Note thatl.28kW represents the current monthly energy dem&im)(

Recommended Action
It is recommended that all fluorescent task lights and incandescent bulbs be replaced with
LED fixtures. The newer fixtures will operate more efficiently thae fluorescent fixtures.
According to the prassessment survey, employees and management are happy with the existing
lighting levels. The following table outlines the purposed lighting.

Wattage Current  Numbe of

Location E;I!)% per Nu_mber of Bu_lbs per Oﬂ%rjrténg
Bulb Fixtures Fixture

Mold Room LED 20 10 2 2,600

Tip Room LED 20 2 2 2,600

Upper PMO LED 20 8 2 2,600

The proposed annual energy usa@#Jd associated with this recommendation can be
determined by using the following equation. A gdencalculation for the Assembly room is shown
below.

EU,=N, W, &, HRS

Where,
Np = Proposed number of fixtures 10 fixtures
W, = Proposed wattage per fixture 400
Ceww = Conversion constant 0.0018%
HRS = Annual operating hours 2,600h
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Substituting,
EU, =10 fixturesx40g- x0.00% x2,600

fixture

EU, © 0.4 KW x2,600 h

EU, © 1,040 kWh

Note that 0.4 kW represents the proposed monthly energy de&Bgid (

The proposed energy usage and demand was found using thecalaolations for all
locations. The following table displays the results.

Location Proposed Monthly  Proposed Energy

Demand (kW) Usage (kwh)
Mold Room 0.4 1,040
Tip Room 0.08 208
Upper PMO 0.32 832
Total 0.8 2,080

Anticipated Savings
The annual energy usage savingsl§ can be determined by finding the difference between
the current energy usadgel:) and the proposed energy usage).

AUS=EU, - EU,
Therefore,

AUS =3 328 kWh 2 080 kV

AUS® 1 248 kWh
Likewise, monthly energy demand savingslDS) associated with Option 2an be
determined by finding the difference between the current energy defaBadand the proposed
energy demand=Dp).

MDS=ED, - ED,

Therefore,
MDS =1.28 kW~ 0.8 kV

MDS®° 0.48 kW
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Given an average demand cost of @4, and an average electricitpst of 0.04%/«wn, the
estimated total annual savingAQ is given by the following equation.

TAS =(0.481%3 12monthsx3.9%) (+ 1,248 kWhx0.042)
TAS® ( 5.8kWx3.98,) +$52

TAS® $23+$52

TAS® $75

These calculations were repeated for each area individually. A table outlining the results of
these calculations is shown below.

Energy I\élgrr;tg:]y d Total

Location Savings Savings Ann_ual
(KWh) (kW) Savings
Mold Room 624 0.24 $37
Tip Room 130 0.05 $9
Upper PMO 494 0.19 $29
Total 1,248 0.48 $75

Note that, on average, LED tubes have a much longer lamp life than metak Halidbs.
Over time, labor and capital savings for replacing the bulbs may be realized. However, these savings

are minimal due to the high cost of LED tubes, and have not been considered in this estimate to
remain conservative.

Implementation Cost
The fdlowing table describes an estimation of required implementation costs, including

vendor quotes. It is assumed that plant personnel will perform the required action during routine
maintenance, which will not result in production losses.

Description Unit Cost Quantity EO;;I
480 T8 LED 12 $/each 40 $480
Labor & Burden 27.85 %/h 0.7%" h $19
Total $499

57 Estimating it takes approximately two minutes to replace balth
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The simple payback period is determined as follows.

$499

Simple Payback —————
$75 per yeal

Simple Payback 6.7 years
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NYSERDA Funding Opportunities

NYSERDA (New York State Energy Research and Development Authority
www.NYSERDA.org) funding assistance is available for most manufacturing facilities in New Yo
State. Funding for projects that reduce electrical consomptin be provided to facilities that are
paying a system benefits charge (SBC) to their electricity delivery company. Funding for proje
that reduce natural gas consumption can be provided to facilities that pay a monthly rate adjust
(MRA) charge. Grants can be provided using fyealified or performance based measures. For
more information or to begin applying for funding, please visit:

http://www.rnyserda.ny.gov/Fundin@pportunities/CurreaFunding
Opportunities.aspx

Other NYSERDA funding programs are available for:
Industrial and Process Efficiently
Small Wind & Solar Technologies
FlexTech Program
Combined Heat and Power (CHP) Perfoncea Program
For a full list of NYSERDA funding opportunities please visit:

http://www.nyserda.ny.gov/Fundir@pportunities.aspx

Energy. Innovation. Solutions.
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Secondry Effects of Energy Efficiency on Air Pollution

Reductions in air pollution are projected due to the proposed energy efficiency opportunities. In
general the electric energy savings will decrease carbon didRi@g, (carbon C), sulfur dioxide
(SQ@), and oxides of nitrogenNOx) emissions at the utility's power generating station. Natural gas
savings will decrease mainyO. emissions at the plant. The emission reductions are products of the
energy reductions and the following emissions factors:

For Electric Energy Savings:
COz reductions of @321"°%/kwn>8
NOx reductions of 0.001"%iwn
SO reductions of 0.007 "°S/kwn

The emission factors for electric power generating plants are aggregates for EPA Region II.
The mix of generatio modes for the local utility (i.e., hydroelectric power plants, -bo@hing
power plants, etc.) should be used to determine the specific emission factors, but these average
factors provide a suitable starting point.

Because the energy usage of this figciwill increase, emissions will increase. Fan
increase in electric energy usagk575,791""year presented in this report, the emissiare
estimated as follows.

CO, : 575,79K% x0.7321lbs of%,° 421,537 [bs 0Atong of %

year

NO,: 575,79 x0.0011lbsokx° 633 1ps 0.82¢) of °=x
X %ar Wh

year

SQ, :575,79%% x0.0007 Ibs 6f%,° 403 lps 0.20spof =%

year

For more information on the relationship between eneegluction and greenhouse gas
emissions please visit: http://www.epa.gov/cleanenergy/efrespurces/calculator.html

58 Emissions information obtained from:
http://iwww3.dps.ny.gov/e/energylabel.nsf/ViewCat?ReadForm&View=Labellnfo&Cat=January+1,+2011+
+December+31,+2011&Count=80
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General Plant Information
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Audit Regport Number:
Plant Location:

Analysts:

Assessment Date
Total Plant Area:
Principal Products:
SIC Code:

NAICS Code:

Annual Sale¥

Invoiced Quantity Solf:
Number ofEmployees:

Operating Schedule:

Annual Shutdown:

Peak Production Period:

Annual Plant Operation:

Energy Sources:

SU Sample

Audit Data
SUOXXX
New York
Mark Seibel, Lead Analyst
Suresh Santanam, Sc.D., P.E., Director
Jillian Burgoyne Safety Officer
Michael GarrettReviewer
Riley Gourde Analyst
Patrick OstoyichAnalyst
S —
900,173ft?

Injection Molded Plastic Component Parts

$123,000,000

2,275,000,00parts

907

15t Shift: 7:00 AMT 3:00 PM, 5 99yeek 52"¢%KYyear
2" Shift: 300 PM 1 11:00 PM, 5 99yeek 52 eIy ear
39 Shift: 11:00 PMi 7:00 AM, 5 99 yeek, 52 WeekJyear
Office: 700 AM T 4:00 PM, 59%yeck, 52"¢Jyeqr
N/A

N/A

6,240hours

Electricity
Natural Gas

% Total Annual Sales of $218,774,547 for all five plants was provided by plant personnesl Sales for the three

facilities assessed during the site visit (East, West, and South) were estimated by comparing plant production area square

footage.

60 Total Invoiced Quantity Sold of 4,045,715,224 parts was provided by plant personnel. Invoiced Quantity Sold for the

three facilities assessed during the site visit was estimated by comparing plant production area square footage.
Syracuse University IAC

75



SU Sample

Page intentionally left blank

Syracuse University IAC
76



SU Sample

Plant Description
The combined are of all five buildings980,173square €et. During the site visit, only three
of the five buildings were visited; the East, West, and South buildings. These buildings are 108,841,
215,726, and 195,170 square feet respectively. Each building is divided between manufacturing,
starage, and office space.

Process Description
The following is a brief description of the manufacturing process. The company generates
different products from the raw material so the process description given below and further outlined
in the general press flow chart

1. Receiving
Raw materials are received and unpacked

2. Staging and Inspection
Resin is sorted to resin truck or stored in a silo until needed

3. Resin is Prepared
Resin is dried and heated to prepare for the molding process

4. Injection Molding
Resin is injected into molds, provided by the customer, to create the ordered part

5. Testing

Completedoarts are tested. If they fail, they are reground, and if they pass, they are
packaged and shipped

6. Shipping
Completed Products are packaged and shipped
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General Process Flow Chart

Receiving

Staging and
Inspection

Resin is
Prepared

Injection

: Reground
Molding

Testing — 1 Fall

Pass

Shipping
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Best Practices
The company has already adopted many sensi

and improve productivityincluding:

1

Open Minded Attitude
Company management has an open minded attitude when it comes to energy and waste
reduction ideas.

Startup Protocol in Place
Company has a protocol for plant startup in order to standardize procedure and equipment
sequencing.

Lighting Retrofit

The company has installesfficient fluorescent lighting throughout some of the facility.
These require a lower wattage than traditional incandescent or metal halide lights and can be
used in conjunction with motion sensors.

ISO Certified

The facility has obtained an ISO certification. This certification shows that the facility meets
the quality standards set by the international standards organization. As a result, the facility
presumably attracts more business.

Closed Loop Regnd
The company has a policy for regrinding extra plastic as well as parts that do not pass quality
specifications. This reduces the amount of waste leaving the facility.

Occupancy Sensors in Warehouses
The facility has installed occupancy sensors in th@ehouse areas. This reduces
unnecessary usage of electricity.

Recycling Program
The company has a comprehensive recycling program that drastically reduces the amount of
unusable waste that leaves the facility.
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Other Resources
The U.S. Department of Energy (DOE) has many resources available to assist manufacturers
with energy issues. Most of the information is available online; otherwise, publications and software
can be obtained from the OIT (Office of trial Technologies) Clearinghouse e200-862-2086.

Software (https://ecenter.ee.doe.gov/Pages/default.aspx)

1 AirMaster
This software helps assess compressed air systems, including evaluating the effectiveness

of energy saving measures and evaluatysesn upgrades.

1 MotorMaster
This software contains tools to manage motor inventory and evaluate motor efficiency.

1 Pumping System Assessment Tool (PSAT)
This software helps assess the efficiency of pumping systems and can calculate potential

energy saving

1 Steam System Scoping Tool
This software is used to profile existing steam system operations and evaluate best

practices available for steam systems.

1 3E Plus
This software evaluates whether boiler systems can be optimized by insulating steam

lines, andcan calculate the most economical thickness of insulation.

1 ASD Master
This program helps evaluate the potential savings using an Adjustable Speed Drive
(ASD) and includes a searchable database of standard drives.

Databases
1 Allied Partners Database
This database allows you to search for providers in your geographic area of energy
analyses and plant upgrades.

1 IAC Database
This database includes the results of all IAC assessments throughout the history of the

program. The data includes plant demographiormation, recommended energy
improvements, and projected savings from these recommendations.

Publication
There are a variety of technical publications, case studies, and training materials available

from the Department of Energy. The DOE also publighbsnonthly newslettelznergy Matters
which is available online and in print.

The D OE 6 sPractiBes s website hftp://www.energy.gov/eere/amo/businesse
sep#casestudied contains all of the above resources, as well as a number of informatioa sheet
targeted at specific energaving measures that you can put into effect in your company.
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Appendices

Contents

Billing Data
Major Energy Consumers
Implementation Survey
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Billing Data

Comparing Energy Costs

As energy costs rise, companies that want to survive must become more aware of their
energy usage and must develop ways to analyze and control the associated costs. The best way to
keep track of energy usage ie keep upo-date spreadsheets and bar graphs of monthly
consumption and costs. As utility bills are received each month, it is recommended that the billing
data be immediately entered into a spreadsheet and plotted on a bar graph; each type of energy use
requires its own set of graphs. From these graphs, it is much easier to track trends in energy usage
and to evaluate the effects of conservation efforts.

Comparing data from different energy sources is best done by converting all energy used to a
commonenergy unit, such as the British thermal unit (Btu). The conversion factors required for this
are as follows.

Conversion Factors

Energy Unit Btu Equivalent
1KJ 0.94782 Btu
1 kWh 3,413 Btu
1 Therm 100,000 Btu

1 CCF Natural Gas 100,000 Btu*
1 Gallon#2 Fuel Oil 140,000 Btu*
1 Gallon #4 Fuel Oil 144,000 Btu*
1 Gallon #6 Fuel Oil 152,000 Btu*
1 Gallon Propane 91,600 Btu*
1 Ton Coal 27,800,000 Btu*
1 Ton Refrigeration 12,000 Btu/h
1 Boiler Horsepower 33,475 Btu/h
* VValues may vary slightly with saplier
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Annual Utility Data

The following graphs and their corresponding data have been included on an attached CD

ROM disk in electronic format.

Utility Summary

. Annual Cost
Utility Annual Usage MMBtu Average Cos per
Cost
MMBtu
Electric Usage $2,370,757 56,064,161 kWh 191,347 $0.042 $/kwh  $12.39
Electric Demand $664,089 169,892 kwW N/A $3.91 $/kw N/A
Electric Reactive $6,070 7,782,360 RkVA N/A  $0.001 $/RkVA N/A
Other Electric Charges -$29,390 N/A N/A N/A N/A
Natural Gas $100,620 140,316 Therms 14,032 $0.72 $/Therm $7.17
Water and Sewer $43,016 12,560,800 Gallons N/A  $0.003 $/Gallon  N/A
Trash $62,977 N/A N/A N/A N/A
Total $3,218,139 N/A 205,379 N/A N/A

Electric Reactive

0.2%
Tras Natural Gas
1.9%  Water and Sewer  3-1%

1.3%

Syracuse University IAC
89



SU Sample

Electrical Billing Data

ElectricBiling Data

Invoice 1
Integrys(Supply)
NY- -- —-—-- -
Billing Usage Demand "80%
Period | Usage Rate . Demand| Rate o Sales Total
(kwh) | ($/kWh) (kW) | ($/kw) Tax"
Janl4 1,796,387 $0.071 $127,491 2,402 $3.90 $9,36§ $1,099 $136,86:
Feb14] 1,692,45] $0.064 $9521]1 2,410 $4.30 $10,36] $845 $105,57:
Mar-14 1,840,83( $0.063 $108,30] 2,449 $3.00 $7,346 $925 $115,64%
Apr-14 1,878,49] $0.050 $88,24 2,478 $1.94 $4,794 $744 $93,04¢
May-14 1,912,266 $0.05¢ $86,657 3,898 $5.39 $20988 $861 $107,64(
Junl4 2,001,17¢ $0.059 $93,011 3,91(Q $6.56 $25,666 $949 $118,67
Juk14l 2,006,644 $0.059 $94,33¢ 3,916 $6.22 $24,36¢ $950 $118,70¢
Aug-14] 2,009,11¢ $0.057 $90,807 3,930 $5.96 $23,417 $914 $114,21¢
Sepl4| 1,986,991 $0.055 $87,24]1 3,939 $5.76 $22,67¢  $879 $109,91
Oct14] 1,975,838 $0.055 $87,699 3,949 $5.50 $21,714 $875 $109,41:
Nov-14 1,721,617 $0.053 $81,68( 4,203 $2.35 $9,87( $732 $91,55C
Dec14 1,704,864 $0.021 $25,947 4,115 $2.55 $10,49 $292 $36,43¢
Average| 1,877,22] $0.059 $88,88¢ 3,467  $4.44 $1592]  $838 $104,80¢
Total 22,526,67) N/A |$1,066,62{ 41,599 N/A [$191,064 $10,0624%1,257,69:
ElectricBiling Data
Invoicel
Integrys(Supply)
NY--- - -
Billing Usage Demand 8%
Period | Usage | Rate Demand, Rate Sales | Total
Cost Cost
(kwh) [ ($/kwWh) (kW) | ($/kw) Tax"
Janl4 1,330,007 $0.094%$125,14] 2,174 $3.90 $8,497 $1,069 $133,63
Feb14] 1,275,23¢ $0.07¢ $96,67]1 2,184 $4.30 $9,397 $849 $106,064
Mar-141 1,441,56] $0.077$110,42¢ 2,220 $300 $6,65¢ $937 $117,08
Apr-14 1,260,04y $0.047 $59,23§ 2,24 $1.94 $4,35(C $509 $63,58¢
May-14] 1,254,328 $0.04€ $57,492 2,451 $5.34 $13,19: $565 $70,68]
Junld 1,426,13¢ $0.047 $66,609 2,45 $6.5 $16,134 $662 $82,73
Juklq 1,341,17f $0.047 $62,942 2,462 $6.24 $15,31¢ $626 $78,26
Aug-14] 1,569,58] $0.044 $68,699 2,470 $5.99 $14,72( $667 $83,41
Sepld] 1,436,144 $0.043 $62,459 2,47q $5.76 $14,254 $614 $76,714
Oct14] 1,605,92] $0.047 $68,003 2,487 $5.50 $13,65( $653 $81,65]
Nov-14] 1,334,301 $0.04€ $61,084 2,642 $2.3§ $6,204 $538 $67,28
Dec14 1,370,20] $0.049 $67,78%7 2,587 $2.55 $6,59¢ $595 $74,38]
Average| 1,387,05f $0.055 $75,544 2,405 $4.45 $10,74] $690 $86,29]
Total 16,644,66( N/A |$906,549 28,85 N/A |[$128,96] $8,284%1,035,51
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SU Sample

Eledric Bili ng Data

Invo

ice 2

NYPA (Delivery)

Usage

Demand

Billing
Period

Usage Rate
(kwh) | ($/kWh)

Demand

Cost (KW)

Rate
($kW)

Cost

"8%
Sales

Tax

Total

Jan-14]

739,891 $0.023

$17,074 1,265

$7.32

$9,26(

$2,634

$26,331

Feb-14

656,519 $0.025

$16,354 1,265

$7.32

$9,26(

$2,561

$25,614

Mar-14

753,277 $0.025

$18,764 1,265

$7.32

$9,26(

$2,807

$28,024

Apr-14

698,261 $0.025

$17,394 1,265

$7.32

$9,26(

$2,665

$26,653

May-14

697,855 $0.024

$19,45 1,265

$7.77

$9,82¢

$2,929

$29,286

Jun-14

732,610 $0.022

$16,12 1,265

$7.77

$9,82¢

$2,595

$25,954

Jul-14

693,440 $0.023

$15,824 1,265

$7.77

$9,82¢

$2,565

$25,653

Aug 14

706,979 $0.019

$13,654 1,265

$7.77

$9,82¢

$2,348

$23,48]

Sep-14)

710,364 $0.019

$13,554 1,265

$7.77

$9,829

$2,334

$23,383

Oct-14

714,46§ $0.022

$15,554 1,265

$7.77

$9,829

$2,534

$25,389

Nov-14

666,171 $0.025

$16,894 1,265

$7.77

$9,82¢

$2,672

$26,72]

Dec 14

676,568 $0.019

$12,659 1,265

$7.77

$9,82¢

$2,249

$22,484

Average

703,868 $0.023

$16,109 1,265

$7.62

$9,63¢

$2575

$25,74¢

Total

8,446,411 N/A

$193,30¢4 15,180

N/A  |$115,672

$30,89¢ $308,97¢

Electric B

illing Data

Invo

ice4

NYSEG (Delivery)

Billing

Period

Usage

OtherkWh BasedCharges

Usage
(kWh)

Rate

@kwny| €Ot

kWh

Rate
($/kWh)

Cost

Janl4l 2,536,284

$0.004 $5,717

1,479,7¢

-$0.00¢

-$8,717

Feb14] 2,348,97(

$0.001 $2,572

1,313,093

-$0.00¢

-$7,735

Mar-14 2,594,10]

$0.001 $3,227

1,506,5¢

-$0.00¢

-$8,875

Apr-14 2,576,75

-$0.011 -$27,597

1,396,57

-$0.006

-$8,227

May-14] 2,610,12

-$0.004 -$9,845

1,395,7]

-$0.006

-$8,227

Junld 2,733,78(

-$0.001] -$2,069

1,465,2]

-$0.00¢

-$8,632

Juk14 2,700,084

$0.00§ $20,421

1,386,8]

-$0.006

-$8,17(

Aug-14] 2,716,09]

$0.014 $32,161

1,413,99

-$0.006

-$8,33(

Sepl4 2,697,35

$0.013 $33,774

1,42Q72

-$0.006

-$8,36¢

Oct14] 2,690,30¢

$0.014 $32,585

1,428,939

-$0.006

-$9,05¢

Nov-14] 2,387,78

$0.009 $21,798

1,332,3§

-$0.006

-$8,44¢€

Dec14 2,381,43;

$0.001 $16,699

1,353,173

-$0.006

-$8,57¢

Average| 2,581,09

$0.004 $10,78]

1,407,734

-$0.00¢

-$8,447

Total 30,973,08

N/A  |$129,44!

16,892,81

N/A

-$101,35¢
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SU Sample

ElectricBiling Data

Invoice4
NYSEG(Delivery)
S Demand Reactive
Billing
Period | Demand| Rate Reactive /Rste Sl Total
(KW) (SIkW) Cost (Rkvah) ($/Rkvah| Cost | Charges
Janld| 4,336 $2.56 $11,11| 376,029%$0.00078 $293 $977| $9,388
Feb14| 4,526 $2.64 $11,95| 338,854 $0.00078 $264 $977| $8,028
Mar-14 4,356 $2.63 $11,47| 395,873%$0.00078 $30¢ $977| $7,116
Apr-14 4,668 $2.64 $12,34| 414,914$0.0007§ $324 $977|-$22,178
May-14 4,731 $2.65 $12,52| 431,07($0.0007§ $336 $977 | -$4,234
Junldl 4,720 $2.65 $12,49| 468,753%$0.00078 $36€ $977 | $3,132
Juk14l 4,926 $2.65 $13,06| 470,179$0.00078 $367 $977 | $26,655
Aug-14/ 4,860 $2.65 $12,87| 419,276¢$0.0007§ $327 $977 | $38,014
Sepl4| 4,803 $2.77 $13,29| 442,164$0.0007§ $345 $977 | $40,023
Oct14| 4,763 $2.77 $13,18| 456,523$0.0007§ $356 $977 | $38,041
Nov-14 4,534 $2.70 $12,23| 390,053$0.0007§ $304 $977 | $26,869
Decl4 4,453 $2.70 $12,01| 357,341$0.0007§ $27¢ $977 | $21,388
Average 4,64( $2.67 $12,38] 413,414$0.0007 $322 $977 $16,02
Total 55,67§ N/A [$148,5614,961,02] N/A $3,87( $11,723%$192,24
ElectricBiling Data
Invoice 4
NYSEG (Delivery)
Biling Usage Demand
Period | Usage | Rate Demand| Rate
Cost Cost
(kwh) | ($/kwh) (kW) | ($/kW)
Janl4| 1,330,004 $0.002 $2,998 2,189 $2.71] $5,933
Feb14| 1,275,240 $0.001 $1,3994 2,121 $2.7§ $5,896
Mar-14] 1,441,567 $0.001] $1,793 2,163 $2.7§ $6,013
Apr-14] 1,260,044 -$0.011-$13,495 2,181 $2.78§ $6,063
May-14| 1,254,28| -$0.004 -$4,731 2,198 $2.78§ $6,109
Junl4| 1,426,139 -$0.001 -$1,080 2,440 $2.78 $6,784
Juk14] 1,341,179 $0.008 $10,143 2,443 $2.78 $6,792
Aug-14| 1,569,589 $0.012 $18,58 2,618 $2.7§ $7,277
Sepl4| 1,436,149 $0.013 $17,9827 2,520 $2.90 $7,308
Oct14| 1,605,923 $0.012 $19,451 2,695 $2.90 $7,817
Nov-14| 1,334,304 $0.009 $12,181 2,516 $2.76 $6,943
Dec14| 1,370,204 $0.007 $9,608 2,496 $2.76 $6,889
Average | 1,387,055 $0.004 $6,239 2,382 $2.79 $6,652
Total 16,644,66( N/A | $74,8327 28,580 N/A | $79,824
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SU Sample

ElectricBiling Data
Invoice4
NYSEG(Delivery)
Billing R?Ctﬂve ot
] : ate er
reriod ;ekat;::;]/)e ($/RkVvah Cost | Charges Total
Janl4 262,499|%$0.00078 $205 $917 | $10,052
Feb14| 234,190|%$0.00078 $183 $917 $8,392
Mar-14 227608 [$0.00078 $178 $917 $8,901
Apr-14 220,488|$0.00078 $172 $917 | -$6,344
May-14 239,418|%$0.00078 $187 $917 $2,482
Jurld4| 196,466|%$0.00078 $153 $917 $6,774
Juk14| 210,706|$0.00078 $164 $917 | $18,017
Aug-14 230,603|$0.00078 $180 $917 | $26,959
Sepld| 214,%4 |$0.00078 $168 $917 | $26,375
Oct-14| 323,019|%$0.00078 $252 $917 | $28,436
Nov-14{ 208,923|$0.00078 $163 $917 | $20,204
Decl14 252,449|%$0.00078 $197 $917 | $17,610
Average| 235,111%$0.0007 $183 $917 $13,98
Total 2,821,331 N/A $2,201 $11,001%$167,86
ElectricBiling Data
Total Other
AR TotalUsage Total Total Total Total kWh Total
Billing i Total ; :
Period (kWh) Demand| Reactive Usage Demand| Reactive Based Other |Billed Total
(kw) | (RkVvah) Cost Cost Cost Charges | Charges
Janl4| 4,606,183 12,370 638,528| $278,4| $44,172 $498| -$8,717 $6,691| $321,074
Feb14| 4,280,735 12,506 573,046] $212,2| $46,859 $447| -$7,735 $6,148| $257,925
Mar-14| 4,788,951] 12,453| 623,481| $242,5| $40,754 $486| -$8,875 $6,558| $281,437
Apr-14| 4,535,062 12,838 635,400 $123,7| $36,816 $496| -$8,227 $5,812| $158,686
May-14 | 4,562,304 14,543] 670,488| $149,0| $62,64( $523| -$8,222 $6,249| $210,213
Junl4| 4,892,531 14,794 665,219] $172,5| $70,902 $519| -$8,632 $6,101| $241,482
Jukl4| 4,734,699 15,012 680,85| $203,6] $69,369 $531| -$8,170 $6,035 $271,431
Aug-14| 4,992,663 15,143] 649,879 $223,8| $68,121] $507| -$8,330 $5,823] $290,020
Sepld| 4,843,860 15,004] 657,126| $215,0| $67,364 $513| -$8,369 $5,725] $280,243
Oct14 | 5,010,697 15,155 779,542 $223,2| $66,19( $608| -$9,058 $5,961| $286,994
Nov-14| 4,388,272 15,160 598,976 $193,6| $45,084 $467| -$8,446 $5,837] $236,578
Dec14| 4,428,204 14,915 609,790 $132,6] $45,816 $476| -$8,578 $5,029| $175,443
Average 4,672,011 14,159 648,530 $197,56] $55,34 $504 -$8,447 $5997 $250,96
Total 56,064,161 169,8917,782,36]%$2,370,75|$664,08| $6,07¢-$101,35y $71,964%$3,011,52

Syracuse University IAC

93




SU Sample

Monthly Billed Total

$350,000

$300,000+
$250,000
$200,000+
$150,000-
$100,000+
$50,000 -

$0 w w w ‘ ‘ T ‘ ‘ T ‘ ‘

Cost ($)

Q,\b& \o’\b‘ &,\b‘ é\b( {\b‘ Q’\b‘ \,\b& oé\v Q’\b‘ \,\b‘ 4:\& d\b‘
D QY )
AP Q@ @ Y’Q Q‘b S Yy SASNe) éo Q@

Period

Monthly Electric Usage

5,200,000

5,000,000
4,800,000+
4,600,000+ @
4,400,000+
4,200,000+
4,000,000-

Electric Usage (kWh)

3,800,000 T T T T T T T T T T T
'\b& ’\?& '\,b& \b& :\b& ,\b& ’\?& '\b& '\b& :\b& ’\?& ’\b&

FI PG I T

Period

Syracuse University IAC
94




14,000

SU Sample

Monthly Demand

O T T T T T T T T T T T

\v \v \v \v R N \v >

/\q, Q@ @‘b Y’Q é\‘bﬁ \OQ xé\: Q,QO %@Q O& ‘%Q Q@o

Period

00,000

Reactive Usage (RkVah)

Monthly Reactive Usage

0 I I I I I I I I I I I
.\b& Q\D& q\b‘ \b& ’\b& ’\B \\b& ’\b‘ :\b\ \\b‘ \b‘ 0:\&
q? & *Sﬁ F 6% Q§Q o ep NG
Period

Syracuse University IAC
95




SU Sample

Disaggregate Electric Costs

Othe Reactive
2.3%  02%
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SU Sample

Natural Gas Billing Data

NaturalGasBiling Data

NYSEG
NY
Biling Delivery- NYSEG Supply- Blue Rock Erergy
ated Usage | Rate Cost gglli\irery Usage | Rate Cost Total
(therms) | ($/therm) Charges (therms) | ($/therm)
Janl4] 1,305 $ 0.27 $348 $24 1,305 $ 0.52 $674| $1,04
Febl14| 1,023 $ 0.27 $279 $24 1,023 $ 0.62 $630 $92
Mar-14f 1,539 $ 0.24 $375 $24] 1539 % 0.57 $872| $1,27
Apr-14 941 $ 0.27 $257 $24 941/ $ 0.54 $508 $78
May-14 529/ $ 0.33 $175 $24 529 $ 0.55 $291 $49
Junl4 0 N/A $0 $24 0 N/A $0 $2
Juk14] 0| N/A $0 $24 0| N/A $0 $2
Aug-14] 1,395 $ 0.25 $345 $24 1,395 $ 0.46 $646| $1,01
Sepld4| 1,621%$ 0.24 $387 $24 1,621$ 0.47 $760| $1,17
Oct14 679/ $ 0.30 $205 $24 679 $ 0.38 $256 $48
Nov-14 40 $ 031 $13 $24 40 $ 0.36 $14 $5
Dec 14 1311 $ 0.34 $45 $24 1311 $ 0.40 $52 $12
Average 767/ $ 0.28 $202 $24 767 $ 0.49 $3927  $618
Total 9,202 $ 2.83| $2,424 $283 9,202 $ 4.86| $4,70§ $7,417
NaturalGasBiling Data
NYSEG
NY
Biling Delivery- NYSEG Supply- Blue Rock Energy
L Usage | Rate Cost gglz\%ry Usage | Rate Cost Total
(therms) | ($/therm) Charges (therms) | ($/therm)
Janl4 7,706 $ 0.21| $1,586 $24 7,706 $ 0.52| $3,989 $5,591
Febl4 9,657 $ 0.19| $1,832 $24 9,657 % 0.62| $5,954 $7,807
Mar-14 8,046 $ 0.17| $1,356 $24 8,046 $ 0.57| $4,56(0 $5,939
Apr-14 5906 $ 0.19| $1,146 $24 5906 $ 0.54| $3,189 $4,359
May-14 4,098 $ 0.21 $858 $24 4,098 $ 0.55| $2,25¢ $3,137
Junld 3,329 $ 0.22 $742 $24 3,329 $ 0.54| $1,804 $2,571
Jutl4 1,851 % 0.23 $435 $24 1,851 $% 0.52 $9674 $1,421
Aug-l4 1,315 $ 0.25 $329 $24 1,315/ $ 0.46 $609  $961
Sepld 1,240 $ 0.25 $312 $24 1,240 $ 0.47 $584 $918
Octl4 1,182 % 0.27 $316 $24 1,182 $ 0.38 $44q  $786
Nov-14 3,346 $ 0.21 $708 $24 3,346 $ 0.36| $1,20q $1,931
Decl4 6,123 $ 0.22| $1,347 $24 6,123 $ 0.40| $2,429 $3800
Average 4,483 $ 0.22 $914 $24 4,483 $ 0.49| $2,331 $3,268
Total 53,797 $ 2.63| $10,964 $283 53,7971 $ 5.92| $27,979 $39,221
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SU Sample

NaturalGasBiling Data
NYSEG
NY
Biiling Delivery-NYSEG Supply- BlueRockEnergy
Period Other
Usage Rate Cost |Delivery Usage Rate Cost Total
(therms) | ($/therm) Charges (therms) | ($/therm)
Janl4 3,132|$ 0.22 $702 $24 3,132| $ 0.52 $1,618( $2,343
Feb14 3,085(% 0.21 $649 $24 3,085|$ 0.62 $1,902| $2,574
Mar-14 2,045|$ 0.21 $421 $24 2,045 $ 0.57 $1,159( $1,604
Apr- 1,065($ 0.25 $271 $24 1,065/ $ 0.54 $575 $870
May-14 923|$ 0.27 $251 $24 923|$ 0.55 $508 $783
Junld 943|$ 0.27 $256 $24 943|$ 0.54 $511 $791
Jul14 729($ 0.29 $214 $24 729|$ 0.52 $379 $617
Aug-14 833|$ 0.28 $234 $24 833|$ 0.46 $385 $643
Sepl4 899|$ 0.27 $2446 $24 899($ 0.47 $422 $691
Oct14 1,388|$% 0.25 $35( $24 1,388/ $ 0.38 $524 $898
Nowv-14 1,832|$ 0.23 $429 $24 1,832|$ 0.36 $657| $1,110
Dec 1,863|$ 0.25 $457 $24 1,863| $ 0.40 $739| $1,220
Average 1,51 $ 0.25 $373 $24 1,561% 0.49 $784 $1,17¢
Total 18,73¢ $ 3.02| $4,48( $284 18,736 $ 5.92| $9,38( $14,14
Natural Ga®iling Data
NYSEG
NY
Bling Delivery- NYSEG Supply- NYSEG
Period Other Other
Usage | Rae S | B Usage | Rate Cost | Charged Total
(therms)| ($/therm) Charged (therms)|($/therm)
Janl4 1,434 % 0.27 $391 $24 1,434 $ 0.52 $757 $Y $1,167
Feb14 1,091 $ 0.28 $300 $24 1,091 $ 0.56 $615 $1  $940
Mar-14 1,697 $ 0.25 $424 $24 1,697 $ 0.61| $1,041 $1 $1,489
Apr-14 1,110 $ 0.29 $318 $29 1,110 $ 0.61 $679 $1 $1,028
May-14 766 $ 0.08 $58 $13 766 $ 0.55 $414 $1  $489
Junld 1,588 $ 0.07 $113 $24 1,588 $ 0.53 $847 $1  $980
Juki4 2,971 $ 0.08 $224 $171 2,977$ 0.50| $1,483 $Y $1,723
Aug-14 4,877 $ 0.08 $367 $171 4,877 $ 0.43]| $2,106 $Y $2,490
Sepld 6,841 $ 0.08 $514 $20 6,841$ 0.40| $2,71] $Y $3,246
Oct14 3,150 $ 0.24 $759 $19 3,150 $ 0.41| $1,293 $1 $2,072
Nov-14 1,682 $ 0.27 $461 $24 1,682$ 0.45 $760 $1 $1,245
Decl4 2,837 $ 0.26 $734 $24 2,837 % 0.49| $1,397 $Y $2,150
Average 2,504 $ 0.19 $389 $21 2504 $ 051 $1,174 $Y $1,585
Total 30,049 $ 2.23| $4,664 $254 30,049 $ 6.07| $14,091 $1q $19,02]
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SU Sample

NaturalGasBiling Data

NYSEG
NY
Pb"' I_ngd Delivery- NYSEG Supply- NYSEG
erio
Usage | Rate Cost D(Z;C:rry Usage | Rate Cost C?::S;s Total
(therms) | ($/therm) Charges] (therms) | ($/therm)
Janl4| 6,445 $ 0.22| $1,431 $24 6,449 $ 0.52| $3,379 $387 $5,22(
Feb14| 6,352$ 0.21| $1,322 $24 6,352$ 0.56| $3,5589 $399 $5,324
Mar-14f 5,361 $ 0.19| $1,034 $24 5361 $ 0.61| $3,289 $344 $4,699
Apr-14 2577 $ 0.23 $581] $24 2577$ 0.61| $1574 $179 $2,35¢
May-14 280/ $ 0.34 $96 $24 280/ $ 0.59 $164 $23  $307
Junl4 55/ $ 0.33 $18 $24 55/ $ 0.56 $31] $7 $79
Juk14] 86/ $ 0.34 $29 $24 86/ $ 0.53 $45 $9  $107
Aug-14 300$ 0.32 $9 $24 30/ $ 0.46 $14 $5 $51]
Sepl4 187/ $ 0.36 $67 $24 187|$ 0.43 $80 $14]  $185
Oct-14 721/ $ 0.34 $245 $24 721$ 0.41 $299 $46]  $613
Nov-14] 2,957|$ 0.24 $707] $24 2,957$ 0.45| $1,33q $16f $2,232
Decl14| 3,483 % 0.26 $897] $24 3,483 $ 0.49| $1,709 $211 $2,84(
Natural Ga®iling Data
. Total Total Total :
Biling ola o od Billed
Period Usage | Usage | Other Total
(therms)] Cost | Chargeq
Janl4 20,23 $14,86] $504 $15,36¢
Feb14] 21,2090 $17,06( $514 $17,574
Mar-14] 18,684 $14,52 $4671 $14,994
Apr-14 11,594 $9,102 $30Q $9,403
May-14 6,599 $5,074 $134 $5,206
Junld 5,914 $4,314 $124 $4,444
Jukl4 5,643 $3,77( $121 $3,89]
Aug-14 8,450 $5,044 $1171 $5,161
Sepld4] 10,784 $6,08( $131] $6,21(
Oct14] 7,119 $4,693 $16Q $4,854
Nowv-14 9,851 $6,284 $284 $6,57(
Dec14 14,434 $9,801] $330 $10,13]
Average 11,69 $8,384 $26d4 $8,65]
Total 140,314 $100,62( $3,187 $103,80]
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Monthly Natural Gas Usage
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Major Energy Consumers
Thef ol | owing table |Iists estimates of the
information in this table can be used to determine possible target areas for energy improvements.

Percent of
Description Power Rating Energy
Consumed
Compressors 1,585 [hp] 48%
Motors 1,440[hp] 44%

Lighting 194 [kW] (260 [hp]) 8%

The pie chart below describes the plantds
operation performed within the plant.

Major Energy Consumers
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Implementation Survey
Syracuse University

Industrial Assessment Center
Phone: 3151431523
Fax: 3154439099

Email: iac@ecs.syr.edu
http://iac.syr.edu/

Thank you for participating in the Industrial Assessment program withteam from Syracuse

University.

Please take a few minutes to fill out the following implementation survey. This information is very
important to our team and to the U.S. Department of Energy for evaluation purposes. Please return
the completed materiak the earliest possible date to:

Company name:

Assessment number:

Assessment date:
Report date:
Contact person:
Title:

Mailing address:
Phone:
Signature:

Date:

General comments:

Suresh Santanam Sc.D., P.E., Director
S.U. Industrial Assessment Center
263 Link Hall, Syracuse University

Syracuse, NY 13244

SUOGXXX

efeef -

eefemfommm

Have you or do you iend to share the results of this study with anyone else?

Did our visit result in any other energy saving projects or activities which were not part of the
recommendations listed in our report?

Syracuse University IAC
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AR #1
Recommendation name: Reduce Compressed Air System Line Pressure

Implementation status (please circle one):
Was completely implemented as of the following date:
Will be implemented by the following date:
Will not be implemented

If the recommendatiohas been or will be implemented, please estimate:

Implementation cost:
Savings, if different from estimated above:

If the recommendation will not be implemented please choose a reason and provide further
explanation below:

Code Reason Code Reason
1 Unsuitable return on investment| 10 Material restrictions
2 Too expensive initially 11 Bureaucratic restrictions
3 Cash flow prevents implementatiq 14 Lack of staff for analysis and/or
implementation
4 Unacceptable operating chargey 15 Not worthwhile
5 Impractical 16 Disagree
6 Process and/or equipment chang| 17 Risk or inconvenience to personnel
7 Facility change 18 | Suspected risk or problem with equipment
product
8 Personnel changes 19 Rejected after implementation failed
9 Praduction schedule changes | 22 Other

If the recommendation will not be implemented please provide detailed reasoning why:

Additional Comments:
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AR #2
Recommendation name: Reduce Lighting Legls

Implementation status (please circle one):
Was completely implemented as of the following date:
Will be implemented by the following date:
Will not be implemented

If the recommendation has been or will be implemented, please estimate:

Implementéon cost:
Savings, if different from estimated above:

If the recommendation will not be implemented please choose a reason and provide further
explanation below:

Code Reason Code Reason
1 Unsuitable return on investment| 10 Material restrictions
2 Too expensive initially 11 Bureaucratic restrictions
3 Cash flow prevents implementatiq 14 Lack of staff for analysis and/or
implementation
4 Unacceptable operating chargey 15 Not worthwhile
5 Impractical 16 Disagree
6 Process and/or egpment changes| 17 Risk or inconvenience to personnel
7 Facility change 18 | Suspected risk or problem with equipment
product
8 Personnel changes 19 Rejected after implementation failed
9 Production schedule changes | 22 Other

If the recommendation withot be implemented please provide detailed reasoning why:

Additional Comments:
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AR #3
Recommendation name: Eliminate Use of Electric Space Heaters

Implementation status (please cirolee):
Was completely implemented as of the following date:
Will be implemented by the following date:
Will not be implemented

If the recommendation has been or will be implemented, please estimate:

Implementation cost:
Savings, if differenfrom estimated above:

If the recommendation will not be implemented please choose a reason and provide further
explanation below:

Code Reason Code Reason
1 Unsuitable return on investment| 10 Material restrictions
2 Too expensive initially 11 Bureaucratic restrictions
3 Cash flow prevents implementatiq 14 Lack of staff for analysis and/or
implementation
4 Unacceptable operating chargey 15 Not worthwhile
5 Impractical 16 Disagree
6 Process and/or equipment chang| 17 Risk or inconvenience togpsonnel
7 Facility change 18 | Suspected risk or problem with equipment
product
8 Personnel changes 19 Rejected after implementation failed
9 Production schedule changes | 22 Other

If the recommendation will not be implemented please provide detadsdning why:

Additional Comments:
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AR #4
Recommendation name: Implement a Regular Leak Maintenance Program

Implementation status (please circle one):
Was completely implemented astbé following date:
Will be implemented by the following date:
Will not be implemented

If the recommendation has been or will be implemented, please estimate:

Implementation cost:
Savings, if different from estimated above:

If the recommendation will not be implemented please choose a reason and provide further
explanation below:

Code Reason Code Reason
1 Unsuitable return on investment| 10 Material restrictions
2 Too expensive initially 11 Bureaucratic restrictions
3 Cash flow preents implementatior] 14 Lack of staff for analysis and/or
implementation
4 Unacceptable operating chargey 15 Not worthwhile
5 Impractical 16 Disagree
6 Process and/or equipment chang| 17 Risk or inconvenience to personnel
7 Facility change 18 | Suspectedisk or problem with equipment o
product
8 Personnel changes 19 Rejected after implementation failed
9 Production schedule changes | 22 Other

If the recommendation will not be implemented please provide detailed reasoning why:

Additional Comments:
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AR #5
Recommendation name: Install Occupancy Sensors in Clean Room Hallway

Implementation status (please circle one):
Was completely implemented as of the following date:
Will be implementedy the following date:
Will not be implemented

If the recommendation has been or will be implemented, please estimate:

Implementation cost:
Savings, if different from estimated above:

If the recommendation will not be implemented gsle choose a reason and provide further
explanation below:

Code Reason Code Reason
1 Unsuitable return on investment| 10 Material restrictions
2 Too expensive initially 11 Bureaucratic restrictions
3 Cash flow prevents implementatiq 14 Lack of staff foranalysis and/or
implementation
4 Unacceptable operating chargey 15 Not worthwhile
5 Impractical 16 Disagree
6 Process and/or equipment chang| 17 Risk or inconvenience to personnel
7 Facility change 18 | Suspected risk or problem with equipment
product
8 Personnel changes 19 Rejected after implementation failed
9 Production schedule changes | 22 Other

If the recommendation will not be implemented please provide detailed reasoning why:

Additional Comments:
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AR #6
Recommendation name: Duct Outside Air to Compressors

Implementation status (please circle one):
Was completely implemented as of the following date:
Will be implemented by the following date:
Will not be implemented

If the recommendation has been or will be implemented, please estimate:

Implementation cost:
Savings, if different from estimated above:

If the recommendation will not be implemented please choose a reason and provide further
explanation blow:

Code Reason Code Reason

1 Unsuitable return on investment| 10 Material restrictions

2 Too expensive initially 11 Bureaucratic restrictions

3 Cash flow prevents implementatiq 14 Lack of staff for analysis and/or
implementation

4 Unacceptable opetiag charges 15 Not worthwhile

5 Impractical 16 Disagree

6 Process and/or equipment chang| 17 Risk or inconvenience to personnel

7 Facility change 18 | Suspected risk or problem with equipment

product
8 Personnel changes 19 Rejected after implementan failed
9 Production schedule changes | 22 Other

If the recommendation will not be implemented please provide detailed reasoning why:

Additional Comments:
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AR #7
Recommendation name: Install Energy Efficient Exit Sign Bulbs

Implementation status (please circle one):
Was completely implemented as of the following date:
Will be implemented by the following date:
Will not be implemented

If the recommendation has been or will be impeated, please estimate:

Implementation cost:
Savings, if different from estimated above:

If the recommendation will not be implemented please choose a reason and provide further
explanation below:

Code Reason Code Reason

1 Unsuitablereturn on investment | 10 Material restrictions

2 Too expensive initially 11 Bureaucratic restrictions

3 Cash flow prevents implementatiq 14 Lack of staff for analysis and/or
implementation

4 Unacceptable operating chargey 15 Not worthwhile

5 Impractica 16 Disagree

6 Process and/or equipment chang| 17 Risk or inconvenience to personnel

7 Facility change 18 | Suspected risk or problem with equipment

product
8 Personnel changes 19 Rejected after implementation failed
9 Production schedule changes | 22 Other

If the recommendation will not be implemented please provide detailed reasoning why:

Additional Comments:
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AR #8
Recommendation name: Insulate Pipes

Implementation status (plea circle one):
Was completely implemented as of the following date:
Will be implemented by the following date:
Will not be implemented

If the recommendation has been or will be implemented, please estimate:

Implementation cost:
Savings, if dferent from estimated above:

If the recommendation will not be implemented please choose a reason and provide further
explanation below:

Code Reason Code Reason
1 Unsuitable return on investment| 10 Material restrictions
2 Too expensive initidy 11 Bureaucratic restrictions
3 Cash flow prevents implementatiq 14 Lack of staff for analysis and/or
implementation
4 Unacceptable operating chargey 15 Not worthwhile
5 Impractical 16 Disagree
6 Process and/or equipment chang| 17 Risk or inconverence to personnel
7 Facility change 18 | Suspected risk or problem with equipment
product
8 Personnel changes 19 Rejected after implementation failed
9 Production schedule changes | 22 Other

If the recommendation will not be implemented please pradedailed reasoning why:

Additional Comments:
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AR #9
Recommendation name: Install Occupancy Sensors on Vending Machines

Implementation status (please circle one):
Was completely implenmged as of the following date:
Will be implemented by the following date:
Will not be implemented

If the recommendation has been or will be implemented, please estimate:

Implementation cost:
Savings, if different from estimated above:

If the recommendation will not be implemented please choose a reason and provide further
explanation below:

Code Reason Code Reason

1 Unsuitable return on investment| 10 Material restrictions

2 Too expensive initially 11 Bureaucratic restrictions

3 Cad flow prevents implementatiol 14 Lack of staff for analysis and/or
implementation

4 Unacceptable operating chargey 15 Not worthwhile

5 Impractical 16 Disagree

6 Process and/or equipment chang| 17 Risk or inconvenience to personnel

7 Facility change 18 | Suspected risk or problem with equipment

product
8 Personnel changes 19 Rejected after implementation failed
9 Production schedule changes | 22 Other

If the recommendation will not be implemented please provide detailed reasoning why:

Additional Comments:
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