CommiSSion Reduction Programs

(Mercantile Customers Only)

- i il Application to Commit Energy
Ohlo ‘ PUbIIc Utllltles Efficiency/Peak Demand

Case No.: 12-837 -El -EEC

Mercantile Customer: Emerald Hilton Davis
Electric Utility: Duke Energy

Program Title or
Description: Multiple VFD Projects

Rule 4901:1-39-05(F), Ohio Administrative Code (O.A.C.), permits a mercantile
customer to file, either individually or jointly with an electric utility, an application to
commit the customer’s existing demand reduction, demand response, and energy
efficiency programs for integration with the electric utility’s programs. The following
application form is to be used by mercantile customers, either individually or jointly
with their electric utility, to apply for commitment of such programs in accordance with
the Commission’s pilot program established in Case No. 10-834-EL-POR

Completed applications requesting the cash rebate reasonable arrangement option
(Option 1) in lieu of an exemption from the electric utility’s energy efficiency and
demand reduction (EEDR) rider will be automatically approved on the sixty-first
calendar day after filing, unless the Commission, or an attorney examiner, suspends or
denies the application prior to that time. Completed applications requesting the
exemption from the EEDR rider (Option 2) will also qualify for the 60-day automatic
approval so long as the exemption period does not exceed 24 months. Rider
exemptions for periods of more than 24 months will be reviewed by the Commission
Staff and are only approved up the issuance of a Commission order.

Complete a separate application for each customer program. Projects undertaken by a
customer as a single program at a single location or at various locations within the same
service territory should be submitted together as a single program filing, when possible.
Check all boxes that are applicable to your program. For each box checked, be sure to
complete all subparts of the question, and provide all requested additional information.
Submittal of incomplete applications may result in a suspension of the automatic
approval process or denial of the application.

Any confidential or trade secret information may be submitted to Staff on disc or via
email at ee-pdr@puc.state.oh.us.
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http://dis.puc.state.oh.us/CaseRecord.aspx?CaseNo=10-0834
mailto:ee-pdr@puc.state.oh.us

Section 1: Mercantile Customer Information

Name: Emerald Hilton Davis
Principal address: 2235 Langdon Farm Rd, Cincinnati, Ohio 45237
Address of facility for which this energy efficiency program applies:

2235 Langdon Farm Rd, Cincinnati, Ohio 45237
Name and telephone number for responses to questions:

Grady Reid, Jr Duke Energy 513-287-1038

Electricity use by the customer (check the box(es) that apply):

v’ The customer uses more than seven hundred thousand kilowatt hours per
year at the above facility. (Refer to Appendix A for documentation.)

o  The customer is part of a national account involving multiple facilities in
one or more states. (Please attach documentation.)

Section 2: Application Information
A) The customer is filing this application (choose which applies):

o Individually, without electric utility participation.

v Jointly with the electric utility.
B) The electric utility is: Duke Energy
C) The customer is offering to commit (check any that apply):

o  Energy savings from the customer’s energy efficiency program.
(Complete Sections 3, 5, 6, and 7.)

o  Capacity savings from the customer’s demand response/demand
reduction program. (Complete Sections 4, 5, 6, and 7.)

v’ Both the energy savings and the capacity savings from the customer’s
energy efficiency program. (Complete all sections of the Application.)
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Section 3: Energy Efficiency Programs

A) The customer’s energy efficiency program involves (check those that apply):

v Early replacement of fully functioning equipment with new equipment.
(Provide the date on which the customer replaced fully functioning
equipment, and the date on which the customer would have replaced
such equipment if it had not been replaced early. Please include a brief
explanation for how the customer determined this future replacement
date (or, if not known, please explain why this is not known)).

The following new equipment was installed starting March 2008 and was
finished September 2011.

1 VED on 150 HP Kady Mill

1 VFD on 20 HP Mill - 5832 hours

2 VED’s on 20 HP Mills - 4860 hours

2 VFD’s on 40 HP Mixers

2 VED’s on 50 HP Mixers - 4860 hours

1 VFD on 50 HP Mixer - 1944 hours

3 VED’s on 50 HP Mixers - 6156 hours

1 VFD on 50 HP Scraper

0 Installation of new equipment to replace equipment that needed to be
replaced The customer installed new equipment on the following date(s):

o  Installation of new equipment for new construction or facility expansion.
The customer installed new equipment on the following date(s):

o  Behavioral or operational improvement.

B) Energy savings achieved/to be achieved by the energy efficiency program:

1) If you checked the box indicating that the project involves the early
replacement of fully functioning equipment replaced with new
equipment, then calculate the annual savings [(kWh used by the original
equipment) - (kWh used by new equipment) = (kWh per year saved)].
Please attach your calculations and record the results below:

Annual savings: 690,318 kWh (Refer to Appendix B for
calculations and supporting documents).

2) If you checked the box indicating that the customer installed new
equipment to replace equipment that needed to be replaced, then calculate
the annual savings [(kWh used by less efficient new equipment) - (kWh
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used by the higher efficiency new equipment) = (kWh per year saved)].
Please attach your calculations and record the results below:

Annual savings:

Please describe any less efficient new equipment that was rejected in favor
of the more efficient new equipment.

3) If you checked the box indicating that the project involves equipment for
new construction or facility expansion, then calculate the annual savings
[(kWh used by less efficient new equipment) - (kWh used by higher
efficiency new equipment) = (kWh per year saved)]. Please attach your
calculations and record the results below:

Annual savings: kWh

Please describe the less efficient new equipment that was rejected in favor
of the more efficient new equipment.

4) If you checked the box indicating that the project involves behavioral or
operational improvements, provide a description of how the annual
savings were determined.
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Section 4: Demand Reduction/Demand Response Programs
A) The customer’s program involves (check the one that applies):

v’ Coincident peak-demand savings from the customer’s energy
efficiency program.

0  Actual peak-demand reduction. (Attach a description and documentation
of the peak-demand reduction.)

o  Potential peak-demand reduction (check the one that applies):

0 The customer’s peak-demand reduction program meets the
requirements to be counted as a capacity resource under a tariff
of a regional transmission organization (RTO) approved by the
Federal Energy Regulatory Commission.

0 The customer’s peak-demand reduction program meets the
requirements to be counted as a capacity resource under a
program that is equivalent to an RTO program, which has been
approved by the Public Utilities Commission of Ohio.

B) On what date did the customer initiate its demand reduction program?

New equipment was installed starting March 2008 and was finished
September 2011.

C) What is the peak demand reduction achieved or capable of being achieved
(show calculations through which this was determined):

17.9 kW

Refer to Appendix B for calculations and supporting
documents.
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Section 5: Request for Cash Rebate Reasonable
Arrangement (Option 1) or Exemption from Rider (Option 2)

Under this section, check the box that applies and fill in all blanks relating to that
choice.

Note: If Option 2 is selected, the application will not qualify for the 60-day automatic
approval. All applications, however, will be considered on a timely basis by the
Commission.

A) The customer is applying for:
v Option 1: A cash rebate reasonable arrangement.

OR

o Option 2: An exemption from the energy efficiency cost recovery
mechanism implemented by the electric utility.

OR
o  Commitment payment
B) The value of the option that the customer is seeking is:

Option 1: A cash rebate reasonable arrangement, which is the lesser
of (show both amounts):

O A cash rebate of - Refer to Appendix C for
documentation. (Rebate shall not exceed 50% project
cost. Attach documentation showing the methodology
used to determine the cash rebate value and
calculations showing how this payment amount was
determined.) NOTE: Due to its own error, Duke will
honor the offer letter sent at the company’s expense.

Option2:  An exemption from payment of the electric utility’s
energy efficiency/peak demand reductionrider.

O An exemption from payment of the electric utility’s
energy efficiency/peak demand reduction rider for
__ months (not to exceed 24 months). (Attach
calculations showing how this time period was
determined.)

OR

0 A commitment payment valued at no more than
Revised October 4, 2011 -6-



OR

|

$ . (Attach documentation and

calculations showing how this payment amount was
determined.)

Ongoing exemption from payment of the electric
utility’s energy efficiency/peak demand reduction
rider for an initial period of 24 months because this
program is part of the customer’s ongoing efficiency
program. (Attach documentation that establishes the
ongoing nature of the program.) In order to continue
the exemption beyond the initial 24 month period, the
customer will need to provide a future application
establishing additional energy savings and the
continuance of the organization’s energy efficiency
program.)

Section 6: Cost Effectiveness

The program is cost effective because it has a benefit/cost ratio greater than 1 using the

(choose which applies):

o  Total Resource Cost (TRC) Test. The calculated TRC value is:

(Continue

v Utility Cost Test (UCT) . The calculated UCT value is 13.41 (Skip to
Subsection 2.) Refer to Appendix D for calculations and supporting

documen

to Subsection 1, then skip Subsection 2)

ts.

Subsection1: TRC Test Used (please fill in all blanks).

The TRC value of the program is calculated by dividing the value of our
avoided supply costs (generation capacity, energy, and any transmission or
distribution) by the sum of our program overhead and installation costs and
any incremental measure costs paid by either the customer or the electric

utility.

The electric utility’s avoided supply costs were

Our program costs were

The incremental measure costs were
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Subsection 2: UCT Used (please fill in all blanks).

We calculated the UCT value of our program by dividing the value of our
avoided supply costs (capacity and energy) by the costs to our electric utility
(including administrative costs and incentives paid or rider exemption costs)
to obtain our commitment.

Our avoided supply costs were $362,200.
The utility’s program costs were $11,760.

The utility’s incentive costs/rebate costs were-

Refer to Appendix D for calculations and supporting documents.

Section 7: Additional Information
Please attach the following supporting documentation to this application:
Narrative description of the program including, but not limited to, make,
model, and year of any installed and replaced equipment.

A copy of the formal declaration or agreement that commits the program or
measure to the electric utility, including:

1) any confidentiality requirements associated with the agreement;

2) a description of any consequences of noncompliance with the terms of the
commitment;

3) a description of coordination requirements between the customer and the
electric utility with regard to peak demand reduction;

4) permission by the customer to the electric utility and Commission staff
and consultants to measure and verify energy savings and/or
peak-demand reductions resulting from your program; and,

5) a commitment by the customer to provide an annual report on your
energy savings and electric utility peak-demand reductions achieved.

Refer to Appendix E for supporting documentation

A description of all methodologies, protocols, and practices used or proposed
to be used in measuring and verifying program results. Additionally,
identify and explain all deviations from any program measurement and
verification guidelines that may be published by the Commission.

Revised October 4, 2011 -8-



Please indicate your response to this rebate offer within 30 days of receipt.
[X] Rebate is accepted. [] Rebate is declined.

By accepting this rebate, Emerald Hilton Davis LLC affirms its intention to commit and integrate the
energy efficlency projects listed on the following pages into Duke Energy's peak demand reduction,
demand response and/or energy efficiency programs.

Additionally, Emerald Hilton Davis LLC also agrees to serve as joint applicant in any future filings
necessary to secure approval of this arrangement as required by PUCO and to comply with any
information and reporting requirements imposed by rule or as part of that approval.

Finally, Emerald Hilton Davis LLC affirms that all application information submitted to Duke Energy
pursuant to this rebate offer is true and accurate. Information in question would include, but not be
limited to, project scope, equipment specifications, equipment operational details, project costs,
project completion dates, and the quantity of energy conservation measures installed.

If rebate is accepted, will you use the monies to fund future energy efficiency and/or demand
reduction projects?

YES [CJNO

if rebate is declined, please indicate reason {optional);

x{c s Qs gt’fa.gzm t Thpenga t2ee—

Customer Signature Printed Name Date
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Proposed Rebate Amounts

ECM-1 | 1- 150 hp Kady Mill N
ECM-2 | 1-VFD, 20 hp mill ]
ECM-3 [ 2-VFD, 20 hp mills .
ECM-4 3 - VED, 40 hp mixers -
ECM-5 | 2 - VFD, 50 hp mixer ]
ECM-6 | 1-VED, 50 hp mixers e
ECM-7 2 - VFD, 50 hp mixers -
ECM-8 1- VFD, 50 hp scraper -
Total I
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= H HH Application to Commit
Ohlo ‘ Pubhc U%lhtﬂﬁs Energy Efficiency/Peak

Cgm 111 E 5S§Qﬁ Demand Reduction
Programs
(Mercantile Customers
Oniy)
Case No.: - -EL-EEC
State of
ﬂ‘g m Dh(&m f J“‘v , Affiant, being duly sworn according to law, deposes and says
that:
1. I am the duly authorized representative of:

Etiepand HiotTesd Doavis LLE

[insert customer or EDU company name and any applicable nanfae(s) doing business as]

2. I have personally examined all the information contained in the foregoing
application, inciuding any exhibits and attachments. Based upon my examination
and inquity of those persons immediately responsible for obtaining the
information contained in the application, I believe that the information is true,
accurate and complete.

3. I am aware of fines and penalties which may be imposed under Ohio Revised

Code Sections 2921.11, 2921.31, 4903.02, 4903.03, and 4903.99 for submitting
false information,

N
/% Bl cinad . SA ECECT, € 2e
Signature of Affiafit& Title

_Sworn and subscribed before me this 7 day of D?CQ st ,
20| Month/Year

/ QU?J&T (% %JWMM )/W‘é‘t ( L /\ r-g“-d RShour i

Signature of official administering’dath Print Name and Title

Dl 18 202

My commission expires on

KELLY A. STSA{;SB%
. Notary Putiic, Stalo of Ohlo
4{Page My Commission Expires 04-18-20147




Appendix A - Emerald Hilton Davis

96000753 02
EMERALD HILTON DAVIS
2235 LANGDON FARM RD
CINCINNATI, OH 45237
Date Days| Actual KWH
8/29/2011 31 1,876,190
7/29/2011 30 1,717,061
6/29/2011 29 1,740,677
5/31/2011 32 1,766,938
4/29/2011 30 1,755,816
3/30/2011 29 1,829,827
3/1/2011 29 1,828,502
1/31/2011 32 1,972,752
12/30/2010 31 1,868,242
11/29/2010 33 1,799,357
10/27/2010 29 1,698,413
9/28/2010 32 1,939,291
Total 21,793,066




See Appendix B At The End



Appendix C -Cash Rebate Calculation

VFD

Measure

Quantity

Cash Rebate Rate

Rebate

Cash Rebate

50% of incentive that would be offered by

Emerald Hilton Davis - VFD, 150 hp Kady Mill 1 the Smart Saver Custom program -_ -
50% of incentive that would be offered by
Emerald Hilton Davis - VFD, 20 hp mill 5832 hours 1 the Smart Saver Custom program - -
50% of incentive that would be offered by
Emerald Hilton Davis - VFD, 20 hp mills 4860 hours 2 the Smart Saver Custom program - -
50% of incentive that would be offered by
Emerald Hilton Davis - VFD, 40 hp mixers 6156 hours 2 the Smart Saver Custom program -_ -
50% of incentive that would be offered by
Emerald Hilton Davis - VFD, 50 hp mixers 4860 hours 2 the Smart Saver Custom program - -
50% of incentive that would be offered by
Emerald Hilton Davis - VFD, 50 hp mixer 1944 hours 1 the Smart Saver Custom program -_ -
50% of incentive that would be offered by
Emerald Hilton Davis - VFD, 50 hp mixers 3 the Smart Saver Custom program - -_
50% of incentive that would be offered by
Emerald Hilton Davis - VFD, 50 hp scraper 1 the Smart Saver Custom program -_ -
|

Total




Appendix D -UCT Value

VFD
Measure Total Avoided Cost Program Cost Incentive Quantity Measure UCT
Emerald Hilton Davis - VFD, 150 hp Kady Mill $70,112 $3,065 [ ] 1 8.69
Emerald Hilton Davis - VFD, 20 hp mill 5832 hours $15,508 S474 - 1 14.78
Emerald Hilton Davis - VFD, 20 hp mills 4860 hours $13,165 $361 E | 2 17.30
Emerald Hilton Davis - VFD, 40 hp mixers $17,528 $766 [ ] 2 8.69
Emerald Hilton Davis - VFD, 50 hp mixers 4860 hours $31,191 $970 l 2 17.14
Emerald Hilton Davis - VFD, 50 hp mixer 1944 hours $14,657 $540 - 1 8.30
Emerald Hilton Davis - VFD, 50 hp mixers 6156 hours $38,540 $849 l 3 25.71
Emerald Hilton Davis - VFD, 50 hp scraper $22,536 $940 E 1 9.24
Totals $362,200 $11,760 E | 13
Total Avoided Supply Costs $362,200 Aggregate Application UCT 13.41
Total Program Costs $11,760

Total Incentive




Appendix B — Energy Savings Achieved

Pre-Project (at the meter)

Post-Project (at the meter)

Savings (at the meter)

Total Annual Summer New Total Annual Summer Energy Demand
ECM | As-Found Equipment kwh' Coincident kW' | Equipment kwh' Coincident kW? | Savings (kWh) | Savings (kW)?
ECM1 Ii/lsc?t:rp Kady Mill 527,697 109.9 VFD Added 409,234 112.2 118,463 (2.2)
ECM2 | 50 HP Scraper Motor 169,617 353 VFD Added 131,540 36.1 38,077 (0.7)
ECM3 ‘l\‘/?o:':r'v'eyer Mixer 131,924 275 VFD Added 103,309 28.0 29,616 (0.6)
50 HP Ross Mixer
ECM4 | Motor —6,156 217,534 35.3 VFD Added 146,502 32.5 71,031 2.9
Operating Hours
50 HP Ross Mixer
ECMS5 | Motor —4,860 171,737 35.3 VFD Added 115,660 325 56,077 2.9
Operating Hours
50 HP Ross Mixer
ECM6 | Motor—1,944 68,695 35.3 VFD Added 46,264 32.5 22,431 2.9
Operating Hours
20 HP Netzsch Mill
ECM7 | Motor — 4,860 68,695 14.1 VFD Added 44,862 13.0 23,833 1.2
Operating Hours
20 HP Netzsch Mill
ECMS8 | Motor — 5,832 82,434 14.1 VFD Added 53,834 13.0 28,599 1.2
Operating Hours
Notes:
1. Energy consumption baseline, demand baseline and post-project energy consumption basis are outlined in the following pages.
2. Demand savings are returned by DSMore software as a result of energy savings allocations at the coincident hour. Post-project demand

is calculated as the difference between pre-project modeled demand and the DSMore software result. An exception occurs where it was

identified that the addition of the VFD introduces the possibility of a demand increase at the coincident hour. In these cases, the

expected demand increase is applied.




Total Annual Energy

Total Demand

ECM Quantity Savings (kWh) Savings (kW)
ECM1 1 118,463 (2.2)
ECM2 1 38,077 (0.7)
ECM3 2 59,231 (1.1)
ECM4 3 213,094 8.7
ECM5 2 112,155 5.8
ECM6 1 22,431 2.9
ECM7 2 47,666 2.3
ECM8 1 28,599 1.2
Total 639,716 16.7

Application of 7.43% line losses yields 690,318 kWh savings and 17.9 coincident kW savings at the plant. This value also reflects minor rounding
error resulting from the analytical mode of DSMore software used to model the projects.




Mercantile Self Direct Page 1 0of 3

Nonresidential Custom Incentive Application P Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 Energy-

The VFD Worksheet is part 2 of the application. Do not submit this file without submitting a completed Partl Custom Application document file,
which can be found at www.duke-energy.com.

Before you complete this application, please note the following important criteria:
Submitting this application does not guarantee an incentive will be approved.
Rebates are based on electricity conservation only
Electric demand and/or energy reductions must be well documented with auditable calculations
Incomplete applications will not be reviewed; all fields are required.
Refer to the complete list of Instructions and Disclaimers, found in the Mercantile Self Custom Application Part 1 document

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Prem Dhamija

Company Emerald Hilton Davis

Equipment Vendor / Project Engineer Contact Information

Name Sid Rose

Company Cincinnati Belting & Transmission

Location of Proposed VFD Project

Site Name Cincinnati site
Electric Account Number(s) 9600-0753-02
Site Address 2235 Langdon Farm Rd., Cincinnati, OH 45237

Before proceeding with the custom application, please verify that your project is not on the Self-Direct Prescriptive application
The prescriptive incentive applications can be found at:

http://www.duke-energy.com/ohio-large-business/smart-saver/mercantile-self-direct.asp
Prescriptive rebate amounts are pre-approved.

11-322 MSD Custom DSMore Input Emerald Hilton Davis - VFD Rev 3.xlsx 150 hp Kady Mill
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Mercantile Self Direct
Nonresidential Custom Incentive Application

Page 2 of 3

Rev 7/11 P‘

Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 EnerQY@
Use one worksheet for each type of motor or fan that is being evaluated for a VFD | App No.
Driven Equipment Name Kady Mill Type | Rev.
Quantity 1
Brake HP (BHP) at Full Load (see note 1) 140.0
Nameplate HP 150.0
Current Equipment Operation without VFD - Input values for ONE driven equipment and its motor.
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven @ Actual | Nameplate |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment |Load (BHP) HP (%) (kw) (seenote2) |Jan | Feb | Mar| Apr |May| Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total (hr)
100 | % 140.0 93% 95| % 109.94 4,800 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
Not Running 0.0 0% NA | % 0.00 3,960 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 (720 | 744 | 720 | 744 8,760
Totals 8,760 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 | 720 | 744 8,760
Proposed Equipment Operation with VFD - Input values for ONE driven equipment and its motor.
[Efficiency of VFD [ 98] %]
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven | @ Actual Motor  |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment | Load (BHP) | Nameplate (%) (kw) (seenote2) [Jan | Feb | Mar| Apr |May| Jun | Jul | Aug| Sep | Oct | Nov | Dec | Total (hr)
100 | % 140.0 93% 95| % 109.94 960 0
90 [ % 126.0 84% 95| % 98.94 0
80 | % 112.0 75% 95| % 87.95 1920 0
70 | % 98.0 65% 95| % 76.96 0
60 | % 84.0 56% 95| % 65.96 1920 0
50 | % 70.0 47% 95| % 54.97 0
40 | % 56.0 37% 95| % 43.97 0
30| % 42.0 28% 95| % 32.98 0
20 | % 28.0 19% 95| % 21.99 0
10| % 14.0 9% 95| % 10.99 0
Not Running 0.0 0% NA | % 0.00 3,960 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 | 720 | 744 | 720 | 744 8,760
Totals 3,960 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 | 720 | 744 8,760
Detailed Project Description Attached? (Required)

1 Brake HP (BHP) at Full Load
The "full load" operating condition is the condition at which the driven equipment operates for the base condition (i.e., without the VFD!

2 Annual hours that motor runs
If the % operating loads do not vary between months, then enter the total annual hours that the motor will run at full load, partial load and hours

not operating.

3 Monthly hours that each motor runs
If the % operating loads vary between months (due to weather conditions or seasonal load), fill in the expected hours that the motor will run each montt

at full load, partial load and hours not operating.

11-322 MSD Custom DSMore Input Emerald Hilton Davis - VFD Rev 3.xlsx 150 hp Kady Mill
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Mercantile Self Direct Page 3 of 3

Nonresidential Custom Incentive Application P‘Epll'l'ékfe
VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 gy-
App No. 0
Rev. 0

Operating Hours (see note 4)

Weeks of
Weekday Saturday Sunday Use in Year |Total Annual
24x7 Start Hour End Hour Start Hour End Hour Start Hour End Hour |(see note 5) Hours of Use
7:00 AM 11:00 PM 7:00 AM 11:00 PM 52 4,800
Energy Savings
Existing (no VFD) | Proposed (VFD) Savings
Describe how energy numbers were calculated
Annual Electric Energy 527,697 kWh 409,234 kWh| 118,463 kWh
Electric Demand (kilowatts) 110 kW 112 kW -2 kw see calcs for cells AM15, AN1S, AM16, & AN16
Calculations attached No No (NOTE: values in these cells are per VFD)
Simple Payback
Average electric rate ($/kWh) on the applicable accounts (see note 6) $0.08
Estimated annual electric savings $9,122
Other annual savings in addition to electric savings, such as operations, maintenance, other fuels
Incremental cost to implement the project (equipment & installation) (see note 7) $23,650.10
Copy of vendor proposal is attached (see note 8) Yes
Simple Electric Payback in years (see note 9) | 2.592753062| |Tota| Payback in years 2.592753062

4 Operating Hours
Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours
between the sites on a separate sheet.

5 Weeks of Use in Year
If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of wher

usage is not expected and why: |Not running during holidays and some weekends, depending on production demand.

6 Average electric rate ($/kWh)
If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project

Costs exclude self installation costs.

Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where the existing equipment must be
replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor invoice is attached
Vendor invoices detailing costs of the project are always required.
New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback
If the simple payback on the project is less than 1 year, the rebate structure is affected.
Please check that the electric rate is accurate based on history.

11-322 MSD Custom DSMore Input Emerald Hilton Davis - VFD Rev 3.xlsx 150 hp Kady Mill
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Mercantile Self Direct Page 1 0of 3

Nonresidential Custom Incentive Application P Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 Energy-

The VFD Worksheet is part 2 of the application. Do not submit this file without submitting a completed Partl Custom Application document file,
which can be found at www.duke-energy.com.

Before you complete this application, please note the following important criteria:
Submitting this application does not guarantee an incentive will be approved.
Rebates are based on electricity conservation only
Electric demand and/or energy reductions must be well documented with auditable calculations
Incomplete applications will not be reviewed; all fields are required.
Refer to the complete list of Instructions and Disclaimers, found in the Mercantile Self Custom Application Part 1 document

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Prem Dhamija

Company Emerald Hilton Davis

Equipment Vendor / Project Engineer Contact Information

Name Sid Rose

Company Cincinnati Belting & Transmission

Location of Proposed VFD Project

Site Name Cincinnati site
Electric Account Number(s) 9600-0753-02
Site Address 2235 Langdon Farm Rd., Cincinnati, OH 45237

Before proceeding with the custom application, please verify that your project is not on the Self-Direct Prescriptive application
The prescriptive incentive applications can be found at:

http://www.duke-energy.com/ohio-large-business/smart-saver/mercantile-self-direct.asp
Prescriptive rebate amounts are pre-approved.

11-322 MSD Custom DSMore Input Emerald Hilton Davis - VFD Rev 3.xlsx 50 hp scraper
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Mercantile Self Direct
Nonresidential Custom Incentive Application

Page 2 of 3

Rev 7/11 P‘

Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 EnerQY@
Use one worksheet for each type of motor or fan that is being evaluated for a VFD | App No.
Driven Equipment Name Scraper Type | Rev.
Quantity 1
Brake HP (BHP) at Full Load (see note 1) 45.0
Nameplate HP 50.0
Current Equipment Operation without VFD - Input values for ONE driven equipment and its motor.
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven @ Actual | Nameplate |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment |Load (BHP) HP (%) (kw) (seenote2) |Jan | Feb | Mar| Apr |May| Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total (hr)
100 | % 45.0 90% 95| % 35.34 4,800 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
Not Running 0.0 0% NA | % 0.00 3,960 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 (720 | 744 | 720 | 744 8,760
Totals 8,760 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 | 720 | 744 8,760
Proposed Equipment Operation with VFD - Input values for ONE driven equipment and its motor.
[Efficiency of VFD [ 98] %]
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven | @ Actual Motor  |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment | Load (BHP) | Nameplate (%) (kw) (seenote2) [Jan | Feb | Mar| Apr |May| Jun | Jul | Aug| Sep | Oct | Nov | Dec | Total (hr)
100 | % 45.0 90% 95| % 35.34 960 0
90 [ % 40.5 81% 95| % 31.80 0
80 | % 36.0 72% 95| % 28.27 1920 0
70 | % 31.5 63% 95| % 24.74 0
60 | % 27.0 54% 95| % 21.20 1920 0
50 | % 22.5 45% 95| % 17.67 0
40 | % 18.0 36% 95| % 14.13 0
30| % 13.5 27% 95| % 10.60 0
20 | % 9.0 18% 95| % 7.07 0
10| % 4.5 9% 95| % 3.53 0
Not Running 0.0 0% NA | % 0.00 3,960 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 | 720 | 744 | 720 | 744 8,760
Totals 3,960 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 | 720 | 744 8,760
Detailed Project Description Attached? (Required)

1 Brake HP (BHP) at Full Load
The "full load" operating condition is the condition at which the driven equipment operates for the base condition (i.e., without the VFD!

2 Annual hours that motor runs
If the % operating loads do not vary between months, then enter the total annual hours that the motor will run at full load, partial load and hours

not operating.

3 Monthly hours that each motor runs
If the % operating loads vary between months (due to weather conditions or seasonal load), fill in the expected hours that the motor will run each montt

at full load, partial load and hours not operating.
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Mercantile Self Direct Page 3 of 3

Nonresidential Custom Incentive Application P‘Epll'l'ékfe
VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 gy-
App No. 0
Rev. 0

Operating Hours (see note 4)

Weeks of
Weekday Saturday Sunday Use in Year |Total Annual
24x7 Start Hour End Hour Start Hour End Hour Start Hour End Hour |(see note 5) Hours of Use
7:00 AM 11:00 PM 7:00 AM 11:00 PM 52 4,800
Energy Savings
Existing (no VFD) | Proposed (VFD) Savings
Describe how energy numbers were calculated
Annual Electric Energy 169,617 kWh 131,540 kWh 38,077 kWh
Electric Demand (kilowatts) 35 kW 36 kW -1 kw see calcs for cells AM15, AN1S, AM16, & AN16
Calculations attached No No (NOTE: values in these cells are per VFD)
Simple Payback
Average electric rate ($/kWh) on the applicable accounts (see note 6) $0.08
Estimated annual electric savings $2,932
Other annual savings in addition to electric savings, such as operations, maintenance, other fuels
Incremental cost to implement the project (equipment & installation) (see note 7) $11,764.70
Copy of vendor proposal is attached (see note 8) Yes
Simple Electric Payback in years (see note 9) | 4.012587847| |Tota| Payback in years 4.012587847

4 Operating Hours
Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours
between the sites on a separate sheet.

5 Weeks of Use in Year
If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of wher

usage is not expected and why: |Not running during holidays and some weekends, depending on production demand.

6 Average electric rate ($/kWh)
If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project

Costs exclude self installation costs.

Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where the existing equipment must be
replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor invoice is attached
Vendor invoices detailing costs of the project are always required.
New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback
If the simple payback on the project is less than 1 year, the rebate structure is affected.
Please check that the electric rate is accurate based on history.
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Mercantile Self Direct Page 1 0of 3

Nonresidential Custom Incentive Application P Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 Energy-

The VFD Worksheet is part 2 of the application. Do not submit this file without submitting a completed Partl Custom Application document file,
which can be found at www.duke-energy.com.

Before you complete this application, please note the following important criteria:
Submitting this application does not guarantee an incentive will be approved.
Rebates are based on electricity conservation only
Electric demand and/or energy reductions must be well documented with auditable calculations
Incomplete applications will not be reviewed; all fields are required.
Refer to the complete list of Instructions and Disclaimers, found in the Mercantile Self Custom Application Part 1 document

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Prem Dhamija

Company Emerald Hilton Davis

Equipment Vendor / Project Engineer Contact Information

Name Sid Rose

Company Cincinnati Belting & Transmission

Location of Proposed VFD Project

Site Name Cincinnati site
Electric Account Number(s) 9600-0753-02
Site Address 2235 Langdon Farm Rd., Cincinnati, OH 45237

Before proceeding with the custom application, please verify that your project is not on the Self-Direct Prescriptive application
The prescriptive incentive applications can be found at:

http://www.duke-energy.com/ohio-large-business/smart-saver/mercantile-self-direct.asp
Prescriptive rebate amounts are pre-approved.
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Mercantile Self Direct
Nonresidential Custom Incentive Application

Page 2 of 3

Rev 7/11 P‘

Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 EnerQY@
Use one worksheet for each type of motor or fan that is being evaluated for a VFD | App No.
Driven Equipment Name Meyer Mixers Type | Rev.
Quantity 2
Brake HP (BHP) at Full Load (see note 1) 35.0
Nameplate HP 40.0
Current Equipment Operation without VFD - Input values for ONE driven equipment and its motor.
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven @ Actual | Nameplate |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment |Load (BHP) HP (%) (kw) (seenote2) |Jan | Feb | Mar| Apr |May| Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total (hr)
100 | % 35.0 88% 95| % 27.48 4,800 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
Not Running 0.0 0% NA | % 0.00 3,960 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 (720 | 744 | 720 | 744 8,760
Totals 8,760 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 | 720 | 744 8,760
Proposed Equipment Operation with VFD - Input values for ONE driven equipment and its motor.
[Efficiency of VFD [ 98] %]
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven | @ Actual Motor  |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment | Load (BHP) | Nameplate (%) (kw) (seenote2) [Jan | Feb | Mar| Apr |May| Jun | Jul | Aug| Sep | Oct | Nov | Dec | Total (hr)
100 | % 35.0 88% 95| % 27.48 960 0
90 [ % 31.5 79% 95| % 24.74 0
80 | % 28.0 70% 95| % 21.99 1920 0
70 | % 24.5 61% 95| % 19.24 0
60 | % 21.0 53% 95| % 16.49 1920 0
50 | % 17.5 44% 95| % 13.74 0
40 | % 14.0 35% 95| % 10.99 0
30| % 10.5 26% 95| % 8.25 0
20 | % 7.0 18% 95| % 5.50 0
10| % 3.5 9% 95| % 2.75 0
Not Running 0.0 0% NA | % 0.00 3,960 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 | 720 | 744 | 720 | 744 8,760
Totals 3,960 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 | 720 | 744 8,760
Detailed Project Description Attached? (Required)

1 Brake HP (BHP) at Full Load
The "full load" operating condition is the condition at which the driven equipment operates for the base condition (i.e., without the VFD!

2 Annual hours that motor runs
If the % operating loads do not vary between months, then enter the total annual hours that the motor will run at full load, partial load and hours

not operating.

3 Monthly hours that each motor runs
If the % operating loads vary between months (due to weather conditions or seasonal load), fill in the expected hours that the motor will run each montt

at full load, partial load and hours not operating.
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Nonresidential Custom Incentive Application P‘Epll'l'ékfe
VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 gy-
App No. 0
Rev. 0

Operating Hours (see note 4)

Weeks of
Weekday Saturday Sunday Use in Year |Total Annual
24x7 Start Hour End Hour Start Hour End Hour Start Hour End Hour |(see note 5) Hours of Use
7:00 AM 11:00 PM 7:00 AM 11:00 PM 52 4,800
Energy Savings
Existing (no VFD) | Proposed (VFD) Savings
Describe how energy numbers were calculated
Annual Electric Energy 131,924 kWh 102,309 kWh 29,616 kWh
Electric Demand (kilowatts) 27 kW 28 kW -1 kw see calcs for cells AM15, AN1S, AM16, & AN16
Calculations attached No No (NOTE: values in these cells are per VFD)
Simple Payback
Average electric rate ($/kWh) on the applicable accounts (see note 6) $0.08
Estimated annual electric savings $2,280
Other annual savings in addition to electric savings, such as operations, maintenance, other fuels
Incremental cost to implement the project (equipment & installation) (see note 7) $20,009.57
Copy of vendor proposal is attached (see note 8) Yes
Simple Electric Payback in years (see note 9) | 8.77457159| |Tota| Payback in years 8.77457159

4 Operating Hours
Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours
between the sites on a separate sheet.

5 Weeks of Use in Year
If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of wher

usage is not expected and why: |Not running during holidays and some weekends, depending on production demand.

6 Average electric rate ($/kWh)
If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project

Costs exclude self installation costs.

Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where the existing equipment must be
replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor invoice is attached
Vendor invoices detailing costs of the project are always required.
New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback
If the simple payback on the project is less than 1 year, the rebate structure is affected.
Please check that the electric rate is accurate based on history.
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Nonresidential Custom Incentive Application P Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 Energy-

The VFD Worksheet is part 2 of the application. Do not submit this file without submitting a completed Partl Custom Application document file,
which can be found at www.duke-energy.com.

Before you complete this application, please note the following important criteria:
Submitting this application does not guarantee an incentive will be approved.
Rebates are based on electricity conservation only
Electric demand and/or energy reductions must be well documented with auditable calculations
Incomplete applications will not be reviewed; all fields are required.
Refer to the complete list of Instructions and Disclaimers, found in the Mercantile Self Custom Application Part 1 document

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Prem Dhamija

Company Emerald Hilton Davis

Equipment Vendor / Project Engineer Contact Information

Name Sid Rose

Company Cincinnati Belting & Transmission

Location of Proposed VFD Project

Site Name Cincinnati site
Electric Account Number(s) 9600-0753-02
Site Address 2235 Langdon Farm Rd., Cincinnati, OH 45237

Before proceeding with the custom application, please verify that your project is not on the Self-Direct Prescriptive application
The prescriptive incentive applications can be found at:

http://www.duke-energy.com/ohio-large-business/smart-saver/mercantile-self-direct.asp
Prescriptive rebate amounts are pre-approved.
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Mercantile Self Direct
Nonresidential Custom Incentive Application

Page 2 of 3

Rev 7/11 P‘

Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Energy@
Use one worksheet for each type of motor or fan that is being evaluated for a VFD | App No.
Driven Equipment Name Ross Mixers Type | Rev.
Quantity 3
Brake HP (BHP) at Full Load (see note 1) 45.0
Nameplate HP 50.0
Current Equipment Operation without VFD - Input values for ONE driven equipment and its motor.
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven @ Actual | Nameplate |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment |Load (BHP) HP (%) (kw) (seenote2) |Jan | Feb | Mar| Apr |May| Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total (hr)
100 | % 45.0 90% 95| % 35.34 6,156 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
Not Running 0.0 0% NA | % 0.00 2,604 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 | 720 | 744 | 720 | 744 8,760
Totals 8,760 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 | 720 | 744 8,760
Proposed Equipment Operation with VFD - Input values for ONE driven equipment and its motor.
[Efficiency of VFD [ 98] %]
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven | @ Actual Motor  |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment | Load (BHP) | Nameplate (%) (kw) (seenote2) [Jan | Feb | Mar| Apr |May| Jun | Jul | Aug| Sep | Oct | Nov | Dec | Total (hr)
100 | % 45.0 90% 95| % 35.34 0
90 [ % 40.5 81% 95| % 31.80 1231 0
80 | % 36.0 72% 95| % 28.27 0
70 | % 31.5 63% 95| % 24.74 2462 0
60 | % 27.0 54% 95| % 21.20 0
50 | % 22.5 45% 95| % 17.67 2462 0
40 | % 18.0 36% 95| % 14.13 0
30| % 13.5 27% 95| % 10.60 0
20 | % 9.0 18% 95| % 7.07 0
10| % 4.5 9% 95| % 3.53 0
Not Running 0.0 0% NA | % 0.00 2,604 (744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 | 720 | 744 | 720 | 744 8,760
Totals 2,604 | 744 | 672 (744 (720 | 744 | 720 | 744 (744 | 720 | 744 | 720 | 744 8,760

Detailed Project Description Attached?

1 Brake HP (BHP) at Full Load
The "full load" operating condition is the condition at which the driven equipment operates for the base condition (i.e., without the VFD!

2 Annual hours that motor runs
If the % operating loads do not vary between months, then enter the total annual hours that the motor will run at full load, partial load and hours

not operating.

3 Monthly hours that each motor runs
If the % operating loads vary between months (due to weather conditions or seasonal load), fill in the expected hours that the motor will run each montt

at full load, partial load and hours not operating.

(Required)
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Nonresidential Custom Incentive Application P‘Epll'l'ékfe
VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 gy®
App No.
Rev. 0
Operating Hours (see note 4)
Weeks of
Weekday Saturday Sunday Use in Year |Total Annual
24x7 Start Hour End Hour Start Hour End Hour Start Hour End Hour |(see note 5) Hours of Use
7:00 AM 7:00 AM 7:00 AM 7:00 AM 7:00 AM 7:00 AM 52 6,156

Energy Savings

Existing (no VFD) | Proposed (VFD) Savings
Describe how energy numbers were calculated

Annual Electric Energy 217,534 kWh 146,502 kWh 71,031 kWh
Electric Demand (kilowatts) 35 kW 32 kW 3 kW see calcs for cells AM15, AN1S, AM16, & AN16
Calculations attached No No (NOTE: values in these cells are per VFD)

Simple Payback

Average electric rate ($/kWh) on the applicable accounts (see note 6) $0.08

Estimated annual electric savings $5,469

Other annual savings in addition to electric savings, such as operations, maintenance, other fuels

Incremental cost to implement the project (equipment & installation) (see note 7) $39,527.00

Copy of vendor proposal is attached (see note 8) Yes

Simple Electric Payback in years (see note 9) | 7.226913869| |Tota| Payback in years 7.226913869

4 Operating Hours
Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours
between the sites on a separate sheet.

5 Weeks of Use in Year
If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of wher
usage is not expected and why: |Weekdays, not running during holidays, weekends do run approximately 10 weeks out of yea |

6 Average electric rate ($/kWh)
If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project

Costs exclude self installation costs.

Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where the existing equipment must be
replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor invoice is attached
Vendor invoices detailing costs of the project are always required.
New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback
If the simple payback on the project is less than 1 year, the rebate structure is affected.
Please check that the electric rate is accurate based on history.

11-322 MSD Custom DSMore Input Emerald Hilton Davis - VFD Rev 3.xlsx 3-50 hp Ross Mixers

30f3



Mercantile Self Direct Page 1 0of 3

Nonresidential Custom Incentive Application P Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 Energy-

The VFD Worksheet is part 2 of the application. Do not submit this file without submitting a completed Partl Custom Application document file,
which can be found at www.duke-energy.com.

Before you complete this application, please note the following important criteria:
Submitting this application does not guarantee an incentive will be approved.
Rebates are based on electricity conservation only
Electric demand and/or energy reductions must be well documented with auditable calculations
Incomplete applications will not be reviewed; all fields are required.
Refer to the complete list of Instructions and Disclaimers, found in the Mercantile Self Custom Application Part 1 document

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Prem Dhamija

Company Emerald Hilton Davis

Equipment Vendor / Project Engineer Contact Information

Name Sid Rose

Company Cincinnati Belting & Transmission

Location of Proposed VFD Project

Site Name Cincinnati site
Electric Account Number(s) 9600-0753-02
Site Address 2235 Langdon Farm Rd., Cincinnati, OH 45237

Before proceeding with the custom application, please verify that your project is not on the Self-Direct Prescriptive application
The prescriptive incentive applications can be found at:

http://www.duke-energy.com/ohio-large-business/smart-saver/mercantile-self-direct.asp
Prescriptive rebate amounts are pre-approved.

11-322 MSD Custom DSMore Input Emerald Hilton Davis - VFD Rev 3.xlsx 2-50 hp Ross Mixers

10of3



Mercantile Self Direct
Nonresidential Custom Incentive Application
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Rev 7/11 P‘

Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 EnerQY@
Use one worksheet for each type of motor or fan that is being evaluated for a VFD | App No.
Driven Equipment Name Ross Mixers Type | Rev.
Quantity 2
Brake HP (BHP) at Full Load (see note 1) 45.0
Nameplate HP 50.0
Current Equipment Operation without VFD - Input values for ONE driven equipment and its motor.
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven @ Actual | Nameplate |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment |Load (BHP) HP (%) (kw) (seenote2) |Jan | Feb | Mar| Apr |May| Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total (hr)
100 | % 45.0 90% 95| % 35.34 4,860 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
Not Running 0.0 0% NA | % 0.00 3,900 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 (720 | 744 | 720 | 744 8,760
Totals 8,760 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 | 720 | 744 8,760
Proposed Equipment Operation with VFD - Input values for ONE driven equipment and its motor.
[Efficiency of VFD [ 98] %]
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven | @ Actual Motor  |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment | Load (BHP) | Nameplate (%) (kw) (seenote2) [Jan | Feb | Mar| Apr |May| Jun | Jul | Aug| Sep | Oct | Nov | Dec | Total (hr)
100 | % 45.0 90% 95| % 35.34 0
90 [ % 40.5 81% 95| % 31.80 972 0
80 | % 36.0 72% 95| % 28.27 0
70 | % 31.5 63% 95| % 24.74 1944 0
60 | % 27.0 54% 95| % 21.20 0
50 | % 22.5 45% 95| % 17.67 1944 0
40 | % 18.0 36% 95| % 14.13 0
30| % 13.5 27% 95| % 10.60 0
20 | % 9.0 18% 95| % 7.07 0
10| % 4.5 9% 95| % 3.53 0
Not Running 0.0 0% NA | % 0.00 3,900 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 | 720 | 744 | 720 | 744 8,760
Totals 3,900 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 | 720 | 744 8,760
Detailed Project Description Attached? (Required)

1 Brake HP (BHP) at Full Load
The "full load" operating condition is the condition at which the driven equipment operates for the base condition (i.e., without the VFD!

2 Annual hours that motor runs
If the % operating loads do not vary between months, then enter the total annual hours that the motor will run at full load, partial load and hours

not operating.

3 Monthly hours that each motor runs
If the % operating loads vary between months (due to weather conditions or seasonal load), fill in the expected hours that the motor will run each montt

at full load, partial load and hours not operating.
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Nonresidential Custom Incentive Application P‘Epll'l'ékfe
VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 gy®
App No.
Rev. 0
Operating Hours (see note 4)
Weeks of
Weekday Saturday Sunday Use in Year |Total Annual
24x7 Start Hour End Hour Start Hour End Hour Start Hour End Hour |(see note 5) Hours of Use
7:00 AM 7:00 AM 7:00 AM 7:00 AM 7:00 AM 7:00 AM 52 4,860

Energy Savings

Existing (no VFD) | Proposed (VFD) Savings
Describe how energy numbers were calculated

Annual Electric Energy 171,737 kWh 115,660 kWh 56,077 kWh
Electric Demand (kilowatts) 35 kW 32 kW 3 kW see calcs for cells AM15, AN1S, AM16, & AN16
Calculations attached No No (NOTE: values in these cells are per VFD)

Simple Payback

Average electric rate ($/kWh) on the applicable accounts (see note 6) $0.08

Estimated annual electric savings $4,318

Other annual savings in addition to electric savings, such as operations, maintenance, other fuels

Incremental cost to implement the project (equipment & installation) (see note 7) $39,527.00

Copy of vendor proposal is attached (see note 8) Yes

Simple Electric Payback in years (see note 9) | 9.154090901| |Tota| Payback in years 9.154090901

4 Operating Hours
Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours
between the sites on a separate sheet.

5 Weeks of Use in Year
If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of wher
usage is not expected and why: |Weekdays, not running during holidays, weekends do run approximately 10 weeks out of yea |

6 Average electric rate ($/kWh)
If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project

Costs exclude self installation costs.

Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where the existing equipment must be
replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor invoice is attached
Vendor invoices detailing costs of the project are always required.
New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback
If the simple payback on the project is less than 1 year, the rebate structure is affected.
Please check that the electric rate is accurate based on history.

11-322 MSD Custom DSMore Input Emerald Hilton Davis - VFD Rev 3.xlsx 2-50 hp Ross Mixers
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Mercantile Self Direct Page 1 0of 3

Nonresidential Custom Incentive Application P Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 Energy-

The VFD Worksheet is part 2 of the application. Do not submit this file without submitting a completed Partl Custom Application document file,
which can be found at www.duke-energy.com.

Before you complete this application, please note the following important criteria:
Submitting this application does not guarantee an incentive will be approved.
Rebates are based on electricity conservation only
Electric demand and/or energy reductions must be well documented with auditable calculations
Incomplete applications will not be reviewed; all fields are required.
Refer to the complete list of Instructions and Disclaimers, found in the Mercantile Self Custom Application Part 1 document

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Prem Dhamija

Company Emerald Hilton Davis

Equipment Vendor / Project Engineer Contact Information

Name Sid Rose

Company Cincinnati Belting & Transmission

Location of Proposed VFD Project

Site Name Cincinnati site
Electric Account Number(s) 9600-0753-02
Site Address 2235 Langdon Farm Rd., Cincinnati, OH 45237

Before proceeding with the custom application, please verify that your project is not on the Self-Direct Prescriptive application
The prescriptive incentive applications can be found at:

http://www.duke-energy.com/ohio-large-business/smart-saver/mercantile-self-direct.asp
Prescriptive rebate amounts are pre-approved.

11-322 MSD Custom DSMore Input Emerald Hilton Davis - VFD Rev 3.xlsx 1-50 hp Ross Mixer
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Mercantile Self Direct
Nonresidential Custom Incentive Application

Page 2 of 3

Rev 7/11 P‘

Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 EnerQY@
Use one worksheet for each type of motor or fan that is being evaluated for a VFD | App No.
Driven Equipment Name Ross Mixers Type | Rev.
Quantity 1
Brake HP (BHP) at Full Load (see note 1) 45.0
Nameplate HP 50.0
Current Equipment Operation without VFD - Input values for ONE driven equipment and its motor.
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven @ Actual | Nameplate |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment |Load (BHP) HP (%) (kw) (seenote2) |Jan | Feb | Mar| Apr |May| Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total (hr)
100 | % 45.0 90% 95| % 35.34 1,944 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
Not Running 0.0 0% NA | % 0.00 6,816 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 | 720 | 744 | 720 | 744 8,760
Totals 8,760 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 | 720 | 744 8,760
Proposed Equipment Operation with VFD - Input values for ONE driven equipment and its motor.
[Efficiency of VFD [ 98] %]
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven | @ Actual Motor  |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment | Load (BHP) | Nameplate (%) (kw) (seenote2) [Jan | Feb | Mar| Apr |May| Jun | Jul | Aug| Sep | Oct | Nov | Dec | Total (hr)
100 | % 45.0 90% 95| % 35.34 0
90 [ % 40.5 81% 95| % 31.80 389 0
80 | % 36.0 72% 95| % 28.27 0
70 | % 31.5 63% 95| % 24.74 778 0
60 | % 27.0 54% 95| % 21.20 0
50 | % 22.5 45% 95| % 17.67 778 0
40 | % 18.0 36% 95| % 14.13 0
30| % 13.5 27% 95| % 10.60 0
20 | % 9.0 18% 95| % 7.07 0
10| % 4.5 9% 95| % 3.53 0
Not Running 0.0 0% NA | % 0.00 6,816 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 | 720 | 744 | 720 | 744 8,760
Totals 6,816 | 744 | 672 (744 (720 | 744 | 720 | 744 (744 | 720 | 744 | 720 | 744 8,760
Detailed Project Description Attached? (Required)

1 Brake HP (BHP) at Full Load
The "full load" operating condition is the condition at which the driven equipment operates for the base condition (i.e., without the VFD!

2 Annual hours that motor runs
If the % operating loads do not vary between months, then enter the total annual hours that the motor will run at full load, partial load and hours

not operating.

3 Monthly hours that each motor runs
If the % operating loads vary between months (due to weather conditions or seasonal load), fill in the expected hours that the motor will run each montt

at full load, partial load and hours not operating.

11-322 MSD Custom DSMore Input Emerald Hilton Davis - VFD Rev 3.xlsx 1-50 hp Ross Mixer
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Mercantile Self Direct

Page 3 of 3

Nonresidential Custom Incentive Application P‘Epll'l'ékfe
VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 gy®
App No. 0
Rev. 0
Operating Hours (see note 4)
Weeks of
Weekday Saturday Sunday Use in Year |Total Annual
24x7 Start Hour End Hour Start Hour End Hour Start Hour End Hour |(see note 5) Hours of Use
7:00 AM 7:00 AM 7:00 AM 7:00 AM 7:00 AM 7:00 AM 52 1,944
Energy Savings
Existing (no VFD) | Proposed (VFD) Savings

Describe how energy numbers were calculated

Annual Electric Energy 68,695 kWh 46,264 kWh 22,431 kWh
Electric Demand (kilowatts) 35 kW 32 kW 3 kW
Calculations attached No No

see calcs for cells AM15, AN15, AM16, & AN16
(NOTE: values in these cells are per VFD)

Simple Payback

Average electric rate ($/kWh) on the applicable accounts (see note 6) $0.08
Estimated annual electric savings $1,727
Other annual savings in addition to electric savings, such as operations, maintenance, other fuels

Incremental cost to implement the project (equipment & installation) (see note 7) $39,527.00

Copy of vendor proposal is attached (see note 8)

Yes

Simple Electric Payback in years (see note 9)

| 22.88522725]

4 Operating Hours

|Tota| Payback in years

22.88522725

Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours

between the sites on a separate sheet.

5 Weeks of Use in Year

If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of wher
|Weekdays, not running during holidays, weekends do run approximately 10 weeks out of yea |

usage is not expected and why:

6 Average electric rate ($/kWh)

If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project
Costs exclude self installation costs.

Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where the existing equipment must be

replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor invoice is attached

Vendor invoices detailing costs of the project are always required.
New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback

If the simple payback on the project is less than 1 year, the rebate structure is affected.

Please check that the electric rate is accurate based

on history.
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Mercantile Self Direct Page 1 0of 3

Nonresidential Custom Incentive Application P Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 Energy-

The VFD Worksheet is part 2 of the application. Do not submit this file without submitting a completed Partl Custom Application document file,
which can be found at www.duke-energy.com.

Before you complete this application, please note the following important criteria:
Submitting this application does not guarantee an incentive will be approved.
Rebates are based on electricity conservation only
Electric demand and/or energy reductions must be well documented with auditable calculations
Incomplete applications will not be reviewed; all fields are required.
Refer to the complete list of Instructions and Disclaimers, found in the Mercantile Self Custom Application Part 1 document

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Prem Dhamija

Company Emerald Hilton Davis

Equipment Vendor / Project Engineer Contact Information

Name Sid Rose

Company Cincinnati Belting & Transmission

Location of Proposed VFD Project

Site Name Cincinnati site
Electric Account Number(s) 9600-0753-02
Site Address 2235 Langdon Farm Rd., Cincinnati, OH 45237

Before proceeding with the custom application, please verify that your project is not on the Self-Direct Prescriptive application
The prescriptive incentive applications can be found at:

http://www.duke-energy.com/ohio-large-business/smart-saver/mercantile-self-direct.asp
Prescriptive rebate amounts are pre-approved.

11-322 MSD Custom DSMore Input Emerald Hilton Davis - VFD Rev 3.xlsx 2-20 hp Netzsch Mills
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Mercantile Self Direct
Nonresidential Custom Incentive Application

Page 2 of 3

Rev 7/11 P‘

Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 EnerQY@
Use one worksheet for each type of motor or fan that is being evaluated for a VFD | App No.
Driven Equipment Name Netzsch Mills Type | Rev.
Quantity 2
Brake HP (BHP) at Full Load (see note 1) 18.0
Nameplate HP 20.0
Current Equipment Operation without VFD - Input values for ONE driven equipment and its motor.
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven @ Actual | Nameplate |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment |Load (BHP) HP (%) (kw) (seenote2) |Jan | Feb | Mar| Apr |May| Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total (hr)
100 | % 18.0 90% 95| % 14.13 4,860 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
Not Running 0.0 0% NA | % 0.00 3,900 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 (720 | 744 | 720 | 744 8,760
Totals 8,760 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 | 720 | 744 8,760
Proposed Equipment Operation with VFD - Input values for ONE driven equipment and its motor.
[Efficiency of VFD [ 98] %]
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven | @ Actual Motor  |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment | Load (BHP) | Nameplate (%) (kw) (seenote2) [Jan | Feb | Mar| Apr |May| Jun | Jul | Aug| Sep | Oct | Nov | Dec | Total (hr)
100 | % 18.0 90% 95| % 14.13 0
90 [ % 16.2 81% 95| % 12.72 486 0
80 | % 14.4 72% 95| % 11.31 0
70 | % 12.6 63% 95| % 9.89 2430 0
60 | % 10.8 54% 95| % 8.48 0
50 | % 9.0 45% 95| % 7.07 1944 0
40 | % 7.2 36% 95| % 5.65 0
30| % 5.4 27% 95| % 4.24 0
20 | % 3.6 18% 95| % 2.83 0
10| % 1.8 9% 95| % 1.41 0
Not Running 0.0 0% NA | % 0.00 3,900 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 | 720 | 744 | 720 | 744 8,760
Totals 3,900 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 | 720 | 744 8,760
Detailed Project Description Attached? (Required)

1 Brake HP (BHP) at Full Load
The "full load" operating condition is the condition at which the driven equipment operates for the base condition (i.e., without the VFD!

2 Annual hours that motor runs
If the % operating loads do not vary between months, then enter the total annual hours that the motor will run at full load, partial load and hours

not operating.

3 Monthly hours that each motor runs
If the % operating loads vary between months (due to weather conditions or seasonal load), fill in the expected hours that the motor will run each montt

at full load, partial load and hours not operating.

11-322 MSD Custom DSMore Input Emerald Hilton Davis - VFD Rev 3.xlsx 2-20 hp Netzsch Mills
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Mercantile Self Direct

Page 3 of 3

Nonresidential Custom Incentive Application P‘Epll'l'ékfe
VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 gy®
App No. 0
Rev. 0
Operating Hours (see note 4)
Weeks of
Weekday Saturday Sunday Use in Year |Total Annual
24x7 Start Hour End Hour Start Hour End Hour Start Hour End Hour |(see note 5) Hours of Use
7:00 AM 7:00 AM 7:00 AM 7:00 AM 7:00 AM 7:00 AM 52 4,860
Energy Savings
Existing (no VFD) | Proposed (VFD) Savings

Describe how energy numbers were calculated

Annual Electric Energy 68,695 kWh 44,862 kWh 23,833 kWh
Electric Demand (kilowatts) 14 kw 13 kW 1kw
Calculations attached No No

see calcs for cells AM15, AN15, AM16, & AN16
(NOTE: values in these cells are per VFD)

Simple Payback

Average electric rate ($/kWh) on the applicable accounts (see note 6) $0.08
Estimated annual electric savings $1,835
Other annual savings in addition to electric savings, such as operations, maintenance, other fuels

Incremental cost to implement the project (equipment & installation) (see note 7) $10,200.00

Copy of vendor proposal is attached (see note 8)

Yes

Simple Electric Payback in years (see note 9)

| 5.55818002]

4 Operating Hours

|Tota| Payback in years

5.55818002

Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours

between the sites on a separate sheet.

5 Weeks of Use in Year

If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of wher
|Weekdays, not running during holidays, weekends do run approximately 10 weeks out of yea |

usage is not expected and why:

6 Average electric rate ($/kWh)

If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project
Costs exclude self installation costs.

Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where the existing equipment must be

replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor invoice is attached

Vendor invoices detailing costs of the project are always required.
New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback

If the simple payback on the project is less than 1 year, the rebate structure is affected.

Please check that the electric rate is accurate based

on history.
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Mercantile Self Direct Page 1 0of 3

Nonresidential Custom Incentive Application P Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 Energy-

The VFD Worksheet is part 2 of the application. Do not submit this file without submitting a completed Partl Custom Application document file,
which can be found at www.duke-energy.com.

Before you complete this application, please note the following important criteria:
Submitting this application does not guarantee an incentive will be approved.
Rebates are based on electricity conservation only
Electric demand and/or energy reductions must be well documented with auditable calculations
Incomplete applications will not be reviewed; all fields are required.
Refer to the complete list of Instructions and Disclaimers, found in the Mercantile Self Custom Application Part 1 document

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Prem Dhamija

Company Emerald Hilton Davis

Equipment Vendor / Project Engineer Contact Information

Name Sid Rose

Company Cincinnati Belting & Transmission

Location of Proposed VFD Project

Site Name Cincinnati site
Electric Account Number(s) 9600-0753-02
Site Address 2235 Langdon Farm Rd., Cincinnati, OH 45237

Before proceeding with the custom application, please verify that your project is not on the Self-Direct Prescriptive application
The prescriptive incentive applications can be found at:

http://www.duke-energy.com/ohio-large-business/smart-saver/mercantile-self-direct.asp
Prescriptive rebate amounts are pre-approved.

11-322 MSD Custom DSMore Input Emerald Hilton Davis - VFD Rev 3.xlsx 1-20 hp Netzsch Mill
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Mercantile Self Direct
Nonresidential Custom Incentive Application

Page 2 of 3

Rev 7/11 P‘

Duke

VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 EnerQY@
Use one worksheet for each type of motor or fan that is being evaluated for a VFD | App No.
Driven Equipment Name Netzsch Mills Type | Rev.
Quantity 1
Brake HP (BHP) at Full Load (see note 1) 18.0
Nameplate HP 20.0
Current Equipment Operation without VFD - Input values for ONE driven equipment and its motor.
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven @ Actual | Nameplate |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment |Load (BHP) HP (%) (kw) (seenote2) |Jan | Feb | Mar| Apr |May| Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total (hr)
100 | % 18.0 90% 95| % 14.13 5,832 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
% 0.0 0% % | #DIV/0! 0
Not Running 0.0 0% NA | % 0.00 2,928 | 744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 | 720 | 744 | 720 | 744 8,760
Totals 8,760 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 | 720 | 744 8,760
Proposed Equipment Operation with VFD - Input values for ONE driven equipment and its motor.
[Efficiency of VFD [ 98] %]
BHP of Motor Motor Motor
% of Full Driven output HP | Efficiency [Electrical| Annual
Load BHP of | Equipment| as % of @ Motor | Power | hours that
Driven | @ Actual Motor  |Output HP| Draw |motor runs Monthly hours that each motor runs (see note 3) Yearly
Equipment | Load (BHP) | Nameplate (%) (kw) (seenote2) [Jan | Feb | Mar| Apr |May| Jun | Jul | Aug| Sep | Oct | Nov | Dec | Total (hr)
100 | % 18.0 90% 95| % 14.13 0
90 [ % 16.2 81% 95| % 12.72 583 0
80 | % 14.4 72% 95| % 11.31 0
70 | % 12.6 63% 95| % 9.89 2916 0
60 | % 10.8 54% 95| % 8.48 0
50 | % 9.0 45% 95| % 7.07 2333 0
40 | % 7.2 36% 95| % 5.65 0
30| % 5.4 27% 95| % 4.24 0
20 | % 3.6 18% 95| % 2.83 0
10| % 1.8 9% 95| % 1.41 0
Not Running 0.0 0% NA | % 0.00 2,928 (744 | 672 | 744 | 720 | 744 | 720 | 744 | 744 | 720 | 744 | 720 | 744 8,760
Totals 2,928 | 744 | 672 (744 (720 | 744 | 720 (744 (744 | 720 | 744 (720 | 744 8,760

Detailed Project Description Attached?

1 Brake HP (BHP) at Full Load
The "full load" operating condition is the condition at which the driven equipment operates for the base condition (i.e., without the VFD!

2 Annual hours that motor runs
If the % operating loads do not vary between months, then enter the total annual hours that the motor will run at full load, partial load and hours

not operating.

3 Monthly hours that each motor runs
If the % operating loads vary between months (due to weather conditions or seasonal load), fill in the expected hours that the motor will run each montt

at full load, partial load and hours not operating.

(Required)

11-322 MSD Custom DSMore Input Emerald Hilton Davis - VFD Rev 3.xlsx 1-20 hp Netzsch Mill
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Mercantile Self Direct

Page 3 of 3

Nonresidential Custom Incentive Application P‘Epll'l'ékfe
VFD WORKSHEET - CUSTOM VFD APPLICATION PART 2 Rev 7/11 gy®
App No. 0
Rev. 0
Operating Hours (see note 4)
Weeks of
Weekday Saturday Sunday Use in Year |Total Annual
24x7 Start Hour End Hour Start Hour End Hour Start Hour End Hour |(see note 5) Hours of Use
7:00 AM 7:00 AM 7:00 AM 7:00 AM 7:00 AM 7:00 AM 52 5,832
Energy Savings
Existing (no VFD) | Proposed (VFD) Savings

Describe how energy numbers were calculated

Annual Electric Energy 82,434 kWh 53,834 kWh 28,599 kWh
Electric Demand (kilowatts) 14 kw 13 kW 1kw
Calculations attached No No

see calcs for cells AM15, AN15, AM16, & AN16
(NOTE: values in these cells are per VFD)

Simple Payback

Average electric rate ($/kWh) on the applicable accounts (see note 6) $0.08
Estimated annual electric savings $2,202
Other annual savings in addition to electric savings, such as operations, maintenance, other fuels

Incremental cost to implement the project (equipment & installation) (see note 7) $10,200.00

Copy of vendor proposal is attached (see note 8)

Yes

Simple Electric Payback in years (see note 9)

| 4.631816683]

4 Operating Hours

|Tota| Payback in years

4.631816683

Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours

between the sites on a separate sheet.

5 Weeks of Use in Year

If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of wher
|Weekdays, not running during holidays, weekends do run approximately 10 weeks out of yea |

usage is not expected and why:

6 Average electric rate ($/kWh)

If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project
Costs exclude self installation costs.

Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where the existing equipment must be

replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor invoice is attached

Vendor invoices detailing costs of the project are always required.
New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback

If the simple payback on the project is less than 1 year, the rebate structure is affected.

Please check that the electric rate is accurate based

on history.
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Oth Mercantile Self Direct Program
Application Guide & Cover Sheet

Questions? Call 1-866-380-9580 or visit www.duke-energy.com.

Email this form along with completed Mercantile Self Direct Preseriptive or Custém applications, proof of payment, energy savings calenlations and
" “spec sheets to SelfDirect@Duke-Energy.com. You may also fax to 1-513-419-5572.

Mercantile customers, defined as using at least 700,000 kWh annually are eligible for the Mercantile Self Direct program. Please
indicate mercantile qualification:

[] asingle Duke Energy Ohio account

] muItlple accounts in Chio (energy usage with other utllltles may be counted toward the total}

‘Please list Duke Energy. account numbers below (attach listing of multiple accounts an/or billing history for other utilities as required):

Account Number Annual Usage Account Number Annual Usage
9600-0753-02 : 21,600,000

Self Direct rebates are available for completed Custom projects that have not previously received a Duke Energy Smart $aver® Custom
Incentive. Self Direct incentives are applicable to Prescriptive measures that were installed more than 90 days prior to submission to
Duke Energy and have not previously received a Duke Energy Prescriptive rebate. ’

Self Direct Program requirements dictate that certain projects that may be Prescriptive in nature under the Smart $aver program must
be evaluated using the Custom process. Use the table on page two as a guide to determine which Self Direct program fiis your
project(s). Apply for Self Direct projects using the appropriate application forms in conjunction with this cover sheet. Where Mercantile
Self Direct Prescriptive applications are listed, please refer to the measure list on that application. If your measure is not listed, you
may be eligible for a Self Direct Custom rebate. Self Direct Custom applications, like Smart $aver Custom applications, should include
detailed analysis of pre-project and post-project energy usage and prolect costs. Please tndlcate which type of rebate applications are
included in the table provided on page two.

Please check each box to indicate complétion of the following program requirements:

| B All sections of appropriate Proof of payment.* - D4 Manufacturer’s Spec sheets X Energy model/caleulations and
application(s) are completed - _ : ' ~ detailed inputs for Custom '
: - applications

*If a single payment record is intended to demonstrate the costs of both Prescriptive & Custom projects, please mclude an addmonal document with
an estimated breakout of costs for each Prescriptive and Custom energy conservatlon measure.

Rev 7/11



Application Type

Replaced equipment at end of
lifetime or because equipment
failed* *

Replaced fully operational
equipment to improve efficiency***

New Coﬂstruction

Lighting

MSD Custom Part 1 [
Custom Lighting Worksheet [_]

MSD Prescriptive Lighting []

MSD Prescriptive Lighting []

MSD Custom Part 1 []
Customn Lighting Worksheet [

MSD Custom Part I []
Custom Lighting Worksheet [_]

Heating & Cooling

. MSD Custom Part 1 [ .
MSD Custom General Worksheet [

MSD Custom Part 1 ]
MSD Custom General Worksheet

MSD Prescriptive Heating & Cooling

MSD Custom Part 1 []
MSD Custom General Worksheet [ ]

Window Films,
Programmable
Thermostats, &
Guest Room Energy
Management '
Systems

MSD Custom Part 1 []
MSD Custom General and/or EMS
‘Worksheet(s) [1

MSD Prescriptive Heating & Cooling

" MSD Custom Part 1 [
MSD Custom General and/or EMS
. Worksheet(s) []

Chillers & Thermal
Storage

MSE Custom Part 1 []
MSD C_ustom General Worksheet [_]

MSD Custom Part 1 []

MSD Custom General Worksheet [ ]

MRSD Prescrlptlve Chillers & Thermal
Storage [ ]

MSD Custom Part 1 [_]
MSD Customn General Worlsheet [_]

MSD Custom Part 1 []

MSD Custom Part 1 []

MSD Prescriptive Motors, Pumps &
Drives []

Motors & PUIPS | 3151y Custom General Worksheet [] | MSD Custom General Worksheet [] MSD Custom Part 1 L1
MSD Custom General Worksheet [
MSD Prescnptlve Motors, Pumps &
: Dirives [ <
Not Applicable MSD Custom Part 1

| VFDs

MSD Custom Part 1 [
MSD Custom VFD Worksheet []

MSD Custem VFD Worksheet [

Food Service

MSD Custom Part 1 [_]
MSD Custom General Worksheeat [

* “MSD Custom Part 1 [
MSD Custom General Worksheet []

MSD Prescriptive Food Service [ ]

MSD Custom Part 1 O
MSD Custom General Worksheet []

MSD Custom Part 1 [

MSD Prescriptive Process_ ]

MSD Custom Part 1.[]

Process MSD Custom General Worksheet [] MSD Custom Part -[]. MSD Custom General Worksheet []
' MSD Custom General Worksheet [] :

f&““g-‘f . MSD Custom Part 1 [ MSD Custom Part 1 ] ~ MSD Custom Part 1 [}

: Syz::ngl:““’“ MSD Custom EMS Worksheet [ ] MSD Custom EMS Worksheet [ MSD Custom EMS Worksheet []

Behavioral*** & MSD Custom Part 1 [] .

No/Low Cost MSD Custom General Worksheet [

* |Jnder the Self Direct program, failed equipment and equipment at the end of its useful life are evaluated differently than early
replacement of fully functioning equipment. All equipment replacements due to failure or old age will be evaiuated via the

Custom program.

*** Please ensure that you include the age of the replaced equipment for measures classified as “Early Replacement” in your
application as well as the estimated date that you would have other\mse replaced the exastlng equipment if you had not chosen a more

energy efficient option. -

-**x* Bahavioral energy- eﬁ' iciency and demand reductlon prOJects must be both measurable and verifiable. Provide ]UStEﬂCEtIOn wﬁh your o
application. o _
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Mercantile Self Direct o | PDuke
Nonresidential Custom Rebate Application
PART 1

Proposed energy eﬁiéiency measures may be eligible for Self-Direct Custom rebates if they

clearly reduce electrical consumption and/or demand as compared to the appropriate baseline.

Before you complete this application, please note the following important criteria:
* Submitting this application does not guarantee a rebate will be approved.
* Rebates are based on electricity conservation only.
» Electric demand and/or energy reductions must be well documented with auditable
calculations.
s Incomplete applications cannot be reviewed; all fields are required.

Refer to the compilete list of Instructions and Disclaimers, beginning on page 6.

Notes on the Application Process

If you have any questions concerning how to complete any portlon of the appilcatlon or What -
supplementary information is required, please contact your Duke Energy Ohig, inc account
manager or the Duke Energy Smart $aver® team at 1-866-380-8580.

Every application must include calculations of the baseline electrical usage and the electrical
usage of the proposed high-efficiency equipment/system. Monthly calculations are best. You,
the Duke Energy Ohio customer, or your equipment vendor / engineer should perform these
calculations and submit them to Duke Energy for review. We strongly encourage the use of

. modeling software (such as eQuest or comparable) for complex projects.

Upon receipt of your application, an acknowledgement email will be sent to you with an
estimated response time based on an initial assessment of your application. The application.
review may include some communication fo resolve any questions about the project or to
" request additional information. Applications that are received complete wﬁhout missing
mformatlon have a faster review time. :

There are two ways to submit your completed application.

' Email your scanned form to; SelfDirect@duke-energy.com

Or, fax ycu_r form to 513-419-5572

Page 1

@ Energy-
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| Mercantile Self Direct - | Ppuke.-
Nonresidential Custom Rebate Application (@ Energy.
PART 1 ‘

1. qu__tact Information (Required)

Duke Energy Customer Contact Information

Corhpany Name | Emerald Hilton Davis

Address 2235 Langdon Farm Rd.

Project Contact | Prem Dhamija

City -1 Cincinnati : : State OH Zip Code | 45237
Title ' -Senior Electrical Engihee_r
' Office Phone | 513-841-4852 Mobile Phone | 513-305-2123 | Fax | 513-841-3705

E-mail Address prerri.dhafnija@emeraldmaterials.com_ 7

Eqﬁipment Vendor/ Contractor / Architect-l Engineer C_ontaét Information

Company Name | Cincinnati Belting & Transmission

Page 2 X - ' . : - o ' Rev 7/11



- Mercantile Self Direct Pnuke '
Nonresidential Custom Rebate Appllcatlon & Energy.-
PART 1
Address - PO Box: 630505
City - | cincinnati State | OH | Zip Code | 45263-1433

_ Project Contact | Sid Rose /

Jim Gordon

Title Inside Saleman / Outside Sales

_ Oﬁice Phone‘ 513—621—9050 | Mobile Phone Fax

513-621-0549

E-mail Address

Describe Role | Sales

'Payment Information

Payee'LegaI Company
Name (as shown on
| Federal income tax return):

Emerald Hilton Davis, LLC

Mailing Address

2235 Langdon Farm Rd.

_VF_’age 3
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Merca_nt'ile Self Direct - . abﬂke_

Nonresidential Custom Rebate Application ¥ Energy.
PART 1 . ' |
City - ' Cincinnati : State | OH Zip Code 45237

Type of organization (check one) [_] Individuail_S'o[e Proprietor [<] Corporation [_] Partnership

[ Unit of Government [ ] Non-Profit (non-corporation)

Payee Federal Tax ID # of Legal

Company Name Above: 20-4419928

Who should receive incentive payment? (select one) [X] Customer [_] Vendor (Customer
' must sign below)

If the vendor is to receive payment, please sign below:
| hereby authorize payment of incentive directly to vendor:

Customer Signature _ : Date 1 (mm/dd/yyyy)

Page 4 : - - ' ' S _ ' ' Rev 7/11



Mercantile Self Direct | - JBDuke
Nonresidential Custom Rebate Application @ Energy-
PART 1 '

2. _Project Information (Requ'ired)

A. Please indicate project type:
New Construction
] Expansion at an existing facility
[1 Repiacing equipment due to equipment failure
[] Replacing equipment that is estimated to have remaining useful life of 2 years or less
[ 1 Replacing equipment that is estimated to have remaining useful life of more than 2 years
[] Behavioral, operational and/or procedural programs/projects

B. Please describe your project, or attach a detailed proje'ct description that describes the
"~ project. '

‘Added VFDs to 1-150 hp(Kady Mill, PF 700), 1- 50 hp (Scraper, PF 700), 2-40 hp _(Meyer
Mixers, PF 70), 6-50 hp (R_oss Mixers, PF70, all 6 same process and load curve.s). and 3-20 hp
(Premie.r..Mil.ls, PF 70, all 3 same process and load curves) to existing motors, each se.pa.ra’_ce process
and load Cl:.lI‘VE is supported.by a separate Part 2 incentive aﬁplication.

C. When did you start and compl.ete implementationl? _
Start date 03/2008 (mm/yyyy} End date 09/2011 (mm/yyyy)

D. Are you also applying for Seif—Direct Pre_scri_ptive incentives and, if so, which one(s)'?

Tif your project involves some equipment that is eligible for prescriptive incentives and some equipment
- that is likely eligible for custom incentives, and if it is feasible to separate the equipment for the energy
" analysis, then the equipment will be evaluated separately. If it is not feasible to separate the eqmpment
for analysis, then the equment Wlll be evaluated together in the custom appllcatlon '

Page5 ' . o S - Rev 7/11



Mercantile Self Direct - | Pbﬂke
Nonresidential Custom Rebate Application (@ Energy.
- PART 1

No

E. Please indicate which worksheet(s) you are submlt’ung for thls application (check all that
apply):
[ Lighting
X] Variable Frequency Drive (VFD)
[ ] Compressed Air
- '] Energy Management System (EMS)
[l General (for projects not easily submitted using one of the above worksheets)

F. Please tell us if there is anything about your electrical energy projections (elther for the
" baseline or the proposed project) that you are either unsure about or for which you have
made significant assumptions. Attach additional sheets as needed.

None

Reqmred Attach a supplier or contractor invoice or other equivalent information documenting
- the Implementation Cost for each’ project listed in your application. (Note: seif—install costs
cannot be included in the Implementatlon Cost)

3. Signature (Requn"ed must be signed by Duke Energy customer)

Customer Consent to Release of Personal lnformatlon

|, (insert name) _Prem Dhamija , do hereby consent to Duke Energy disclosing my Duke Energy

- . Ohio, Inc Account Number and Federal Tax ID Number to its subcontractors solely for the
~purpose of administering Duke Energy Ohio’s Mercantile Self-Direct Program. | understand that

. such subcontractors are contractually bound to otherwise maintain my Duke Energy Ohio, Inc
Account Number and Federal Tax D Number i in the strictest of confldence

| realize that under the rules and regulations of the publlc utilities commission, | may refuse to

allow Duke Energy Ohio, Inc to release the information set forth above. By my signature, | freely :
give Duke Energy Chio, Inc permlssmn to release the lnformatlon desrgnated above

Page6 . L . S IR _ Rev 7/11



‘Mercantile Self Dlrect - P Duke
Nonresidential Custom Rebate Appllcatlon & Energy-
PART 1 _

Application Signature

| certify that | meet the eligibility requiremehts of the Duke Energy Ohig, Inc Mercantile Self
Direct Custom Incentives Program and that all information provided within this application is
correct to the best of my knowledge. | agree to the terms and conditions set forth for this

~ program. | certify that the numbers, energy savings, and responses shown on this form are

correct. Further, | ceriify that the taxpayer identification number is current and correct. | am not
subject to backup withholding because: (a) | am exempt from backup withholding; or (b) | have
not been notified by the IRS that | am subject to backup withholding as a resulit of a failure to
report all interest or dividends; or (c) the IRS has notified me that | am no longer subject to
backup withholding. [ am a U.S. citizen (includes a U.S. resident alien).

X@\/M .

Duke Energy Ohio, Inc Cusiomet Signature

Print N\ame _Prem Dhamiié

Date 09[_16[2011

- Page7 3 o | o 3  Rev7i



Mercantile Self Direct ‘ | Pnuke
Nonresidential Custom Rebate Appllcatlon @Energy-

PART 1

Che_cklist for completing the Applicatio‘n

INCOMPLETE APPLICATIONS WILL RESULT IN DELAYS IN DUKE ENERGY PROCESSING
YOUR APPLICATION AND NOTIFYING YOU CONCERNING AY REBATES. Before submitting
the application and the required supplementary information, use the following checklist to
ensure that your application is complete and the information in the application is accurate.
(Note: this checklist is for your use only — do not submit this checklist with your application)

it R R

1. Contact X Completed the contact information for the Duke Energy customer’?
Information [X] Completed the contact information for the equipment vendor / project
engineer that can answer questions about. the technical aspects of the
pl'OjeCt if that is a different person than above?

2. Project Answered the questions A-E, including providing a description of your
information project.

Completed and attached the lighting, compressed air, VFD, EMS
and/or General worksheet(s)? - '
3. Signature Signed your name?

' X Printed your name?

X] Entered the date?

Supplerhentary I Attached a supplier or contractor’s invoice or other equivalent
information | information documenting the Implementation Cost for projects listed in
(Required) your application? (Note: self—mstall costs cannot be included in the

Implementation Cost)

D4 (If submitting the General Worksheet) attached calculations
documenting the energy usage and energy savings for each project listed
in your apphcatlon’?

If you have any questions concerning how to complete any portion of the appllcatlon or what
supplementary information is required, please contact: :
. .e your Duke Energy account manager
or,
e the Duke Energy Smart $aver® team at 1-866-380—9580

Page8 - o . '_ : o ~ Rev7/M



INVOICE

CBT Compan _
‘ pany — INVOICE N
Remitto: PO BOX 630505 (c.BT 5220859
Cincinnati OH 45263-0505 = ) Invoice Date i Page
, ' : e 12/14/2007 07:51:39 f
Phone: 513-621-9050 Fax: $13-621-0929 SOLGTToNG oN DEwAE / | Lof
— ORDER NUMBER
1203587
Bill To: Ship To: DIRECT SHIPMENT
EMERALD PERFORMANCE MATERIALS, LLC EMERALD HILTON DAVIS, LLC
2020 FRONT STREET 2235 LANGDON FARM RD.
SUITE 106 ATTN: PRIM DHAMIJA 70762327
CUYAHOGA FALLS, OH 44221 CINCINNATI, OH 45237
USA
Attn; Marianne Danszezak Ordered By: Prem Dhamija
Customer ID: 201655
PO Number Terms Description Net Due Date Disc Die Date| Discount Amount
p - Y 3/ i LS
CirHeo ypger B LS 1% 10 days net 30 1/13/2008 1212412007 53.11
Order Date Pick Ticket No Acconnt Manager Taken by
12/12/2007 16:18:02 4256531 Jim L. Gordon CME
Qli’ﬂli‘ﬁﬂ‘(’s Pricing
- —{{tent ID - voMm PU;H'&‘ E.\'tegd_er!
Ordered]  Shipped| Remaining Ug:lz Size g‘ dten Description Unit Size rice rice
Carrier: 7JPS GROUND Tracking #:
1.000 1,004, 0.000 EA 20ADO6SAQAYNANCO AB EA 5,311.3500 5,3t1.35
éﬁl} f!f{) 1.0 PF70, ACDRIVE, 480 VAC, 3 PH 1.0000
) Ordered As: 20ADU6S ADAYNANCO
7
Total Lines: 1 SUB-TOTAL: 5,311.35
TOTAL FREIGHT: 34,11
TAX: 0.00
CASH RECEIPTS: 5,345.46
AMOUNT DUE: 0.00

* % % REPRINT * * *




INVOICE

CBT Compan
pany — - INVOICE
Remitto: PO BOX 630505 63-,- 6037577
Cincinnati OH 45263-0505 « ) Tavoice Date Page |
Phone: 513-621-9050 Fax: 513-621-0929 . 8/27/2010 08:20:50 Lofl
SOLUTIONS
LUTIONS ON DEMAND ORDER NUMBER
1587987 |
Bill To: Ship To:
EMERALD PERFORMANCE MATERIALS, LL.C EMERALD HILTON DAVIS, LLC
2020 FRONT STREET 2235 LANGDON FARM RD.
SUITE t00 CINCINNATI, OH 45237
CUYAHOGA FALLS, OH 44221
UsA
Attn: Marianne Danszczak Ordered By: Prem Dhamija
Customer ID: 201655
PO Number Terms Description Net Due Date Disc Due Date | Discount Amount
CI-40020175-UW 1% 10 days net 30 9/26/2010 9/6/2010 70.56
Order Date Pick Tickef No Account Manager Taken by
8/23/2010 16:11:52 5025574 Jim L. Gordon SAR
Quaniities Pricing
- Item ID L voM Exte};d_ed
Ordered|  Shipped| Remaining, U([J,;\‘; Size §‘ ftem Description Unit Size ree
Carrier! RELAY EXPRESS Tracking #: 419369
1.000 1.008 0.000 EA 20BDOT7ADANNANDO AB EA 6,907.8000 6,907.80
ey g) AC DRV, 480 VAC, 3 PHI77 A, 1P20/ TYPE 1.6000
S0on Ordered As: 20BD077TADANNANDD
1.000 1.000 0.000 EA 20HIMA3 AB EA 147.9000 147.90
PF ARCH. CLASS HIM,L.CD DISPLAY,FUL 1.0000
Ordered As: 20HIMA3
Total Lines: 2 SUB-TOTAL: 7,055.70
TOTAL FREIGHT: 19.80
TAX: 0.00
CASH RECEIPTS: 7,075.50
AMOUNT DUE: 0.00

# % % REPRINT * * *



INVOICE

CBT Compan
paity — INVOICE
Remitto: PO BOX 630505 63-'- 6096043
Cineinnati OH 45263-0505 < ,) Invoice Date Page i
Phone: 513-621-9050 Fax: 513-621-0929 T | 2/23/2011 15:14:35 lof1
OLUTION
s S ON DEMAND ORDER — i
1629377
Bili To: Ship To:
EMERALD PERFORMANCE MATERIALS, LLC EMERALD HILTON DAVIS, LLC
2020 FRONT STREET 2235 LANGDON FARM RD.
SUITE 100 CINCINNATI, OH 45237
CUYAHOGA FALLS, OH 44221
Us

Attn: Marianne Danszezak

Customer 1D: 201655

Ordered By: Prem Dhamija

PO Number Terms Description Net Due Date Dise Due Date , Discount Amonnt
CI-40023213-UW 1% 10 days net 30 3/25/2011 3/5/2011 J 70.82
Order Date Pick Ticket No Account Manager Taken by
171972011 16:46:19 5093155 Jim L. Gordon SAR
ijrmm’i{ies Pricing
— ftem 1D o oM PU{N'{ Eﬂe},ﬂ{ed
Ordered|  Shipped| Remaining Ugﬁr&.w g- Iremt Description Uneit Size rice rice
Delivery Instructions: call Relay Express when part
_ #20BDOTTAGANNNANDO  arrives, Customer
f—;@ HP needs this item delivered same day as we receive
it.
Carrier: RELAY EXPRESS Tracking #: 492094
1.000 1.000 0.000 EA 20BDO77ABANNANDO AB EA 7,081.8000 7,081.80
1.0 ACDRYV, 480 VAC, 3PH7T A, IP20/ TYPE | 1.0000
Ordered As: 20BDOTTAOANNANDO
Total Lines: 1 SUB-TOTAL: 7,081.80
TOTAL FREIGHT: 51.89
TAX: 0.00
CASH RECEIPTS: 7,133.69
AMOUNT DUE: 0.00

* % % REPRINT * * *



INVOICE

Company
CBT Pany — INVOICE
Remitto:  pO BOX 630505 (CbT 5118198
Cincinnati OH 45263-0505 - ) Invoice Date Page
Phone: 513-621-9050 Fax: 513-621-0929 T Frrypm 4/28/2011 07:57:51 lofl
s0t -
UTIONS ON DEMAND ORDER ER
1656914
Bill To: Ship To:
EMERALD PERFORMANCE MATERIALS, LLC EMERALD HILTON DAVIS, LLC
2020 FRONT STREET 2235 LANGDON FARM RD.
SUITE 100 CINCINNATI, OH 45237
CUYAHQGA FALLS, OH 44221
Us
Atti: Marianne Danszezak Ordered By: Prem Dhamija
Customer 1D: 201655
PO Number Terms Description Net Duee Date Disc Due Date | Discount Amount
CI-40025434-UW 1% 10 days net 30 5/28/2011 5/8/2011 78.56
Order Date Pick Ticket No Acconnt Manager Taken by
4/19/2011 12:28:39 5118612 Jim L. Gordon SAR
Quantities Pricing
- Trem ID L voM PUJ_‘Jif E\'fegd_cd
Ordered},  Shipped| Remuining U%;IH e g Item Description Unit Size riee rice
Carrier: RELAY EXPRESS Tracking #: 519730
£.000 1.G6068 0.000 EA 20BDO77AOANNANDO AB EA 7,081.8000 7,081.80
> f} 1.0 ACDRYV, 480 VAC, 3 PH77 A, IP20 / TYPE | 1.0000
EOHE Oudered As: 208D077A0ANNANDO
1.000 1.G08 0.000 EA 20HIMA3 AB EA 152.2500 152.25
1.0 PF ARCH. CLASS HIM,LCD DISPLAY ,FUL 1.0000
Ordered As: 20HIMA3S
1000 1.000 0.000 EA 13213RA80B AB EA 438.4800 438.48
1.0 LINE REACTOR, NEMA 1, 80 AMP 1.0000
1.000 1.009 0.000 EA 200HUR24 AB EA 183.5700 183.57
1.0 30.5MM TYPE 4/4X POTENTIOMETER UNIT £.0000
Ordered As: 300HUR24
Total Lines: 4 SUB-TOTAL: 7,856.10
TOTAL FREIGHT: 19.80
TAX: 0.00
CASH RECEIPTS: 7,875.90
AMOUNT DUE; 0.00

# % * REPRINT * * *




INVOICE

CBT Company e ———
, — | INVOKCE
Remitto:  po BOX 630505 (c-BT 5251557
Cincinnati OH 45263-0505 < ) . Invoice Date 1 Page |
. . _— 3/25/2008 10:39:
Phone: 513-621-9050 Fax: 513-621-0929 SHLUTTONE O pErawE 32572008 10:39:53 | tofl
-  ORDERNUMBER
I Y o
Bill To: Ship To:
EMERALD PERFORMANCE MATERIALS, LLC EMERALD HILTON DAVIS, LLC
2020 FRONT STRERT 2235 LANGDON FARM RD.
SUITE 100 CINCINNATI, OH 45237
CUYAHOGA FALLS, OH 44221
USA
Atin: Marianne Danszczak Ordered By: Prem Dhamija
Customer ID: 201655
PO Nunther Terms Description Net Due Date Disc Due Date|  Discount Amount
C1-40001627-UW 1% 19 days net 30 4/24/2008 4/4/2008 65.12
Order Date Pick Ticket No Aeccount Manager Taken by
3/25/2008 09:33:32 4292358 Iim L. Gordon CMF
—_;_h_q_.__l
Cuantities
—dfem ID . PU{M’! Evfe;)::{etf
Ordered]  Shipped Remuainiug Ug‘:“;{ Size § dtem Description Unit Size riee riee
Delivery Instructions: RELAY EXPRESS PRO#I 18682
Carrier: RELAY EXPRESS Tracking #:
1.000 1.000 0.000 EA 20BDO7T7A3ANNANDO AB EA 6,511.9500 6,511.95
. P 1.0 AC DRIVE, 480 VAC, 3 PH77 AMPS, IP20/ T 1.0000
N
Total Lines: | SUB-TOTAL: 6,511.95
TAX: 0.00
RELAY EXPRESS CBT: 17.71
CASH RECEIPTS: 6,529.66
AMOUNT DUE: 0.00




INVOICE

CBT Company —

INVOICE ]

. \
Remitto: PO BOX 630505 631- 5951481 L
Cincinnati OH 45263-0505 = ) | Invoice Date Page ,

Phone: 513-621-9050 Fax: 513-621-0929 11/25/2009 09:59:22]  1of1

SOLUTIONS ON DEMAND

ORDER NUMBER |
_ 15132 o
Bill To: Ship To: DIRECT SHIPMENT
EMERALD PERFORMANCE MATERIALS, L.LC EMERALD HILTON DAVIS, LLC
2(20 FRONT STREET 2235 LANGDON FARM RD.
SUITE 180 CINCINNATI, OH 45237
CUYAHOGA FALLS, OH 44221
USA
Attn: Marianne Danszczak Ordered By: Prem Dhamija
Customer ID: 201655
PO Nunther Terms Description Netf Due Date Dise Due Date | Discount Amount
CI1-40014298-UW 1% 10 days net 30 12/25/2009 12/5/2009 67.97
Order Date Pick Ticket No Account Manager Taken by
11/20/2009 15:56:45 4924695 Jim L. Gordon BCG
__________%_‘h_}m—h______
Quantities
—titem ID L E.\-tc;;({ed
Ordered|  Shipped|  Remaining Ug’:‘;’ Size g‘ Htem Description rice
Carrier: UPS GROUND Tracking #:
1.000 1.000 0.000 EA 20BDO77A0ANNANDO Al EA 6,633.7500 6,633.75
o ? 1.0 AC DRV, 480 VAC, 3 PIT77 A, 1P20/ TYPE | 1L.0000
S oM dered As:
Ordered As: 20BDOTTADANNANDO
[.000 1.000 0.000 EA 8G0H4HZ4R AB EA 163.5600 163.56
1.0 PUSH BUTTON ENCL,ROSITE GLASS POLYESTEROOO
Total Lines;: 2 SUB—TOTAL.‘ 6,797.31
TOTAL FREIGHT: 32.19
TAX: 0.00
CASH RECEIPTS: 6,765.41
TERMS TAKEN: 64.09
AMOUNT DUE; 0.00

* XX REPRINT * % %




INVOICE

CBT Company B INVOICE B

Remit fo: PO BOX 630505 63-'- 5838344 )
Cincinnati OH 45263-0505 - ,) . Invoice Date Page

Phone: 513-621-9050 Fax: 513-621-0929 9/30/2008 16:21:36 Lof
SULUTIONS ON DEMAN —
L S ORDER NUMBER |
o 1407695 j
Bill To; Ship To;
EMERALD PERFORMANCE MATERIALS, LLC EMERALD HILTON DAVIS, LLC
2020 FRONT STREET 2235 LANGDON FARM RD,
SUITE 100 CINCINNATI, OH 45237
CUYAHOGA FALLS, OH 44221
USA
Attn: Marianne Danszczak Ordered By: Prem Dhamija
Customer ID: 201655
PO Number Terms Description Net Due Date Dise Due Date |  Discount Amonnt
CI-40005783-UW 1% 10 days net 30 10/36/2008 10/10/2008 37.85
Order Date Pick Ticket No Acconunt Manager Tuken by l
9/30/2008 15:40:02 4752924 Jim L. Gordon SAR ‘
-
Cuantities ;
—ltem ID L Extended
Ordered]  Shipped| Remaining U(L);Ef Sieo é‘;- Item Description Price
Delivery Instructions: TAKE TO MAIN ENTRANCE ATTN: PREM
DHAMIA
Carrier: RELAY EXPRESS Treacking #:
1.000 1.000 0.000 EA 20ADO40ADAYNANCO AB EA 3,640.9500 3,640.95
5 O Ef'{ () i.0 PE70, AC DRIVE, 480 VAC, 3 PH 7 1.0000
i Ordered As: 20AD040A0AYNANCO
1.600 1.000 0.000 EA 20HIMA3 AB EA 143.5500 143,55
1.0 POWERFLEX ARCHITECTURE CLASS HIM, LCD.OI00
Ordered As: 20HIMA3
Total Lines: 2 SUB-TOTAL: 3,784.50
TAX: 0.00
RELAY EXPRESS CBT: 19,80
CASH RECEIPTS: 3,804.30
AMOUNT DUE: 0.00

* % % REPRINT * * *



INVOICE

CBT Co 1 —
B mpany — INVOICE
Remitto: PO BOX 630505 65-'- 5062709
Cincinnati OH 45263-0505 — ) Invoice Date Page
Phone: 513-621-9050 Fax: 513-621-0929 e 1/8/2010 13:35:21 | 1ofl
SOLUTIONS ON DEMAND ORDER NUMBER B
1523272
Bill To: Ship To:
EMERALD PERFORMANCE MATERIALS, LLC EMERALD HILTON DAVIS, LLC
2020 FRONT STREET 2235 LANGDON FARM RD.
SUITE 100 CINCINNATI, OH 45237
CUYAHOGA FALLS, OH 44221
USA
Attn: Marianne Danszczak Ordered By: Prem Dhamija
Customer ID: 201655
PO Number Terins Description Net Due Date Disc Due Date | Discount Amonnt
CI-40015117-UW 1% 10 days net 30 2/7/2010 1/18/2010 2593
Order Date Pick Ticket No Acconnt Manager Taken by
1/8/2010 08.06:56 4937650 Jim L. Gordon SAR
Quantities Pricing
- Ttem ID o voMm PU{::‘t Ex{egd.ed
Ordered]  Shipped| Remaining Ug‘,:;g! Size g Itex Description Unit Size riee riee
Delivery Instructions: RELAY #333407
Cuarrier: RELAY EXPRESS Tracking #:
1.600 1.000 0.000 EA 20ADO2TAIAYNANCO AB EA 2,509.9500 2,509.95
2 o E’{ ? 1.0 PF70, ACDRIVE, 480 VAC, 3 PH 1.0000
" Ordered As: 20AD0O2TAIAYNANCO
1.000 1.000 0.000 EA AKMI15VACT AB EA 82.6500 82.65
1.0 115VAC DIGITAL INTERFACE 1.0000
Total Lines: 2 SUB-TOTAL: 2,592.60
TAX: 0.00
RELAY EXPRESS CBT: 19.80
CASH RECEIPTS: 2,612.40
AMOUNT DUE: 0.00

%% % REPRINT * * *



INVOICE

CBT Company —
) —— INVOICE N
Remitto:  pO BOX 630505 (c-BT 5971269
Cincinnati OH 45263-0505 - ) Invoice Daie Page
. . 2/4/2010 12:09:4 1
Phone: 513-621-9050 Fax: 513-621-0929 SOLUTIONS ON DEMAE 4 Lofl
ORDER NUMBER ]
L 1530550 ]
Bitl To: Ship To:
EMERALD PERFORMANCE MATERIALS, LLC EMERALD HILTON DAVIS, LLC
2020 FRONT STREET 2235 LANGDON FARM RD,
SUITE 100 CINCINNATI, OH 45237
CUYAHOGA FALLS, OH 44221
USA
Attn: Marianne Danszezak Ordered By: Prem Dhamija
Customer ID: 201655
PO Number Termns Description Net Due Date Disc Due Datel  Discount Amonnt
CI-40015810-UW 1% 10 days net 30 3/6/2010 2/14/2010 27.19
Order Dare Pick Ticket No Acconnt Manager Taken by
2/4/2010 11:43:43 4947661 Jim L. Gordon SAR
Quantities Pricing
- Ttem ID L voy PUgit Ex!e;;r{ﬂi
Ordered|  Shipped| Remaining U?;;{! Size g Ttem Description Unit Size e e
Carrier: Jps GROUND Tracking #: 174701950359580921
1.000 1.000 0.000 EA 20ADO2TAZAYNANCO AB FA 2,627.4000 2,627.40
; 1.0 PF70, AC DRIVE, 480 VAC, 3PH 1.0000
2ot .m0
Ordered As: 20AD027A3AYNANCO
1.000 1.000 0.000 EA AKM9115VACI AB EA 91.3500 91.35
1.0 115VAC DIGITAL INTERFACE 1.0000
Ordered As: AXM9115VACI
Total Lines; 2 SUB-TOTAL: 2,718.75
TOTAL FREIGHT: 38.00
: TAX: 0.00
CASH RECEIPTS: 2,756.75
AMOUNT DUE: 0.00

* % % REPRINT * *



CBT Company

INVOICE

' — INVOICE
Remitto: PO BOX 630505 651- 5983242
Cincinnati OH 45263-0505 - ,) Invoice Date Page
Phone: 513-621-9050 Fax: 513-621-0929 S 3/12/2010 16:44:23 Lof1
SOLUTIONS ON DEMAND —
A ORDER NUMBER
1539197
Bill To: Ship To:
EMERALD PERFORMANCE MATERIALS, LLC EMERALD HILTON DAVIS, LLC
2020 FRONT STREET 2235 LANGDON FARM RD.
SUITE 100 CINCINNATI, OH 45237
CUYAHOGA FALLS, OH 44221
UsA
Attn: Marianne Danszezak Ordered By: Prem Dhamija
Customer ID; 201655
PO Number Terms Description Net Due Dase Dise Dune Date |  Discount Amount
CI-40016556-OW 1% 10 days net 30 4/11/2010 3/22/2010 33.28
Order Date Pick Ticket No Account Manager Tuaken by
3/8/2010 11:09:51 4961428 Jim L. Gordon SAR
Quantities Pricing
— temn 1D L. VoM PUI_H'I E\’fz}):({ed
Ordered]  Shipped| Remaining Ug‘;ﬁ{ Size g‘ Htem Description Unit Size rice riee
Carrier: Ups GROUND Tracking #: 1Z4701950360087846
1.000 1.000 0.000 EA 20AD0I4AZAYNANCO AB EA 3,236.4000 3,236.40
2.5 H Q 1.0 P70, AC DRIVE, 480 VAC, 3 PH 1.0000
Ordered As: 20AD034AIAYNANCO
1.000 1.000 0.000 EA AKMSOTISVACT AB EA 91.3500 91.35
1.0 115VAC DIGITAL INTERFACE 1.0000
Total Lines: 2 SUB-TOTAL: 3,327.75
TOTAL FREIGHT: 36.06
TAX: 0.00
CASH RECEIPTS: 3,363.81
AMOUNT DUE: 0.00

* % % REPRINT * *



CBT Company

Remitto:  pO BOX 630505
Cincinnati OH 45263-0505

Phone: 513-621-9050 Fax: 513-621-0929

Bill To:

EMERALD PERFORMANCE MATERIALS, LLC
2020 FRONT STREET

SUITE 100

CUYAHOGA FALLS, OH 44221

USA

Attn: Marianne Danszezak
Customer 1D: 201655

.
(CB7

SOLUTIONS ON DEMAND

Ship To:

INVOICE

[ INVOICE N
B 6006617 ]
Invoice Date Page
[ 5/26/2010 07:10:08 lofl
ORDER NUMBER N
1561203 ’
**DIRECT SHIPMENT**

EMERALD HILTON DAVIS, LLC
2235 LANGDON FARM RD,
CINCINNATI, OH 45237

Ordered By: Prem Dhamija

PO Number [ Terms Description Net Due Date Disc Due Date |  Disconnt Amount
CI-40018204-OW J_ 1% 10 days net 30 6/25/2010 6/5/2010 32.36
Order Dute Pick Ticket No Account Manager Taken by
5/2472010 11:37:31 4989506 Jim L. Gerdon SAR
e e—_)
Quantities Pricing
- Item ID . o Lf‘.\‘le}:)ar{ed
Ordered)  Shipped| Remaining Ugﬂr Size g‘ dtem Description Unit Size e
Carrier: 1pS GROUND Tracking #:
1.000 1.000 0.000 EA 20AD034AZAYNANCO AR EA 3,236.4000 3,236.40
1.0 PF70, ACDRIVE, 430 VAC, 3 PH 1.0000
‘-} ’ > * e
Zg@ Ordered As: 20AD034A3AYNANCDH
Total Lines: | SUB-TOTAL: 3,236.40
TOTAL FREIGHT: 21.24
TAX: 0.00
CASH RECEIPTS: 3,257.64
AMOUNT DUE: 0.00

* %k REPRINT * * *




Allen-Bradley

PowerFlex 70 AC Drives

User Manual

Standard Control Firmware 200
Enhanced Control Firmware 2.xxx. .. 4.xxx
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Appendix A

Supplemental Drive Information

Specifications

PowerFlex 70 Compliance with Laws, Standards, and Agency Requirements

Category

Frames

A, E
240.,.480Y

A.E
£00Y

Compliance

Agency
Listings,
Certifications,
or Tests

4

4

Listed to UL508C and CANGSA G22.2 No, 14-05
Configured drives may be tisted 1o UL50SA

v

v

TOV Rhelnland Centificale T72041027 01 testad fo
EN 50178

TOV Rheinland Certificate of a Competent Body
AV 72081459 0001 lor compliance with
EMG Direslive {89/336/EEC)

TOV Rhelntand Ceriificale 988/E7 166.01/08
Sale Off Oplion satisfies requirements for Category 3 safaty
fungtion accordirg o EN 934-1

= al= N
SR
[

EPRI Quality Star Certificales SEMIF47.116
for SERI F47 compliance, 480V units lested
REH

+ ABS

American Bureau of Shipping MA Cerfificale
08-HS303172A/1-PDA for auxiiiary servies on AB Classed
vessels and offshore platforms

Uoyd's Registar Type Approval Certificate 68/ 60014
{marina cerlification)

RINA Type Approval Cerlificate ELE283205GS {marine
certification)

Tested by Trentee 1o be compiant with AC156 Acceplance
Criteria for Selsmic Quatification Testing of Nonslructural
Components and 2003 International Building Code for
wiorst-case seismic leve! for USA excluding site class F

Typo 4X enclosure NSF Listed lo meet Criteria C2 for
splash and non food zones

Roclavet]
Automation
Cerlifications

Ceitified by Roclovelt Automation te bg in conformity with
the essential requirements of the applicable European
Directives and the standards referenced below have been
applied:

2006/95/EC (Low Voltage Directive)

EN 50178 Electrenic Equipment for Use in Power
Installations

20041 08/EC {ENC Direclive)

EN 61800-3 Adjuslable speed elecirical power drive
systems - Part 3: EMC requirements and specific test
methods

H223

Cerlified by Rockwell Automation to be in conformity wilh
the requiremants of the applicable Auslratian legistation and
slandards referenced below:

IEC 61800-3

Designed to
Meat
Appllcable
Requirements

NFPA 70 - US National Electric Coda

NEMA [CS 7.1 - Salely Standards for Construclion and
Guide for Selection, Installatien, and Operation of
Adustable Sgeed Drive Systems

IEC 61800-2 Adjuslable spead electrical power drive
systems - Part 2: General requirements - Rating L
specifications for Jow vollage adjuslable frequency AC

power drive systems




A2 Supplemental Drive Information
Calegory  {Specificalion
Protection | Driva 200208V {240V 380/400 {480V 600V 590V
AC lapul Overvollage Trip: 247VAC 1285VAC {475VAG |S70VAC |690VAC
AC tnput Undervollage Trip: 120VAC | 138VAC [233VAC [280VAC |345VAC
Bus Gvervoltage Yip: 405V0C 1405VBC [810VDG [810VDC | 1013V0C
Bus Undervoltage Qutput Shutolf: [300VDC [300YDC 407V DC [ 407V DC | 508V DC
Bus Undervollage Fault Level: [ 160VDC [160VDC |306VDC |300VDC |375VDC
Nominal Bus Voltage: 281VDC | 324VDC [546VDEC 1848VDC [810VDE
All Brives
Heal Sinl Thermistor: Monilored by microprocessor overlemp tip
Dirive Overcursent Trip
Soltware Current Limit: 28...160% of rated current
Hardware Cyrrent Limit: 200% of rated current {typlcal)
Instartaneous Current bimil:  {220...300% ¢f raled current {dependent on drive rating)

Ling lransients:

up 1o B0A0 volls peak per IEEE £62.41-1891

Controt Logic Noise Immunity:

Shawering arc transients up to 1500V peak

Power Ride-Thru: 15 milisecongs at full load

Lagic Control Ride-Theu: 0.5 seconds mintmum, 2 seconds lypical

Ground Faull Trip: Phase-lo-ground on drive output

Shart Circuil Teip: Phase-to-phase on drive guiput
Environment fAltitude: 1000 m £3300 i) max. without derating

Maximum Surrcunding Air

Temparature without deraling:
IP20, NEMA/UL Typs 1:

0..50°C (32...122°F}

Frames 8, D and E:

Flange Mouni: 0...50 °C{32...122 °F)
IP66, NEMA/UL Type 4X/12:  {0...40 °C (32...104 °F)
Cogling Fan Operation
Frames A and C: Fan operales when power Is applied,

Fan gperates when power is applied andin Run condition.

Slosage Temperature (all consty:

-40...78°C (-40...158 °F}

Almosphere

Imporiant: Drve must not be installed in an area where the
amblent almosphere conlains volatile or corresive gas, vapors or
dust. I the drive is nof going to ba installed for & period of tims, it
must be stored in an area whera it will not be exposed loa
corrosiva atmosphare,

Relative Hurnidity: 5...95% non-condensing
Shack: 15 g peak for 11 ms dusalion (+1.0 s}
Vibration: 0.352 mm (0.006 in.) displacemont, T g peak

Calegory Specificalion
Electrical Voltage Tolerance: -10% of minfmum, +10% of maximum. See page
(-17 for Full Power and Operating Range.
Fraguency Tolerance:! 47-83 Hz.
Input Phases. Three-phase input provides ful raling for alk drives.
Single-phase operalion provides 50% of ated current.
Displacement Power Factor {al! drives}: 0.98 across speed range.
Efficlency: §7.5% at rated amps, nominat line volts.
Maximum Short Circult Raling: 200,000 Amps symmelrical,

khax. Short Circuil Current Rating:
Usil
Breaker Type

Regemmended Fuse or Gireuit

Maximum short circuit cureent rating to match
specifiad fuse/circuit breaker capabifity.




Supplamental Drive Information A-3

Calegory

Speclifcation

Conlrel

Melhod:

Sine coded PW)M with programmable carder
frequency. Ratings apply to all drives.

Garrer Frequensy:

2,3,4,5,6,7,8, 94 10 kHz EEZED.
2,4,868 12 kHz EXES.
Drive raling based on 4 kHz.

Quiput Vellage Range:

0 to rated molor voliage

Qulpul Frequency Range:

0...400 Hz EEFRE, 0...500 He EE3.

Frequency Accuragy
Digitat fnpui:
Analog Inpul:

Within £0.01% of sel culput frequency.
Within £0.4% of maximum output frequsncy.

Frequency Conlrol - Spead Regufation

with Sfip Compansation (V/Hz Mode}
0.5% of base speed across 40:1 speed range
40:1 operating range
10 1ad/sec bandwidth

wilh Slip Compensalion {Sensoiless Vector Mode)
0.5% of base speed across 80:1 speed rangs
80:1 operating range
20 rad/sec bandwidih

with feedback {Sensorless Vector Mode) B3
0.001% of base speed acoss 401 speed fange
0.1% of base speed across 80:1 speed range
801 operating range
20 rad/sec bandwidih

Speed Centrol - Speed Regulation

vithout feedback (Vector Control Mode) EEER
0.1% of base speed across 120:t spaed range
120:1 operaling range
30 rad/sec bandwidth

with {eedback {Vector Controf Mode) WE0ss
0.001% of base speed across 120:1 speed range
1000:1 operating range
125 rad/sec bandwidth

Torque Regulation

vilthout fsedback +-10% peEEg

with feedback +-5% E3Eg

Selectable Motor Conlrol:

Sensoriass Vector wilh full luning. Standard VHz with
full custom capability and veclor conlrol,

Stop Modes:

Mudtipte programmable stop modes including - Ramp,
Coast, DC-Brake, Fast Brake, Ramp-to-Hold and
S-curve.

AccalfDacel:

Two independently programmatde accel & dece!
times. Each time may ba programmed from 0-3600
seconds in 0.1 sec. increments

Intermitlent Ovedoad:

110% Overload capabiiity for up to 1 minute
150% Overload capability for up 1o 3 seconds

Current Limit Capabifity:

Proactive Current Limit programmable from 20 to
160% of ratad output current. Independently
programmable propotional and integral gain,

Electronic idoter Gveroad Protection:

Class 19 protection with speed sensitive response.
favestigated by UL, to comply with N.E.C. Article 430,
UL Fils E59272, volums 12,

Encoder

Type:

Ingremental, dual channel

Supply:

SV/i2V Conligurable +/-6%

Quadrature:

9y 4129

Duly Cycle:

50% +10%

Requirements

Encoders must bs line driver ype, quadratura {dual
channel} or piise (single ghannet), single-ended o«
dilferential and eapatle of supptw's aminimum of 10
mA per channel. The Encoder Inlerface Board
accepls 5V or 12V DC square-wave with a minimum
kigh state vollage of 3.5V DG {5V moda) and 7.0V DC
{12V moda), Maximum tow stale vollage is 1V DC {for
50531 ksl-\ll and 12V modes). Maximust input {requency is
z.




A4 Supplemental Drive information

1P20, NEMA/UL Type 1 Walls Loss {Rated Load, Spead & PwM){¥

Voltage HD HP External Watis Internal Watis Total Watis Loss
208V 05 12.2 19.2 3t4
1.0 30.7 20.5 51.2
20 44,6 226 67.2
3.0 67.3 254 92.7
50 1413 332 1745
75 205.7 342 2398
10 2704 48.1 3185
15 3858 403 425.9
20 494.6 4493 5385
25 650.7 516 7023
240V 05 12.2 102 4
ig 0.7 205 5.2
28 446 226 67.2
30 673 25.4 92,7
59 141.3 332 1745
75 265.7 34.2 230.9
10 2704 48,1 3i85
5 385.6 40.3 4259
20 494.6 44.9 5395
25 650.7 51.6 702.3
400V 0.37 it.5 i7.9 26.4
0.75 27.8 i95 47.3
15 43.6 216 65.2
22 64,6 24 88.6
4.0 99.5 282 127.7
55 140 2718 157.8
7.5 1933 32 2253
i1 3054 4.2 3398
15 4329 429 4758
18.5 3638 405 404.3
22 396.8 415 4383
30 500.8 50 b550.8
37 632 57.7 £880.7
480V 0.5 1.5 17.9 294
ig 218 185 47.3
20 438 21,6 65.2
3.0 84.8 24 88.6
59 99.5 28.2 i27.7
75 140 27.8 i67.8
10 193.3 32 225.3
5 3054 342 339.6
20 4328 429 475.8
25 3638 40.5 404.3
30 3368 415 438.3
40 500.8 50 550.8
50 632 57.7 649.7
600V 0.5 i1.5 178 28.4
1.0 278 195 47.3
2.0 43.6 2i8 65.2
3.0 64.6 24 88.6
50 435 282 1277
75 144 218 167.8
) 1933 32 2253
i5 305.4 342 3396
20 4328 42.9 4758
25 2814 424 3238
0 319 43.4 355.3
40 389.9 51.8 447
50 501.4 59.9 561.3

) worst case condition including HIM and Communication Module



Supplamental Drive Information A5

Communication Configurations
Typlcal Programmable Controller Configurations

Tmyportant: If block transfers are programmed to continuously write
information to the drive, care must be taken to properly
format the block transfer. If attribute 10 is selected for the
block transfer, values will be writter only to RAM and will
not be saved by the drive. This is the preferred attribute for
continuous transfers. If altribute 9 is selected, each program
scan will complete a write to the drives non-volatile
memory (EEprom). Since the EEprom has a fixed number
of allowed writes, continuous block transfers will quickly
damage the EEprom, Do Not assign attribute 9 to
continuous block transfers. Refer to the individual
communications adapter User Manual for additional
details,




A6 Supplemental Drive Information
Logic Command/Status Words
Figure A.1 Logic Command Word
Logic Bits
1514113112171 }10/9]8|7{6|5]413{2 |t |0|Command } Description
x|stop™ " To=Not Step
1= Siop
x| [Start!@ To = Not Start
1 = Start
X Jog @ =NotJog
1=Jog
X Clear 0 = Not Clear Faulls
Faulis 1 = Clear Faults
X [% Direction 100 = No Command
01 = Forward Command
10 = Reverse Command
#1 = Hold Present Direction
X Local {0 = No Local Control
Contiol |1 = Locat Conlrol
X MOP 0 = Not Increment
Increment |1 = Increment
X Ix Accel Rate |00 = No Commandg
01 = Use Accel Time 1
10 = Use Accel Tima 2
11 =Use Present Time
X [x Decel Rate [ 00 == No Command
01 = Use Decel Time 1
10 = Use Decel Time 2
11 = Use Present Tims
X px o [x Reference |G00 = No Command
Sefect™ 1001 = Ref, 1 (Ref A Selec)
010 = Rel. 2 {Ref B Select)
(11 = Ref. 3 {Preset 3)
100 = Ref. 4 (Proset 4)
i01 = Ref. 5 (Preset 5)
140 = Rel. 6 {Preset 8}
111 = Ref. 7 {Preset 7)
X MoP 0 = Not Decrement
Decrement |1 = Decrement
{1} A "0 = Not Stop" condition (loglc 0) must first be present before a " = Start® condition Wil
stari the drive. The Start command acts as a mementary Start command, A "1* will start the
drive, but returning 1o "0” will not stop the driva.
@ This Start wilt not function if a digital Input {parameters 361-386) is programmed for 2-Wire
Confro! {option 7, 8 0r 9).
@

This Reference Select wilt not function if a digital input (parameters 361-3686} is programmed
for "Speed Sel 1, 2 or 3" {option 15, 16 or 17}, When using the Logic Command Word for the
speed reference selection, always set Bit 12, 13 or 14, Note that Reference Selestion is

*Exclusive Ownership” see [Referenga Owner] on page 3-53.




CBT Company
Remitto: PO BOX 630505

INVOICE
’”\ -
65 5865146
Cincinnati OH 45263-0505 -\ : ,) Invoice Date Page

INVOICE,

Phone: 513-621-9050 Fax: 513-621-0929 1/8/2009 07:15:46 1ofl
SQLUTIONS ON DEMANT ORDER : ER
1415587 B
Hk E 33
- Bill To: Ship To: DIRECT SHIPMENT
EMERALD PERFORMANCE MATERIALS, LLC EMERALD HILTON DAVIS, LLC
2020 FRONT STREET 2235 LANGDON FARM RD.
SUITE 100 CINCINNATI, OH 45237
CUYATIOGA FALLS, OH 44221
USA

Atin: Marianne Dangzezak
Customer ID; 201655

Ordered By: Prem Dhamija

PO Number Terms Description Net Due Date Disc Due Date| Discount Amount
CI40006421-UW 1% 10 days net 30 2/8/2009 1/19/2009 236.50
Order Date Pick Ticket No Account Manager Taken by
10/29/2008 10:23:14 4824546 Jim L. Gordon BCG
Quantities Pricing
—tfiem ID oM Unit Extended
Ordered|  Shipped| Remaining Ugift e g Ttem Description Unit Size Pilce Price

Delivery Instructions: JASON MAYS TO ASSEMBLE AND

, DELIVER
Carrier: BEST WAY Tracking #:
1000 1.000 0.000 EA 21 BD248HJANNAND ONNNNHD- AB BA 23,650.1000 23,650.10

1.0

150 TP NEMA 12 CONFIGURED INVERTER 1.0000

Total Lines: |

SUB-TOTAL: 23,650.10

TAX: 0.00
CASH RECEIPTS: 23,650.10
AMOUNT DUE: 6.00




B

58 Allen-Bradley

i
l|I
@

it

Adjustable Frequency AC Drive
Series A

Standard and Vector Control

Firmware Versions
Standard Control: xxx.x - 3.001
Vector Contral: xxx.x - 3.002

User Manual

Roclovell
Aunfomation



Appendix A

Supplemental Drive Information

For information on. .

Specifications

Communication Configurations A4

Quiput Devices

Dimengions

Framg Cross Relerence

ﬁ

4

At

Drive, Fuse & Cirguit Breaker Ratings A7
A-15

A2

Specifications

Category

Specification

Agency
Certification

Lisled 10 UL506C and CAN/CSA-C2.2 o, 14491,
@

Marked for all apglicable Eurcpean Directives(l)
C € |EvCOieoive (s3r36EEQ)
EN 61800-3 Adjustable Speed elecidical power drive systems
Low Voltage Directive (73/23/EEC)
EN 50178 Electronic Equipment for use in Power (nstallations

N223

Cerlified to ASINZS, 1937 Graup 1, Class A,

The diive is afso designed to meet the following specifications:

NFPA 70 - US Nationat Elecirical Code

NEMA IGS 3.1 - Safety standards for Consteuction and Guide for Selection, inslaTiation and
QOperation of Adjustable Speed Drive Systems.

IEC 148 - International Efectrica! Cods.

) Applied noise impulses may be counted in addition (0 the standad pulse train causing erroneously

high [Pulse Freq) readings.
Category Specification
Protection | Drive 200-208V | 240V 380/400 |480V 600V 690V

AC Input Overvoltage Trip:

247VAC |285VAC |475VAC |570VAC |630VAC

AC Input Undervoliage Wip:

120VAG |138VAGC |233VAC |280VAC {M5VAC

Busg Ovarveliags Trip: 405VOC |405VDC [B10VDC{810VDE [ 1H3VDE
Bus Undervoliage ShutefifFault: | 153VDC {153VDC [305VDC :305VDC [381VDC
Nominal Bus Vollage: 281VDC §324VDC [540VDC [ 648VDGC [816VDC
All Drives
Heat Sink Thesmistos: Monitored by microprocessor overtemp trip
Drive Overcuzrent Trip

Software Overcurrent Tip:  {200% of rated current {lypleal}

Hardware Overcurcent Trip:  1220-300% of rated current {dependsant on drive rating)

Ling fransients:

up to 6000 volls peak per IEEE C62.41-1931




A2 Supplemental Drive Information
Calegory Specification
Protection | Contiol Logic Noise Immunfty:  § Showering ar lransieals up to 500V peak
{eontinied) [ power Ride-Thru: 15 mifliseconds 2 fult load
Logic Conlrol Rida-Thru: 0.5 seconds minimum, 2 seconds fypieal
Ground Fault Trip: Phase-lo-ground on driva oulput
Short Cirevit Trip: Phase-lo-phase on dive outpul
Environment | Alitude; 1000 m {3300 i) max. without derating
Maximum Surrounding Al
Termperature withou! Derating:
1P20, NEMA Type 1: Oto 50 degress C {32 lo 122 degrees F), typical. See pagas A-8
through A- 13 for exceptions.
Storage Temperature {all const): 14010 70 degress C (~40 {o 158 degrees F)
Atmosphers: Imporiant: Drive must not be installed in an area whera the
ambient atmosphaere conlains volatits or corrosive gas, vapors o
dust, [t the drive Is not going 10 be Installed for a period of time, it
must be stored in an area where itwill not be exposed o a
cotosive atmesphere.
Relative Humidity: 5 10 85% non-condensing
Shack: 150 peak for T1ms duralion (1.0 ms)
Vibraticn: 0.152 mm {0.006 in.) disptacement, 13 peak
Sound: Fan Seund  |Note: Sound pressure level is
Frame  ;Speed Jlevel |measured al 2 molers.
& 30CFM (5848
1 30CFM [590B
2 50 CFM [5748
3 120 CFM | 6148
4 160 CFM |59 dB
5 200 CFM |7t dB
6 300CFM |724dB
Efectrical  |[Voltage Tolerance: Sea paga £-24 for full power and operaling rangs.
Frequency Tolerance: 47-63 Hz.
[aput Phases: Threg-phase input provides full raling for aF drives. Single-phase
operation pravides 50% of ratad curcent,
Displacemant Power Facter: .88 across enlirg speed range.
Efficianey: 97.5% at rated amps, nominal ting volts,
Maximum Shork Circuit Rating: | 200,000 Amps symmetrical.
Actual Short Circuit Rating: Delermined by AIC rating of installed fusefcircuil breaker,
Centrol ethod: Sine coded PWM with programmable carrier frequancy, Ratings

apply to all drives (refar to the Desating Guidefines in the
PawerFlex Reference Manual). The drive ¢an be supplied as &
pulse or 12 pulse in a configured package.

Carrier Frequency:

2,4,8 & 10 kHz. Drive rating based on 4 kHz {see pages A8
through A-13 for exceptions).

Outpul Voltage Range:

0 1o rated molor voltage

Quiput Frequency Rangs:

Standard Control - 0 to 400 Hz., Vector Gonlrol — 0o 420 Hz

Frequency Accuracy

Digital Input:

Within £0.01% of set culput frequency.

Anzlog Input:

Within £0.4% of maximum oulput frequency.




Supplemental Drive Information A3

Category

Specliication

Contrel
{conlinued)

Frequency Conlrof:

Speed Regutation - w/Slip Compensation
{Wolts per Hertz Mode}
0.5% of base speed agross 40:1
speed range
40:1 operating range
10 rad/sec bandwidlh

Spaed Regulation - w/Slip Compensation
{Sensortess Vector Mode)
0.5% of base speed across 81
spaed range
80: operaling rangs
20 rac/sec bandwicth

Speed Regulation - w/Feedback
(Sensoriess Vector Moda)
0.1% of base speed across 80:1
speed range
80:1 operating range
20 rad/sec bandwidth

Speed Conlrol:

Speed Regutation - wio Feedbagk
(Vector Control Mode)
{0.1% of base speed acioss 120:1
speed ranga
120:1 operaling range
50 radfsec bandwidlh

Speed Regulation - wiFeedback
{Vector Conlrof Mode)
0.001% of base speed across 120:1
speed range
1000:1 operating range
250 radfsec bandwidth

Terque Regqulation:

Torque Regulalion - wio Feedback
+10%, 608 rad/sec bandwidih

Torque Reguiation - wiFeedback
5%, 2500 rad/sec bandwidth

Selectable Molor Goalrok:

Sensorless Veclor with full tuning. Standard V/Hz with fult custom
capability. PF700 adds Vector Control.

Stop Modes:

Multiple pregrammable stop modes including - Ramp, Coasl,
DC-Brake, Ramp-lo-Hold and S-curve.

AcsslDecel:

Two independently programmable assel and decel times. Each
time may ba programmed from 0 - 3600 seconds in 0.1 second
increments.

Intermittent Overload:

110% Ovarioad capabitity for up fo 1 minute
150% Overload capability for up lo 3 secends

Current Uimit Capability:

Proactive Current Limit programmable from 20 te 160% of saled
oulput cusrent, Independently pregrarmmable proportional and
integral gain.

Eleclronic Motor Overlead
Protection:

Class 10 proteciion wilh speed sensitive response. Investigated
by DA.. 1o comply with NLE.C. Article 430, U.L. File 53272,
volume 12,

Encoder

Typa:

Incremental, dual channel

Supply:

12V, 250 mA, 12V, 10 mA minimum inputs isofated with differential
{ransmittor, 250 kHz maximum.

Quadralure:

80°, +27 degress at 25 degrees C.

Duly Cycle:

50%, +10%

Requiremanis:

Encoders must be ine driver type, quadrature {dual channel} or
pulse {singls channel}, 8-15V DC oulpus, single-ended or
differential and capable of supplying a minimum of 13 mA per
channel, Maximum input frequency is 250 kHz. The Encoder
Interface Board accepis 12V DC square-wave with a minium
high slale voltage of 7.0V GG {12 volt encoder). Maximum low
stale vollage i5 0.4V DC.




Ad

Supplemental Drive Information

Communication Configurations
Typical Programmable Controller Configurations

TImportant: If block transfers are programmmed to comtinuously write
information to the drive, care must be taken to properly
format the block transfer, If attribute [0 is selected for the
block transfer, values will be written only to RAM and will
not be saved by the drive. This is the prefersed attribute for
continuous fransfers, If attribite 9 is selected, each program
scan will complete a write to the drives non-volatile
memory {(EEprom). Since the EEprom has a fixed number
of altowed writes, continuous block transfers will quickly
damage the EEprom. Do Not assign attribute 9 to
continuous block transfers. Refer to the individual
communications adapter User Manual for additional
details.
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Logic Command/Status Words

Flgure A1 Loglc Command Word

Logle Bits
§6114[1311291111019(81{76|514)|3 121 [0 {Command | Description
x{Stop® | 0=NotStop
1= Step
x| |Starttii®) |0 = Not Start
1 = Starl
X Jog § = Not Jog
1=Jog
X Clear 0 = Not Clear Faults
Faults 1 = Clear Faults
XX Direction 100 = No Command
01 = Forward Command
10 = Reverse Command
11 = Hold Present Bireclion
X Local 0 = No Local Contrel
Contrel 1 = Local Control
X MOP { = Not Increment
Increment {1 = Increment
X |x Accel Rate |00 = No Command
01 = Use Accel Time 1
10 = Use Accel Tme 2
11 = Use Present Tims
X |X Decel Rate 60 = No Command
01 =Use Decet Time 1
10 = Use Decel Time 2
11 = Use Present Time
X [x |x Reference (000 = No Command
Select® 1001 = Ref. 1 {Rel A Select)
010 = Ref. 2 {Rel B Select)
011 =Ref. 3{Prese! 3}
100 = Ref. 4 {Preset 4)
101 = Ref. 5 {Preset 5)
110 = Ref. 6 (Preset §)
111 = Ref, 7 (Preset 7)
X MopP 0 = Not Decrement
Decrement | 1 = Decrement

{8 A0 =Not Step” condition {logic 0) must first be presens befare a “1 = Start” condition wil
start the drive. The Starl command acls as a momentary Stast command. A “1” will start the

drive, bul returning to “0" will not stop the drive.

{2} This Start wii not function if a digital Input (parameters 361-368) is programmed for 2-Wire

Control {option 7, 8 or 9}

@ This Reference Select will not function if a dightal input {paramelars 361-366) is programmed
for “Speed Sel 1, 2 or 3" {option 15, 16 or 17). Note that Reference Selection is “Exclusive

Qumership” see [Reference Ownaer] on page 3-52.




AB Supplemental Drive Information

Flgtire A2 Logle Status Word

Logic Bils
15114 |13[12|11:10}9B 716|543 |21

(=

Status Description

»

Ready G = Not Ready
1 = Ready

x| [Active 0= ot Activa
1= Active

X Command |0 = Reverse
Direction {1 = Forward

X Actual 0 = Reverse
Direction |1 = Forward

X Accel 0 = Not Accelerating
1 = Accelerating

X Decel 0 = Not Decelerating
1 = Daceleraling

X Alarm 0 = No Aarm
1= Alarm

X Fault 0= No Fauit
1 =Faull

X AtSpeed |0 = Not At Relerence
1= Al Reference

X [x |x Local 000 = Port  (TB)
Controlt® 001 = Port 1
0i0="Port 2
0t1=Port3

100 = Port 4

10t =Port§

110 = Resorved
111 = No Local

X X [X [X Reference [6000 = Ref A Aulo
Source  |0001 =Ref B Auto
0610 = Preset 2 Auto
0011 = Preset 3 Aulo
0100 = Preset 4 Auto
0101 = Preset 5 Auto
0110 = Praset 6 Auto
0111 = Preset 7 Auto
1000 = Term Blk Manuat
1001 = DPI ¥ Manual
1010 = DPI 2 Manuat
1011 = DPI 3 Manual
1100 = DPI 4 Manual
1101 = DPI 5 Manual
1110 = Beserved
1111 = Jog Ref

(il See *Owners” en page 3-50 for further information.




INVOICE

* % % REPRINT * % *

CBT Company
‘ S INVOICE
Remit to: PO BOX 630505 @T 5865160
Cincinnati OH 45263-0505 N ,) Invoice Date Page
Phone: 513-621-9050 Fax: $13-621-0929 1/9/2009 08:13:00 1of}
| SOLUTIONS 0N DEMAND ORDER BER
1415587
#k #k
Bill To: Ship To: DIRECT SHIPMENT
EMERALD PERFORMANCE MATERIALS, LLC EMERALD HILTON DAVIES, LLC
2020 FRONT STREET 2235 LANGDON FARM RD.
SUITE 106 CINCINNATIE, OH 45237
CUYAHOGA FALLS, OH 44221
USA
Atn: Marianne Dangzczak Ordered By: Prem Dhamija
Customer ID: 201655
PO Number Terms Description Net Due Date Disc Due Date |  Discount Amount
CI1-40006421-UW 1% 10 days net 30 2/8/2009 171912009 117.65
Ovrder Date Pick Ticket No Account Manager Taken by
10/29/2008 10:23:14 43824564 Jim¥. Gordon BCG
Quantities Priclng
—{fem ID voM it Extended
Orderedi  Shipped] Remaining Ugﬂ size §‘ ftem Description Unit Size reee e
Delivery Instructions: JASON MAYS TO  ASSEMBLE AND
DELIVER .
Carrier: BEST WAY Tracking #:
1.000 1.000 0.000 EA Z1BDO7THIANNANDONNNNHD- AB EA 11,764.7000 11,764.70
1.0 50HP NEMA (2 CONFIGURED INVERTER 1.0000
Total Lines: | SUB-TOGTAL: 11,764.70
TAX: 0.00
CASH RECEIPTS: 11,764.70
AMOUNT DUE: 0.00




INVOICE

CBT Company VoIch
Remit to: i
emit 10X PO BOX 630505 G BT 5861684
Cincimmati OH 45263-0505 N ,) Invoice Date Page
Phone: 513-621-9050 Fax: 513-621-0929 oINS Sy Ee 12/22/2008 12:01:08 1of1
ORDER NUMBER
1415587
e 5
Bill To: " Ship To: DIRECT SHIPMENT
EMERALD PERFORMANCE MATERIALS, 1LILC EMERALD HILTON DAVIS, LLC
2020 FRONT STREET 2235 LANGDON FARM RD.
SUITE 1060 CINCINNATTY, OH 45237
CUYAHOGA FALLS, OH 44221
USA

Attn: Marianne Danszozak
Customer ID: 201655

Ordered By: Prem Dhamija

PO Number Terms Description Net Due Date Disc Due Date | Discount Amount
CI-40006421-UW 1% 10 days net 30 112172009 1/1/2009 99.19
Order Date Pick Ticket No Acconnt Manager Taken by
10/29/2008 10:23:14 4820315 Jim L, Gordon BCG
Quantities Pricing
: —tem ID oM P[:i"k Exfeg%ed
Ordered|  Shigped| Remaining Ugﬂnft st g- {temn Description Uit Stga cs rice
Delivery Instructions: JASON MAYS TO ASSEMBLE AND
' DELIVER
, Carrier: BRST WAY Tracking #: ‘
2.000 1.000 0.000 EA 21IADOGSGIAYNANDONNNNED- AB EA 9,918.7000 9,918.70
1.0 40 HP NEMA 12 CONFIGURED INVERTER 1.0000
Total Lines: | SUB-TOTAL: $,918.70
, T4X: 0.00
CASH RECEIPTS: 9,918.70
AMOUNT DUE: 0.00

* %% REPRINT * * #




INVOICE

CBT Compan
_ pany — ] INVOICE
Remit to: PO BOX 630505 68-,- 5862048
Cincinnafi OH 45263-0505 X ) Invoice Date Page
Phone: 513-621-9050 Fax: 513-621-0929 12/23/2008 08:33:09 1of1
SOLUTIONS O DEMAND ORBIR > TR
1415587
sk : Rk
Bill To: Ship To: PIRECT SHIPMENT
EMERALD PERFORMANCE MATERIALS, L1.C EMERALD HILTON DAVIS, LLC
2020 FRONT STREET 2235 LANGDON FARM RD.
SUITE 100 CINCINNATI, OH 45237
CUYAHOGA FALLS, OH 44221
USA
Atin: Marfanne Danszezak Ordered By: Prem Dhamija
Customer ID: 201655
PO Numbey ' Terms Description Net Due Date Disc Due Date§  Discount Amount
CI-40006421-UW 1% 10 days net 30 1/22/2009 12/2009 99.19
Order Date Pick Ticket No Account Manager Taken by
10/29/2008 10:23:14 48206338 Jim L, Gordon BCG
Quaniities — Pricing
—ltem D voMm Unit Extended
Orderedy  Shipped} Remaining UOMt . & Item Description Unit Size Price Pelee
Unit Size] A
Delivery Instructions: JASON  MAYS TGO ASSEMBLE AND
DELIVER
Carrier: BEST WAY Tracking #:
2.000 1.000 0.000 EA 21AD0GSGIAYNANDONNNNED- AB EA 9,918.7600 9,918.70
' 1.0 40 HP NEMA 12 CONFIGURED INVERTER 1.0600
Total Lines: ] _ ' SUB-TOTAL: 9,918.70
TOTAL FREIGHT: 172.17
' TAX: 0.00
CASH RECEIPTS: 10,090.87
AMOUNT DUE; 0.00

* % ¥ REPRINT * % #




@ Allen-Bradley

PowerFlex 70 AC Drives

User Manual

Standard Control Firmware 2.xxx
Enhanced Control Firmware 2. X, .. 4300

Rocluwell
D Mlen-Bragley . Rockveeli Software ABurlomuation



Appendix A

Supplemental Drive Information

Specifications

PowerFlex 70 Compliance with Laws, Standards, and Agency Requirements

Category

Frames

A.E
240.. 480V

A.E
SO0V

Compllance

Ageney
Listings,
Cettillcations,
or Tests

v

v

@

Usted to UL508C and CAN/CSA C22.2 No. 14-05
Configured drives may be fisted 1o ULS08A

v

[

TUV Rheintand Certificale T72041027 01 tested to
EN 50178

L
10V

TUV Rheinfand Cestificate of a Competent Body
AV 72061052 0001 for compliance with
EMC Directive (89/336/EEC)

A5 FS

Ly

TOV Rheinland Certificate 968/EZ 166.01/06
$afo Off Option satisfies requirements fer Category 3 safety
function according lo EN 954-4

| N
FOLUTONE
! Pt

EPRE Qualily Star Certificates SEMIF47.116
for SEMI F47 compliance, 480V units tested
Al

~ABS

American Bureau of Shipping MA Certificate
08-HS303172A/1-PDA for auxifiary servies on AB Classed
vessels and oflshere plalforms

et

Lloyd's Regisler Type Approval Cerlificate 08 / 60014
{marine ceniication)

RINA Typs Approval Certificate ELE283205CS {maring
cerlification)

Tesled by Trentes {o be compliant with AG156 Acceptance
Criteria for Selsmic Qualification Testing of Nonstructuzal
Cemponents and 2003 International Building Cede for
worsl-casa seismic leve! for USA exeluding site class F

Type 4X enclosute NSF Listed to meel Criteria G2 for
splash and non food zones

Rockwell
Automation
Certifications

Cerlified by Rockwelt Automnation 1o ba in conformity with
tha essential requirements of the applicable European
Directivas and lhe standards referenced befow have been
applied:

2096/95/EC (Low Vollage Dlrectlve)

EN 50178 Efeclronic Equipment for Use in Power
Instaffalions

20041 08/EC (EMC Directive}

EN 6i800-3 Adjusiable speed electrical power drive
systems - Parl 3: EMC requirements and specific tasl
methods

H223

Certified by Rockwell Aufornation Lo be in conformity with
the requiremenis of the appficable Ausiralian Jegislation and
standards referenced below:

IEC 61600-3

Designed to
heet
Applicable
Requirements

NFPA 70 - US Nalional Electric Code

NEMA[CS 7.1 - Safely Standards for Construction and
Guide for Selection, Installation, and Operation of
Adjuslable Speed Drive Syslems

IEC 61800-2 Adjustable spead electrical power drive
systems - Parl 2; General requirements - Rating
specificalions fos low veltage adjustable frequency AC
power drive syslems




A2 Supplemental Drive Information
Category | Speclfication
Protection  [Drive 200-208V [ 240V 380/400 | 480V 600V 690V
AC Input Overvoltage Trip: 247VAC [285VAC {475VAC {570VAC {650VAC
AC Input Undervaltage Teip: 120VAC | 13BVAC {233VAC |280VAC |345VAC
Bus Overvollage Trip: 405Y0C |405VDC [810VDC {810VDC [ 1013VDG
Bus Undarvoliage Oulput Shulofi: {300VDC | 306VDC [407V DC [407V DC [ 508V DC
Bus Undervollage Fault Level: 160VDC | 160VDC [300VDC [300VDC |375V00
Norinal Bus Vollage: 28iVDC [324VDC | 540VDC [848VDC |B1OVDC
All Drives
Heat Sink Thermistor: Mentlored by micioprocesscr avertemp trip
Drive Ovarcurrent Trip
Software Current Linsil: 20...160% of rated current
Hardware Current Limit: 200% of rated current {ypical)
Instantaneous Gurrent Limit: | 220...300% of rated current {dependent on drive sating)

Lina Iransienis;

up 1o 8000 volis peak per IEEE 62.41-1991

Conlrol Logic Noise Immuntty:

Showering arc franslents up to 1500V peak

Power Bide-Thru: 15 miliseconds at full load
Logic Conlrol Ride-Thru: 0.5 seconds minimum, 2 seconds typical
Ground Fault Tnp: Phase-to-ground on drive culput
Short Circuit Tip: Phase-to-phase on driva output
Environment | Atfude: 1008 m (3300 fi} max. without derating

Maximum Surrounding Alr
Temperalure without derating:

P20, NEMAAIL Type t: 0..50C (32...122 °F)

Flange Mount: 0..50°C (32...122 °F)

1P86, NEMASUL Type 4X/12: 6...40°C (32...104 °F)
Cooling Fan Operation

Frames A and 0: Fan operates when power Is applied.

Frames B, D and E:

Fan operates when power is applied and in Rur condition.

Slorage Temperalute (2 const.):

—40...70°C {40...153 °F)

Atmosphere

mporiant: Drive must not be installed in an area whore the
ambient almesphere contains velalile or corrasive gas, vapars or
dust. If the drive is not going 1o ba installed for a pesiod of tme, it
rust be stored dn an area where it will not be exposedtoa
cOrrosive almasghare.

Relative Humidity: 5...95% non-condensing
Sheck: 15 g peak for 11 ms duralion (1.0 ms)
Vibration: £.152 mm (.068 in.) displacement, 1 g peak

Category Specilicalion
Etectrieal Voltage Tolerance: -10% of minimum, +10% of maximum. See page
G-£7 for Full Power and Oparating Range.
Frequency Tolerance: 47-63 Hz,
Input Phases; Three-phase inpud provides full rating for alk drives.
Single-phase cparatien provides 50% of rated current.
Displacement Power Factor {all drives): 0.98 acioss speed range.
Efficiency: 97.5% al rated amps, nominal ine volis,
Maximum Short Circuit Rating: 200,000 Amps symmalrical,
Max. Short Gireuit Current Rating: Maximum shert circuit current rating to malch
Using Regommended Fuse or Circuil specified fuse/circuit breaker capability.
Braaker Type




Supplemental Drive information A3

Category

Speclilcation

Control

Methed:

Sina coded PWM with programmable carder
frequency, Ralings apply o all drives.

Carrar Frequency:

2,3,4,5,6,7, 8 9% 10kHz BE=ER,
2,4,8&12kH: EITA,
Drive raling based on 4 kHz.

Quiput Yoltage Rangs:

0 1o rated motor voltage

Oulput Frequency Range:

0...400 Hz BERER. 0...500 Bz EFEE.

Frequency Accuracy
Digital Inpul:
Analeg Input:

Within £0.01% of sl oulput Irequancy.
Within £0.4% of maximum oulput frequency.

Frequency Conlral - Speed Regulation

with Stip Compensation (V/Hz Mode)
0.5% of base speed across 40:1 spaed range
40:1 oparaling range
i@ rad’sec bandwidth

wilh STip Compensation {Sansorless Vaclor Mode)
0.5% ol bass speed across 80:1 speed rangs
B80:1 operaling range
20 rad/sec bandwidlh

with feedback (Sensoriess Veclor Mode) B
0.001% of base speed across 40:1 speed range
0.1% of base speed across 8%:1 speed range
80:1 operating range
20 rad/sec bandwidth

Speed Controf - Spead Regulation

without feedback (Vector Contro! Mode} jEErE
0.1% of hase speed actoss 120:1 speed range
120:1 operating range
30 rad/sec bandwidth

with feedback {Vector Gonlrol Mode) B
8.001% of base speed aczoss 120:1 speed rangs
1000:1 cporaling range
125 rad/sec bandwidih

Torque Regulation

without feedback +-10% [

with feedback +/-5% R

Selectable Molor Conlrel:

Sensorless Vector with fult tuning. Standard ViHz with
full custom eapabifity and vaclor control.

Stop Modes:

Mdttiple programmable stop modes Including - Ramp,
Coast, DC-Braks, Fast Brake, Ramp-to-Ho!d andt
S-ourve.

AccelDecel:

Two independently programmable accel & decel
times. Each time may be programmad from 0-3600
ssconds in 9.1 seq. increments

Intermitient Overioad:

110% Overlead capability for up to 1 minute
150% Overload capabilily for up fo 3 seconds

Cureent Limit Capability;

Proactive Current Limit programmable from 20 to
160% of raled output current. Independently
programmable preportional and inlegral gain.

Electronic Motor (verdoad Protection;

Class 19 profection with speed sensitive response,
tovestigated by U.L. 2o comply with N.E.C. Article 430.
U.L. File E59272, volume 12.

Encoder

Type:

Incremental, dual channel

Supply:

SV/12V Conligurable +/-5%

Cuadralure:

9P H27

Buty Cycle:

50% +10%

Requirements

Encoders must be line driver lype, quadrature {cal
channel) of pulse {single channel}, single-endad or
differential and capable of supplying a minimem of 10
mA per channel, The Encoder Intarface Beard
accepls 5V or 12V DC square-wave with a minimum
hi%h slale vollags of 3.5V DC (5V mode) and 7.0V DG
{12V mode). Maximum low state voltaga is 1V DG (for
bomk.';\{fzand 12V modes). Maximuminput freguency is
250 kHz.




A4 Supplemental Drive Information

1P20, NEMAJUL Type 1 Watts Loss (Raled Load, Speed & PWM)(!

Voltage ND HP External Waits Internal Watls Total Watls Loss
208¥ 85 122 14.2 314
1.0 30.7 205 51.2
2.0 44.6 226 67.2
3.0 67.3 25.4 92.7
50 1413 332 1745
75 2057 34.2 2398
10 270.4 48,1 31858
15 385.6 40.3 4259
20 494.6 44.9 539.5
25 650.7 51.6 702.3
240V 05 122 18.2 314
10 0.7 20.5 61.2
240 446 226 67.2
38 673 254 2.7
59 1413 33.2 1745
75 2657 34.2 239.9
10 2704 48,1 3i8.5
18 3858 40.3 425.9
20 494 8 44.9 539.5
25 650.7 51.6 7023
LG 0.37 15 178 25.4
0.75 278 19.5 47.3
15 43.6 21,6 65.2
22 B4.6 24 886
4.0 995 28.2 127
55 140 278 167.8
7.5 1933 a2 2253
1t 3054 .2 3398
15 4329 42.8 4758
18.5 3638 40.5 404.3
22 208.8 415 438.3
30 5008 50 550.8
37 £32 51.7 £89.7
480V 05 1.5 17.9 29.4
1.0 278 185 413
20 436 218 852
30 546 24 886
5.0 995 28.2 1277
75 140 278 167.8
10 1433 32 2253
15 305.4 34.2 3396
20 4329 429 4758
25 363.8 40.5 4043
30 6.8 415 4383
40 500.8 50 550.8
50 532 57.7 689.7
600V 0.5 il5 17.9 29,4
10 278 195 47.3
20 436 216 65.2
30 646 24 88.6
50 535 28.2 127.7
75 140 218 167.8
0 1833 3z 2253
5 3054 34.2 3398
20 4329 42.9 4758
25 2814 42.4 3238
30 3119 43.4 355.3
40 389.9 51.8 4417
50 501.4 53.9 561.3

" worst case condition including HIM and Communication Modula
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Communication Configurations
Typlcal Programmable Controller Configurations

Important: If block transfers are programmed to continuously write
information to the drive, care must be taken to properly
format the block transfer. If attribute 10 is selected for the
block transfer, values will be written only to RAM and will
not be saved by the drive. This is the preferred attribute for
continuous transfers. If attribute 9 is selected, each program
scan will complete a write to the drives non-volatile
memory (EEprom). Since the EEprom has a fixed number
of allowed writes, continnous block transfers will quickly
damage the BEEprom. Do Not assign attribute 9 to
continuous block transfers. Refer to the individual
communications adapter User Manual for additional
details.




A-6 Supplemental Drive Information

Loglc Command/Status Words

Figure A.1 Loglc Command Word

Logic Bits
15{14{13[12)11{10}9}87]6]5]413|2}1 {0 |Command | Description
x15topt” [0 = Not Stop
1 =Slop
x| I8t Fo= Not Start
i=8tant
X Jog 0= Not Jog
1 =Jog
X Clear 0 = Not Clear Faults
Faults i = Clear Faults
XX Direction 100 = No Commang
01 = Forward Command
10 = Reverse Command
11 = Hold Present Direction
X Local 0 = No Local Control
Conlrol { = Local Contrct
X MOP 0 = Not Increment
Increment |1 = Increment
XiX Accel Rate {00 = No Commang
01 = Use Aecel Time 1
10 = Use Accel Time 2
11 = Use Present Time
X [% Dacel Rate | 00 = No Cornmand
01 = Use Decel Time 1
10 = Use Pecel Time 2
11 = Use Present Time
X [x X% Reference {000 = No Command
Select®™ 1001 = Ref, 1 (Ref A Selec)
010 = Ref, 2 {Ref B Select)
011 =Ref, 3 {Preset 3)
100 = Ref. 4 {(Praset 4)
101 = Rel. 5 (Praset 5)
110 = Rof. 6 (Preset 8)
111 = Ref. 7 (Preset 7)
b MOP 0 = Not Deerement
Dacrament | { = Decrement

{1} A 0= Not Stop condition {logic 0) must fiest be present befora a “4 = Start” condition wil
start the drive, The Slart command acts as a mementary Start command. A *1° wili slart the

drive, but returning to "0° will not stop the drive.

@) This Start will not function if a digital input (parameters 361-366) is programmed for 2-Wire

Conlrol {oplion 7, 8 or 9).

® This Refarence Select will not function if a digital input {parameters 361-356) is programmed
for “Speed 8¢t 1, 2 or 3" (oplion 15, 16 or 17). When using the Legic Command Word for the
speed reference selection, ahvays set Bit 12, 13 or 14. Note that Reference Selection is

“Exelusive Ownership” see {Refarence Owner] on page 3-53.




Customer Confirmation -This Is NOT New Construction
Detailed Project Description

Pigment Dispersion process. Manufacturing of varnish as a vehicle for black print
ink, 150 hp motor drives a Kady Mill, mixing the varnish. Process runs ~300 days a
year @ 16 hours a day. Added a VFD to decrease electric usage as process demand
warrants. Did not replace the existing motor.

Manufacturing of black ink, 2-40 hp motors that drive Meyer Mixers for the water
side of the black ink process. Process runs ~300 days a year @ 16 hours per day.
Added VFDs to decrease electric usage as process demand warrants. Did not
replace the existing motors. Motors run two spindles which operate in the same
tank (rotating at the same time), they run in opposite directions to enhance
mixing.

Manufacturing for food coloring, 3-20 hp motors that drive Netzsch Mills. Process
runs: 2 run 75% of 24 hours a day for 270 days a year, 1 runs 90% of 24 hours in a
day for 270 days a year. Added a VFD to decrease electric usage as process
demand warrants. Did not replace the existing motors.

Manufacturing of black print ink, 50 hp motor drives a scraper for the pre-
dispersion process. Process runs ~300 days a year @ 16 hours a day. Added a VFD
to decrease electric usage as process demand warrants. Did not replace the
existing motor.

Manufacturing for dispersion process to make grease and transoxide, 6-50 hp
motors that drive Ross Mixers. Process runs are expressed as a percentage of
hours in a 24 hour day at 270 days of the year: for 3 motors - run 95% of a 24 hour
day* 270 days of the year, 2 - run 75% * 270, 1 - runs 30% * 270. Added VFDs to
decrease electric usage as process demand warrants. Did not replace the existing
motors.





