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Exhibit 1 Customer Legal Entity Name:   Hexpol Compounding - Burton Rubber Processing

Site Address: Hexpol Compounding Burton Rubber Processing
Principal Address: 13330 Kinsman Road

Project 
No. Project Name

Narrative description of your program including, but not limited to, 
make, model, and year of any installed and replaced equipment:

Description of methodologies, protocols and practices 
used in measuring and verifying project results

What date would you have replaced your 
equipment if you had not replaced it early? 

Also, please explain briefly how you 
determined this future replacement date.

Please describe the less efficient new 
equipment that you rejected in favor of 

the more efficient new equipment.

1 Burton MFG Site Lighting Upgrade Remove 309 HID metal halide fixtures/bulbs and replace with T8 flourescent with motion 
sensors for energy savings. See file Hexpol_P1_engineering study.xls

The replacement of the metal halide fixtures/bulbs would 
have been scheduled in 2016. We were looking to take 
advantage of the DSE2 Rider exemption. Replacing the 
metal halide fixtures/bulbs with the T8 fixtures/bulbs has 
given us energy savings and better lighting for our facility.

N/A

2 Replace air conditioners

1. Removed vintage 1970 10 ton air condition split system unit with 7.0 EER rating and 
replace with new Carrier 11.20 EER .                                                        2. Removed 
vintage 1980 4 ton air condition unit with  9.0 seer rating and replaed with new Carrier 4 
ton 13.0 seer rating.                                                 3. Removed vntage 1990 3 ton air 
condition unit with  9.0 seer rating and replace with new Carrier 3 ton 13.0 seer rating.      
4. Removed vintage 1970 10 ton air condition unit with 7.0 EER rating with new Carrier 
11.20 EER.                                                                                                                             

See file Hexpol_P2_engineeringstudy.xls. With the on going maintenance estimated 3years 2015. N/A

3 Install Variable Speed Drive and new 
controls on 75 HP Air Compressor

Installed a Variable Speed  Drive with new controls on an existing 75 HP Air Compressor 
to be able to handle variable compressed air usage.

See files Hexpol_P3_engineeringstudy.pdf and Hexpol_P3_engineering 
study docx. 5 years. N/A

Docket No. 13-0445
Site: 13330 Kinsman Road
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Customer Legal Entity Name:   Hexpol Compounding - Burton Rubber Processing

Site: Hexpol Compounding Burton Rubber Processing

Principal Address: 13330 Kinsman Road

Unadjusted Usage, kwh 
(A)

Weather Adjusted Usage, 
kwh (B)

Weather Adjusted 
Usage with Energy 

Efficiency Addbacks, 
kwh (C)

Note 1

2011 21,197,619 21,197,619 21,470,651
2010 20,819,398 20,819,398 20,819,398
2009 19,037,961 19,037,961 19,037,961

Average 20,351,659 20,351,659 20,442,670

1 Burton MFG Site Lighting Upgrade 05/23/2011 $67,590 446,891                        446,891                         60                                   

2 Replace air conditioners 07/20/2012 $46,500 14,227                          14,227                           8                                     

3 Install Variable Speed Drive and new controls on 75 HP Air Compressor 01/15/2012 $24,876 164,848                        164,848                         22                                   

-                                -                                 -                                  

-                                -                                 -                                  

-                                -                                 -                                  

-                                -                                 -                                  

Total 625,966 625,966 90 $0

Docket No. 13-0445
Savings as percent of 

usage 3.1% Note 2

Site: 13330 Kinsman Road
= Total (D) divided by 

Average (C)

38 Month(s) Note 3

Notes

Commitment 
Payment

$

Exhibit 2

Utility Peak Demand 
Reduction 

Contribution, KW

KWh Saved/Year (D)
eligible for incentiveProject Cost $In-Service DateProject NameProject Number

KWh Saved/Year
Counting towards 
Utility compliance

Customer Eligible Exemption Period:

(1) Customer's usage is adjusted to account for the effects of the energy efficiency programs included in this application.  When applicable, such adjustments are prorated to the in-service date to account for partial year savings.

(2)   Savings as a percent of usage is equal to the of total project savings (D) divided by the 3 year average Weather Adjusted Usage with Energy Efficiency Addbacks (C).

(3)  Customer exemption determined by savings percentage in relation to energy efficiency schedule as set forth in O.R.C.
4928.66(A)(1)(a).

(4) The exemption period reflects the maximum potential exemption period. NOTE: The FirstEnergy Utilities cannot guarantee the length of the exemption period that will ultimately be approved by the Commission.

Rev (9.6.2012) Mercantile Customer Program Page 2 of 3



Exhibit 3 Utility Cost Test

UCT = Utility Avoided Costs / Utility Costs 

Project

Total Annual 
Savings, MWh

Utility Avoided 
Cost           

$/MWh

Utility Avoided 
Cost

$

Utility Cost
$

Cash Rebate
$

Administrator 
Variable Fee

$

Total Utility 
Cost

$
UCT

(A) (B) (C) (D) (E) (F) (G) (H)
1 447 308$             137,768$           1,350$           $0 $4,469 5,819$        23.7
2 14 308$             4,386$               1,350$           $0 $142 1,492$        2.94
3 165 308$             50,819$             1,350$           $0 $1,648 2,998$        16.95

Total 626 308$            192,973           4,050           $0 $6,260 10,310       18.7

Notes
(A) From Exhibit 2, = kWh saved / 1000
(B)

(C)  = (A) * (B)
(D)

(E)
(F)

(G)
(H) =(C) / (G)

Hexpol Compounding - Burton Rubber Processing ~ Hexpol Compounding Burton Rubber Processing
Docket No. 13-0445

Site: 13330 Kinsman Road

This value represents avoided energy costs (wholesale energy prices) from the Department of Energy, Energy
Information Administration’s 2009 Annual Energy Outlook (AEO) low oil prices case. The AEO represents a
national average energy price, so for a better representation of the energy price that Ohio customers would
see, a Cinergy Hub equivalent price was derived by applying a ratio based on three years of historic national
average and Cinergy Hub prices.This value is consistent with avoided cost assumptions used in EE&PDR
Program Portfolio and Initial Benchmark Report, filed Dec 15, 2009 (See Section 8.1, paragraph a).

Represents the utility's costs incurred for self-directed mercantile applications for applications filed and
applications in progress. Includes incremental costs of legal fees, fixed administrative expenses, etc. 

= (D) + (E) + (F)

Based on approximate Administrator's variable compensation for purposes of calculating the UCT, actual
compensation may be less.

This is the amount of the cash rebate paid to the customer for this project.
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Lighting Form

Instructions: Please use one line for each fixture type in a room or area

For existing or proposed control, choose OCC for Occupany Sensor, DAYLTG for photosensor, or NONE for none. Controls must save energy to qualify.  

The total of Column S, the quantities of CFLs and exit signs in Column M, and the quantities of sensors in Column R, will be used to calculate your incentive on the NonStandard Lighting form.

Line 

Item 

Building Address Floor Area Description Interior or Exterior 

Fixture

Predominant Space Type Area Cooling Pre Fixture 

Qty

Pre Fixture Code Pre Watts / 

Fixture

(W)

Pre kW / 

Space

(kW)

Existing 

Control
drop down

Existing 

Sensor 

Quantity
When applicable

Post 

Fixture 

Qty

Post Fixture Code Post Watts/ 

Fixture

(W)

Post kW / 

Space

(kW)

Proposed 

Control
Please enter 

DAYLTG, OCC or 

NONE.

Proposed 

Sensor 

Quantity
When applicable

Interior Change 

in Connected 

Load

(kW) excluding 

CFLs or Exit 

Signs

Exterior 

Change in 

Connected 

Load (kW) 

excluding CFLs 

or Exit Signs

Change in 

Connected 

Load

(kW)

CFL or LED 

exit sign

Applicant 

Coincidence 

Factor

(CF)

Estimate

Coincidence 

Factor

Interactive 

Factor 

(demand)

Interactive 

Factor 

(energy)

Pre 

Controls 

Factor

Post 

Controls 

Factor

Demand 

Savings

(kW)

Applicant 

Equivalent 

Full Load 

Hours 

(EFLH) 

Estimate

Prescribed 

Equivalent 

Full Load 

Hours

Annual 

Interior Fixture 

kWh Saved 

(excluding 

CFLs or Exit 

Signs)

e.g. 400 North Street 2 Office Interior Office - Small Cooled Space 3 F44ILL 112 0.34 NONE 3 CFT55/1-BX 56 0.17 OCC 3 0.17 84% 84% 34% 12% 30% 0.19 2,808 3,435

e.g. Example 1 Restaurant Exterior Restaurant - Fast Food Uncooled space 5 Example Cut Sheet 1 50 0.25 OCC 5 5 Example Cut Sheet 2 25 0.13 DAYLTG 5 0.13 88% 88% 30% 50% 8,760 4,156

1 14330 Kinsman Road 1 Carbon Blk Warehouse Interior Other - Please estimate CF and EFLH Uncooled space 15 MH320/1 365 5.48 NONE 14 Cut Sheet 1 224 3.14 NONE 14 2.34 7,488 7,488 17,514

2 14330 Kinsman Road 1 05 Warehouse Interior Other - Please estimate CF and EFLH Uncooled space 48 MH320/1 365 17.52 NONE 48 F44SIL 148 7.10 NONE 48 10.42 7,488 7,488 77,995

3 14330 Kinsman Road 1 Cardboard Storage Area Interior Other - Please estimate CF and EFLH Uncooled space 10 MH320/1 365 3.65 NONE 10 F44SIL 148 1.48 NONE 10 2.17 7,488 7,488 16,249

4 14330 Kinsman Road 1 04/05 Banbury Area Interior Other - Please estimate CF and EFLH Uncooled space 6 MH320/1 365 2.19 NONE 6 F44SIL 148 0.89 NONE 6 1.30 7,488 7,488 9,749

5 14330 Kinsman Road 1 all other areas Interior Other - Please estimate CF and EFLH Uncooled space 82 MH320/1 365 29.93 NONE 83 Cut Sheet 1 224 18.59 NONE 11.34 7,488 7,488 84,899

6 1433 1 all other areas Interior Other - Please estimate CF and EFLH Uncooled space 148 MH320/1 365 54.02 NONE 148 F44SIL 148 21.90 NONE 32.12 7,488 7,488 240,485

7 NONE NONE

8 NONE NONE

9 NONE NONE

10 NONE NONE

11 NONE NONE

12 NONE NONE

13 NONE NONE

14 NONE NONE

15 NONE NONE

16 NONE NONE

17 NONE NONE

18 NONE NONE

19 NONE NONE

20 NONE NONE

21 NONE NONE

22 NONE NONE

23 NONE NONE

24 NONE NONE

25 NONE NONE

26 NONE NONE

27 NONE NONE

28 NONE NONE

29 NONE NONE

30 NONE NONE

31 NONE NONE

32 NONE NONE

33 NONE NONE

34 NONE NONE

35 NONE NONE

36 NONE NONE

37 NONE NONE

38 NONE NONE

39 NONE NONE

40 NONE NONE

41 NONE NONE

42 NONE NONE

43 NONE NONE

44 NONE NONE

45 NONE NONE

46 NONE NONE

47 NONE NONE

48 NONE NONE

49 NONE NONE

50 NONE NONE

51 NONE NONE

52 NONE NONE

53 NONE NONE

54 NONE NONE

55 NONE NONE

56 NONE NONE

57 NONE NONE

58 NONE NONE

59 NONE NONE

60 NONE NONE

61 NONE NONE

62 NONE NONE

63 NONE NONE

64 NONE NONE

65 NONE NONE

66 NONE NONE

67 NONE NONE

68 NONE NONE

69 NONE NONE

70 NONE NONE

71 NONE NONE

72 NONE NONE

73 NONE NONE

74 NONE NONE

75 NONE NONE

76 NONE NONE

77 NONE NONE

78 NONE NONE

79 NONE NONE

80 NONE NONE

81 NONE NONE

82 NONE NONE

83 NONE NONE

84 NONE NONE

85 NONE NONE

86 NONE NONE

87 NONE NONE

88 NONE NONE

89 NONE NONE

90 NONE NONE

91 NONE NONE

92 NONE NONE

93 NONE NONE

94 NONE NONE

95 NONE NONE

96 NONE NONE

97 NONE NONE

98 NONE NONE

99 NONE NONE

100 NONE NONE

101 NONE NONE

102 NONE NONE

103 NONE NONE

104 NONE NONE

105 NONE NONE

106 NONE NONE

107 NONE NONE

108 NONE NONE

109 NONE NONE

110 NONE NONE

111 NONE NONE

112 NONE NONE

113 NONE NONE

114 NONE NONE

115 NONE NONE

116 NONE NONE

117 NONE NONE

118 NONE NONE

119 NONE NONE

120 NONE NONE

121 NONE NONE

122 NONE NONE

123 NONE NONE

124 NONE NONE

125 NONE NONE

126 NONE NONE

127 NONE NONE

128 NONE NONE

129 NONE NONE

130 NONE NONE

131 NONE NONE

132 NONE NONE

133 NONE NONE

134 NONE NONE

135 NONE NONE

136 NONE NONE

137 NONE NONE

138 NONE NONE

Energy CalculationsPOST-INSTALLATION

Lighting Inventory Form

PRE-INSTALLATION

Applicant Name:

Facility Name: 

Date:

PROJECT BASIC INFORMATION

Richard Samuel

Hexpol Compounding- Burton Rubber Processing

12/30/2011

Version 1.0 Page 1 of 4 10/1/2012



Lighting Form
Line 

Item 

Building Address Floor Area Description Interior or Exterior 

Fixture

Predominant Space Type Area Cooling Pre Fixture 

Qty

Pre Fixture Code Pre Watts / 

Fixture

(W)

Pre kW / 

Space

(kW)

Existing 

Control
drop down

Existing 

Sensor 

Quantity
When applicable

Post 

Fixture 

Qty

Post Fixture Code Post Watts/ 

Fixture

(W)

Post kW / 

Space

(kW)

Proposed 

Control
Please enter 

DAYLTG, OCC or 

NONE.

Proposed 

Sensor 

Quantity
When applicable

Interior Change 

in Connected 

Load

(kW) excluding 

CFLs or Exit 

Signs

Exterior 

Change in 

Connected 

Load (kW) 

excluding CFLs 

or Exit Signs

Change in 

Connected 

Load

(kW)

CFL or LED 

exit sign

Applicant 

Coincidence 

Factor

(CF)

Estimate

Coincidence 

Factor

Interactive 

Factor 

(demand)

Interactive 

Factor 

(energy)

Pre 

Controls 

Factor

Post 

Controls 

Factor

Demand 

Savings

(kW)

Applicant 

Equivalent 

Full Load 

Hours 

(EFLH) 

Estimate

Prescribed 

Equivalent 

Full Load 

Hours

Annual 

Interior Fixture 

kWh Saved 

(excluding 

CFLs or Exit 

Signs)

Energy CalculationsPOST-INSTALLATIONPRE-INSTALLATIONPROJECT BASIC INFORMATION

139 NONE NONE

140 NONE NONE

141 NONE NONE

142 NONE NONE

143 NONE NONE

144 NONE NONE

145 NONE NONE

146 NONE NONE

147 NONE NONE

148 NONE NONE

149 NONE NONE

150 NONE NONE

151 NONE NONE

152 NONE NONE

153 NONE NONE

154 NONE NONE

155 NONE NONE

156 NONE NONE

157 NONE NONE

158 NONE NONE

159 NONE NONE

160 NONE NONE

161 NONE NONE

162 NONE NONE

163 NONE NONE

164 NONE NONE

165 NONE NONE

166 NONE NONE

167 NONE NONE

168 NONE NONE

169 NONE NONE

170 NONE NONE

171 NONE NONE

172 NONE NONE

173 NONE NONE

174 NONE NONE

175 NONE NONE

176 NONE NONE

177 NONE NONE

178 NONE NONE

179 NONE NONE

180 NONE NONE

181 NONE NONE

182 NONE NONE

183 NONE NONE

184 NONE NONE

185 NONE NONE

186 NONE NONE

187 NONE NONE

188 NONE NONE

189 NONE NONE

190 NONE NONE

191 NONE NONE

192 NONE NONE

193 NONE NONE

194 NONE NONE

195 NONE NONE

196 NONE NONE

197 NONE NONE

198 NONE NONE

199 NONE NONE

200 NONE NONE

201 NONE NONE

202 NONE NONE

203 NONE NONE

204 NONE NONE

205 NONE NONE

206 NONE NONE

207 NONE NONE

208 NONE NONE

209 NONE NONE

210 NONE NONE

211 NONE NONE

212 NONE NONE

213 NONE NONE

214 NONE NONE

215 NONE NONE

216 NONE NONE

217 NONE NONE

218 NONE NONE

219 NONE NONE

220 NONE NONE

221 NONE NONE

222 NONE NONE

223 NONE NONE

224 NONE NONE

225 NONE NONE

226 NONE NONE

227 NONE NONE

228 NONE NONE

229 NONE NONE

230 NONE NONE

231 NONE NONE

232 NONE NONE

233 NONE NONE

234 NONE NONE

235 NONE NONE

236 NONE NONE

237 NONE NONE

238 NONE NONE

239 NONE NONE

240 NONE NONE

241 NONE NONE

242 NONE NONE

243 NONE NONE

244 NONE NONE

245 NONE NONE

246 NONE NONE

247 NONE NONE

248 NONE NONE

249 NONE NONE

250 NONE NONE

Totals 309 112.79 309 53.10 59.68 446,891

Version 1.0 Page 2 of 4 10/1/2012



Estimated Annual kWh Savings 446,891

Total Change in Connected Load 59.68

Annual Estimated Cost Savings $44,689.10

Annual Operating Hours 7,488

Interior Lighting Incentive @ 

$0.05/kWh (excluding CFLs, 

sensors, or LED exit signs)
$22,344.55

Exterior Lighting Incentive @ 

$0.50/W (excluding CFLs, sensors, 

or LED exit signs)
$0.00

Total CFL Incentive @ $1/screw-in 

CFL lamp; $15/hard-wired CFL 

lamp (includes all CFLs, both 

interior and exterior)

$0.00

Total LED Exit Incentive @ $10/exit 

sign
$0.00

Total Lighting Controls Incentive @ 

$25/sensor (includes all Lighting 

Controls, both interior and exterior)
$0.00

Total Calculated Incentive $22,344.55

Total Fixture Quantity excluding CFLs and 

LED Exit Sign 309

Total Lamp Quantity for Screw-In CFLs 0

Total Lamp Quantity for Hard-Wired CFLs 0

Total Fixture Quantity for LED Exit Signs 0

Total Quantity for Occupancy Sensors 0
Total Quantity for Daylight Sensors 0

Project Estimated Annual 

Savings Summary

Please briefly describe how you estimated your coincidence factor (CF) for  facility type 

“Other” indicated on the Lighting Form tab



Demand Savings (For Internal Use 

Only)



Project 2 

Replace Air Conditioner Units

#1AC Total

Old Tons BTUh BTUh BTUs/K KBTUs EER KW Hours KWh

10 x 12000 (=) 120000 ÷ 1000 (=) 120 ÷ 9 (=) 13.33 x 960 (=) 12,800.00     

New 10 x 12000 (=) 120000 ÷ 1000 (=) 120 ÷ 11.2 (=) 10.71 x 960 (=) 10,285.71     

2.62 KW Reduced 2,514.29       KWh Reduced

#2AC Total

Old Tons BTUh BTUh BTUs/K KBTUs SEER KW Hours KWh

4 x 12000 (=) 48000 ÷ 1000 (=) 48 ÷ 9 (=) 5.33 x 960 (=) 5,120.00       

New 4 x 12000 (=) 48000 ÷ 1000 (=) 48 ÷ 13 (=) 3.69 x 960 (=) 3,544.62       

1.64

KW 

Reduced 1,575.38       KWh Reduced

#3AC Total

Old Tons BTUh BTUh BTUs/K KBTUs SEER KW Hours KWh

3 x 12000 (=) 36000 ÷ 1000 (=) 36 ÷ 9 (=) 4.00 x 960 (=) 3,840.00       

New 3 x 12000 (=) 36000 ÷ 1000 (=) 36 ÷ 13 (=) 2.77 x 960 (=) 2,658.46       

#4AC Total

Old Tons BTUh BTUh BTUs/K KBTUs EER KW Hours KWh

10 x 12000 (=) 120000 ÷ 1000 (=) 120 ÷ 9 (=) 13.33 x 3300 (=) 44,000.00     

New 10 x 12000 (=) 120000 ÷ 1000 (=) 120 ÷ 11.3 (=) 10.62 x 3300 (=) 35,044.25     

2.71 KW Reduced 8,955.75       KWh Reduced

1.23

KW 

Reduced 1,181.54       KWh Reduced

Reduced Reduced

Old Kw New KW KW Old Kwh New KWh KWh

#1AC 13.33 (-) 10.71 (=) 2.62 #1AC 12,800.00   (-) 10,285.71  (=) 2,514.29        

#2AC 5.33 (-) 3.69 (=) 1.64 #2AC 5,120.00     (-) 3,544.62    (=) 1,575.38        

#3AC 4.00 (-) 2.77 (=) 1.23 #3AC 3,840.00     (-) 2,658.46    (=) 1,181.54        

#4AC 13.33 (-) 10.62 (=) 2.71 #1AC 44,000.00   (-) 35,044.25  (=) 8,955.75        

Total 36.00 (-) 27.80 (=) 8.20 KW Reduced Total 65,760.00   (-) 51,533.04  (=) 14,226.96      KWh Reduced



Presented to:

Excell
Ohio,   . 

APO TSD
APO Pump and Compressor
6607 Chittenden Road
Hudson , Ohio, 44236
Phone: 330-650-1330
Fax: 330-650-1440
Date: September 15, 2011
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Purpose and Value of IntelliSurvey:
 
Every year, companies spend significant amounts of money to compress air to operate or support their
production processes.
 
Industry studies show that 30-60% of the amount spent is wasted!
Contributing factors include:

Inefficient and ineffective system operation
Misapplication of the air system components
Artificial demand and system leaks

Further, the same studies indicate an extremely low awareness among process owners and operators of

the significant savings available through compressed air system optimization.

 

Optimizing a compressed air system starts with an investigation of system operation over a complete

operating cycle (typically 7 days). Once all the data is collected, operating parameters and profiles are

analyzed utilizing the principles of compressed air science to clearly define the current system

characteristics.              

It is only after this analysis that recommendations and solution plans can be made.

 

Our goal is to offer real solutions based on real data and analysis --

 
 
"Solutions without data, system knowledge and analysis... are just guesses"

Executive Summary

Total Savings Opportunity : $ 11,788

Number of Compressors considered 3
Number of hours of collected data 163 hrs
Total installed compressed air capacity 980 cfm
Average utilized capacity 551 cfm
   Highest 980 cfm
   Lowest 110 cfm
Average Pressure 107 psig
   Highest 112 psig
   Lowest 4 psig
Air Quality Rating 6.2.-
Annual System Operation 6,403 hrs
Current estimated Annual Power consumption 788,245 kW-h
Blended Energy Cost 0.0800 $/kW-h
Current Annual Energy Cost -Total (est) 63,060 $
Current Annual Energy Cost - Unproductive (est) 5,289 $
New Annual Energy Cost (est) 51,272 $



Methodology

 
Multi-channel logging equipment is installed at the site to collect critical system data in order to establish
a baseline of existing system characteristics. We measure the reaction of individual compressors and
system pressure in relation to dynamic process demand, which makes it imperative to have maximum
resolution of system data.  The IntelliSurvey system logs at a rate of 1 scan per second on each channel,
resulting in more than 3,000,000 data points during a typical 7-day production cycle.
 
Once the operating characteristics of the system are established, an analysis is performed, using the
principles of compressed air science, to identify opportunities to reduce energy consumption and increase
system reliability. Many factors are considered, but the main areas are: inefficient utilization of
compressor capacity, excessive compressor operation in the unloaded condition, elevated system
pressure, insufficient system storage and the mis-application of air system components.
 
There are also times when further investigation is warranted, whether it be a more in depth study of the
supply side equipment or a detailed evaluation of the efficiency and effectiveness of compressed air at
the actual points of use (Full System Audit). These more inclusive investigations can sometimes uncover
double the savings opportunities. 



Existing Supply Side Schematic

Existing Supply Side Schematic
Capacity Available: 980 cfm
Dry Storage: 2000 gal
P21 110 psig
P22 110 psig
P23 110 psig
P3 107 psig
ISO Air Quality: 6.2.-
Ambient Temperature: 80 ºF
Altitude: 779 feet



Existing System Power Statistics

Min Max Average
Pressure 4 psig at 09/11/11 9:46 PM 112 psig at 09/07/11 9:28 PM 107 psig
Power 26.2 kW at 09/10/11 1:52 AM 191.2 kW at 09/08/11 12:26 PM 123.1 kW



Existing System Flow Statistics

Compressor 1 Compressor 2 Compressor 3 System
Maximum Flow cfm 327 at 09/06/11 12:02 PM 327 at 09/06/11 12:46 PM 327 at 09/06/11 12:00 PM 980 at 09/06/11 12:46 PM
Minimum Flow cfm 1 at 09/08/11 2:20 PM 0 at 09/12/11 1:12 PM 121 at 09/10/11 1:50 AM 110 at 09/10/11 1:52 AM
Average Flow cfm 201 121 326 551



Methodology: Solutions Capacity Opportunity
 
 
Optimizing Air Compressor Capacity Utilization: 
Most Air Compressors run most efficiently when fully loaded or turned off.
 
Opportunities:

Partially or lightly loaded compressors
Incorrect control mode selection
Incorrect control set points
Rapid load / no load cycling
Excessive unloaded run time

 
IntelliSurvey Solutions Methodology:
1. Control compressors based on coordinated sequences and set points
2. Force all running fixed speed compressors to full load
3. Apply efficient load following VSD compressors for trim load requirements

Solutions opportunity AC capacity utilization

 
Recommendations may include:

System controllers
VSD trim compressor
System storage

 
Benefits may include:

Reduction in energy consumption Maximized operating compressor

efficiency

Reduction in maintenance costs Fewer compressors operating

Increased reliability Supply capacity back-up / redundancy



Methodology: Solutions Pressure Opportunity
 
 
Optimizing air pressure at the lowest possible level: 
Unregulated air usage and system leaks consume (waste) more consumed air at higher pressure
 
Opportunities:

System pressure elevated over requirements of production equipment
Highly variable production
Rapid load / unload
High pressure drop across clean up equipment
Intermittent low pressure spikes

 
IntelliSurvey Solutions Methodology:
1. Determine lowest possible pressure requirements
2. Establish effective storage
3. Apply flow control for lowest stabilized production pressure

Leakage rates (m³/min) for different supply

pressures and approximately equivalent orifice

sizes

Leakage rates (cfm) for different supply pressures

and approximately equivalent orifice sizes

Pressure Orifice Diameter  (mm) Pressure Orifice Diameter (inches)

barg 0.5 1.0 1.5 3.0 6.0 10 psig 1/64 1/32 1/16 1/8 1/4 3/8

4 0.012 0.045 0.095 0.400 1.94 5.40 70 0.3 1.2 4.8 19.2 76.7 173

5 0.015 0.055 0.110 0.465 2.17 6.02 80 0.33 1.3 5.4 21.4 85.7 193

6 0.018 0.065 0.130 0.540 2.40 6.65 90 0.37 1.5 5.9 23.8 94.8 213

7 0.022 0.075 0.150 0.710 2.63 7.30 100 0.41 1.6 6.5 26.0 104 234

8 0.028 0.085 0.170 0.790 3.19 8.86 125 0.49 2.0 7.9 31.6 126 284

Example: 18% improvement when decreasing pressure from 7 bar to 8 bar, or from 125 psi to 100

psi
 
Recommendations may include:

System controls
Flow controller
System storage

 
Benefits may include:

Reduction in energy consumption Lower compressed air consumption

Lower supply side system pressure

Reduction in maintenance costs Fewer compressors operating

Increased reliability Supply capacity back-up



Methodology: Solutions Storage Opportunity
 
 
Optimizing System Storage: 
Storage is the one system component where "more is better" and the operating cost is Zero
 
Opportunities:

System pressure elevated over requirements of production equipment
Highly variable production loading
Excessive unloaded runtime
Intermittent low pressure spikes

 
IntelliSurvey Solutions Methodology:
1. Determine lowest possible pressure requirements
2. Establish largest system event and pressure decay criteria
3. Apply storage to support lowest stabilized production pressure

 
Recommendations may include:

System controls
Flow controller
System Storage

 
Benefits may include:

Reduction in energy consumption Avoid turning on extra compressors

Lower supply side system pressure

Reduction in maintenance costs Fewer compressors operating

Increased reliability Supply capacity back-up / redundancy



Proposed Savings Summary
 

Examining point of use, or P5, of an air system will often direct action toward the root cause of problems and flush out the symptoms of mis-application. The Solutionizing™ process goes

beyond P4 to P5 and leads to the supply side. A full audit of your system is needed to realize savings associated with this.

Savings:
Equipment Size Savings Source Estimated

Power Savings
Estimated

Annual Savings
Estimated Cost Estimated

Installation
Cost

Flow
Controller:

IR-BP-BV 3.0 Flow Reduction
23 cfm

5.1 kW $ 2636

Variable Speed
Drive:

IRN75H-CC-
100

Reduces
inefficient
loading

13.1 kW $ 9152

TOTAL $ 11788

Payback:



Proposed System Implementation

Efficiency Recommendations:

Benefit

Flow Controller: 5.1 kW Reduction

Variable Speed

Drive:

13.1 kW Reduction

Quality Recommendations:

Benefit

Dryers Improved ISO8375

Dewpoint Rating



Proposed Supply Side Schematic

Proposed Supply Side Schematic
P21 110 psig
P22 110 psig
P23 110 psig
P4 100 psig
ISO Air Quality: 6.2.-
Ambient Temperature: 80 ºF
Altitude: 779 feet



System Overview



Compressor Overview

Min Max Average
Pressure 4 psig at 09/11/11 9:46 PM 112 psig at 09/07/11 9:28 PM 107 psig

Flow 1 cfm at 09/08/11 2:20 PM 327 cfm at 09/06/11 12:02 PM 201 cfm



Compressor Overview

Min Max Average
Pressure 4 psig at 09/11/11 9:46 PM 112 psig at 09/07/11 9:28 PM 107 psig

Flow 0 cfm at 09/12/11 1:12 PM 327 cfm at 09/06/11 12:46 PM 121 cfm



Compressor Overview

Min Max Average
Pressure 4 psig at 09/11/11 9:46 PM 112 psig at 09/07/11 9:28 PM 107 psig

Flow 121 cfm at 09/10/11 1:50 AM 327 cfm at 09/06/11 12:00 PM 326 cfm



Implementation Products
 
 

Optimizing compressor utilization
Ingersoll Rand Nirvana

Variable speed capacity control
Unlimited start/stop operation
Limits in-rush current to less than
100%

Benefits Include:

Reduction in energy consumption Handles trim loads at full load

efficiency

Allows fixed speed compressors to run

fully loaded or off

Minimizes unloaded/unproductive

energy

Reduction in maintenance costs Fewer compressors operating

Increased reliability Supply capacity back-up / redundancy

 

Flow and pressure control
Ingersoll Rand IntelliFlow

Precise pressure control (+/- .75psig)
Capacities from 500 – 17000 CFM

Benefits Include:

Stable air pressure for production Eliminate production variability

Eliminate production interruption due

to insufficient pressure

Reduction in energy consumption Lower compressed air consumption

Fewer compressors operating

Reduction of artificial demand and leaks

Reduction in maintenance costs Fewer compressors operating

Increased reliability Supply capacity back-up / redundancy

 



Air Quality
Ingersoll Rand Externally Heated

Regenerative Dryer

Upto class 1 dew point

Benefits Include:

Reduction in energy consumption Externally heater results in lower purge

air rate

Optional energy management system



Terms and Conditions
 
The purpose of this Report is not to identify any errors, omissions, defects, code violations, manufacturer
instruction violations or any potential or actual hazardous or dangerous condition, and IR shall not be
liable for failure to discover such conditions or include such conditions in this Report.  This Report should
not be construed as professional engineering advice in any of the following disciplines:  electrical,
mechanical, structural, foundational or HVAC.

Flow data is free air deliver based on manufacturers' published data.

 
THE SELLER MAKES NO OTHER WARRANTY OR REPRESENTATION OF ANY KIND WHATSOEVER, EXPRESS
OR IMPLIED, EXCEPT THAT OF TITLE, AND ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. 
 
LIMITATION OF LIABILITY: 
 
THE REMEDIES OF THE BUYER SET FORTH HEREIN ARE EXCLUSIVE, AND THE TOTAL CUMULATIVE
LIABILITY OF THE SELLER WITH RESPECT TO THIS CONTRACT SHALL NOT EXCEED THE CONTRACT
PRICE.
 
NEITHER PARTY NOR THEIR SUPPLIERS SHALL IN NO EVENT BE LIABLE TO THE OTHER, ANY
SUCCESSORS IN INTEREST OR ANY BENEFICIARY OR ASSIGNEE OF THIS CONTRACT FOR ANY
CONSEQUENTIAL, INCIDENTAL, INDIRECT, SPECIAL OR PUNITIVE DAMAGES ARISING OUT OF THIS
CONTRACT OR ANY BREACH THEREOF, OR ANY DEFECT IN OR FAILURE OF OR MALFUNCTION OF THE
EQUIPMENT HEREUNDER, WHETHER OR NOT SUCH LOSS OR DAMAGE IS BASED ON CONTRACT,
WARRANTY, NEGLIGENCE, INDEMNITY, STRICT LIABILITY OR OTHERWISE



Load Duration Profile
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This foregoing document was electronically filed with the Public Utilities 

Commission of Ohio Docketing Information System on 

6/3/2013 2:35:35 PM

in

Case No(s). 13-0445-EL-EEC

Summary: Application to Commit Energy Efficiency/Peak Demand Reduction Programs of The
Cleveland Electric Illuminating Company and Hexpol Compounding-Burton Rubber
Processing  electronically filed by Ms. Jennifer M. Sybyl on behalf of The Cleveland Electric
Illuminating Company and Hexpol Compounding-Burton Rubber Processing
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