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Appendix 1: Comprehensive Project List

The following table, which is based on an extract of NU’s program tracking database, lists each project in CL&P’s O&M Services Program along with savings values from CL&P’s database (annual kWh, lifetime kWh, and kW) and an indication if Nexant sampled and inspected the project.  

Project No.
CL&P Annual kWh Savings
CL&P Lifetime kWh Savings
CL&P kW savings
Nexant Sample
Nexant Inspected

CE02M007
290,272
1,131,075

Yes
No

CE03M002
201,376
1,712,370

Yes
Yes

WE04M010
171,696
349,810

Yes
No

CE04M007
567,920
513,545
9.4
Yes
No

WE04M018
250,441
2,547,976

Yes
Yes

CE02M005
737,568
0
0
Yes
Yes

WE03M005
171,237
2,575,440

Yes
Yes

WE02M003
118,145
1,081,440
0
Yes
Yes

CE04M008
159,249
1,117,980

Yes
Yes

EA01M013
371,342
356,840
2.6
Yes
Yes

WE01M038
214,463
3,845,640

Yes
No

EA01M017
238,272
2,982,780

Yes
No

WE01M040
148,636
2,752,425

Yes
No

EA00M011
127,580
3,045,055

Yes
No

WE04M013
183,495
951,490

Yes
Yes

EA01M004
114,583
1,443,780
0
Yes
Yes

CE02M003
344,800
4,774,855

Yes
No

CE02M006
273,145
65,844

Yes
Yes

CE04M001
263,412
6,164,400

Yes
Yes

WE04M002
264,858
2,979,120

Yes
No

CE04M006
198,608
2,648,580

Yes
Yes

WE02M014
105,583
922,270
0
Yes
Yes

CE02M002
365,537
692,440

Yes
Yes

EA04M002
384,564
241,500
0
Yes
Yes

CE01M007
126,501
0
0
Yes
Yes

CE04M003
370,816
2,634,120

Yes
Yes

WE01M027
0
159,075
0
Yes
Yes

EA01M010
0
323,385
0
Yes
Yes

CE01M026
6,056
0
0
Yes
No

EA02M007
45,406
1,438,875
0
Yes
Yes

WE02M004
85,010
0
0
Yes
Yes

CE04M004
91,657
0
0
Yes
Yes

CE01M028
0
134,140
0
Yes
No

WE01M034
0
3,216,945
0
Yes
Yes

WE02M009
21,559
35,740
0
Yes
Yes

WE02M011
65,157
340,990
0
Yes
Yes

CE01M018
0
424,160
0
Yes
Yes

EA02M010
94,760
0
0
Yes
Yes

EA01M009
0
90,315
0
Yes
Yes

EA03M001
42,661
0
0
Yes
Yes

WE01M019
0
384,380
0
Yes
Yes

WE01M032
0
473,800
0
Yes
Yes

WE02M016
10,500
0
0
Yes
Yes

EA00M020
49,061
459,070
0
Yes
Yes

EA01M012
0
758,700
0
Yes
Yes

WE02M002
26,828
507,785
0
No
NA

CE01M017
0
761,180
0
No
NA

WE01M036
96,444
0
0
No
NA

EA01M011
0
554,460
0
No
NA

CE01M016
0
656,640
0
No
NA

WE02M003
0
0
0
No
NA

WE02M008
76,228
4,479,125
0
No
NA

CE01M002
89,730
30,280
0
No
NA

WE04M004
79,730
0
0
No
NA

EA01M003
91,814
0
0
No
NA

WE02M013
50,580
490,610
0
No
NA

WE01M033
0
639,915
0
No
NA

CE01M031
39,999
0
0
No
NA

CE01M019
0
454,315
0
No
NA

CE04M005
16,461
0
0
No
NA

WE04M011
74,532
1,724,000
0
No
NA

CE02M009
38,438
0
0
No
NA

WE04M006
34,981
0
0
No
NA

EA02M009
13,889
0
0
No
NA

EA02M099
7,148
0
0
No
NA

CE01M030
0
2,717,335
0
No
NA

CE04M002
34,622
1,856,710
0
No
NA

EA02M001
101,557
0
0
No
NA

EA02M005
31,815
1,191,360
0
No
NA

WE03M001
17,842
0
0
No
NA

CE01M012
66,046
11,063,520
0
No
NA

WE02M012
90,588
0
0
No
NA

WE02M001
76,790
439,690
0
No
NA

CE01M021
0
858,265
0
No
NA

CE00M037
0
0
0
No
NA

WE01M041
42,416
0
0
No
NA

WE02M006
6,021
0
0
No
NA

EA01M008
0
425,050
0
No
NA

WE01M020
0
3,020,640
15.4
No
NA

WE01M017
0
1,055,830
0
No
NA

CE01M015
0
0
0
No
NA

WE01M018
0
2,043,790
0
No
NA

WE01M030
0
90,812
0
No
NA

WE01M031
0
69,445
0
No
NA

WE01M042
65,467
1,511,548
0
No
NA

Appendix 2: Measurement and Verification Plan

The M&V plan for O&M Service program is comprised of three individual plans for process, cooling, and refrigeration measures.  In each individual plan, the activities cover the fields as described in Task 5 in Work Plan.

Process Measure M&V Plan

Measure Definition

Process measures typically result in compressor power reduction by reducing compressed airflow rate, compressor operation hours or discharge pressure.  This M&V method is appropriate for the following measures: 

· Compressed air leakage repair

· No-loss drain replacement

· Compressor sequencing

· Reduce distribution system pressure

· Install solenoid valves

· Shut off major compressors

· Install blower to reduce compressor load

· Replace air-driven mixer with electricity-driven mixer

Baseline Identification

Baseline operating data cannot be collected at the evaluation stage, so the researcher must rely on the record as found in electronic and paper files, and then supplement this with information obtained during participant interviews while on site.  The major identification should focus on determining compressor energy consumption in the baseline condition.  The interview may include at least:

(1) Daily, weekly, seasonal and annual operating and production hours; or schedules for each shift if applicable. 

(2) Load characteristics including daily, weekly and seasonal average compressor airflow (CFM) load; or compressor airflow load demand for each shift if applicable.

(3) Demand (kW).

(4) Independent variables including actual operating pressure, etc. 

(5) Performance factors: 

· Compressor nameplate including at least compressor type, airflow, working pressure, efficiency,

· Compressor control methods;

· Compressor operation data or power percentage versus airflow (CFM) load percentage.

· Compressor power/load data sheet at different compressor discharge pressure if possible.  

(6) Spot metering compressor kW or kW trending data if possible.

Post-installation Inspection or Site Survey

The first focus of post-installation inspection is to verify that all the proposed retrofit measures have been installed and operate as proposed.  

(1) Compressed air leakage repair

· Verify that claimed leakage has all been repaired.  Since typically there were a number of leakage locations, sampling method can be used for this case.  Samples should be among the large airflow leakage group.  Apply the sampled percentage rate of repair completion to all the claimed air leakages.  Compressed airflow rate reduction should be calculated based on the actual repair completion. 

· Collect the sizes of the typical leakage type

(2) No-loss drain replacement

· Verify that all the drains have been replaced

· Verify the size of each drain

· Verify new drain discharge performance

(3) Compressor sequencing

· Verify compressors are controlled in sequence

· Collect actual sequencing

(4) Reduce distribution system pressure

· Verify actual distribution system pressure value

(5) Install solenoid valves

· Verify solenoid valves have been installed

· Verify the new valves are actually controlled

(6) Shut off major compressors

· Verify major compressors are shut off during off peak or off shift period

(7) Install blower to reduce compressor load

· The blower has been installed

· Verify that the blower is being used for the special process when the major production process is off

(8) Replace air-driven mixer with electricity-driven mixer

· Verify that the mixture is being driven by electricity

The post-installation may also include:

(1) Collect daily, weekly, seasonal and annual operating and production hours if operation hours are different from the baseline.

(2) Load characteristics including daily, weekly and seasonal average compressor airflow (CFM) load if the operation is different from the baseline.

(3) Post-installation operating pressure.

(4) New equipment or parts nameplates including type, kW power and efficiency

(5) Spot metering compressor kW or kW trending data if possible

Compressor Airflow Reduction

Since the reduction of compressed airflow rate is the direct cause of compressor energy savings and crucial for energy savings calculation, it is critical to calculate and estimate compressed air flow in the baseline and post-installation accurately.  The estimation and calculation varies from implemented measures.  The following methods may be used

Compressed Air Pressure Reduction

The airflow can be calculated using the following equations,

Airflow demand reduction CFM = CFMbaseline − CFMpost

Where:

CFMbaseline 
= Airflow demand in the baseline condition

CFMpost 
= Airflow demand in the post-installation

CFMpost can be calculated as

CFMpost = CFMbaseline × (compressed air pressure in the post-installation / compressed air pressure in the base condition)^0.5

Air Leakage Repair

Airflow reduction CFM = Air leakage repair CFM

Air leakage repair CFM can be determined by

(1) Leakage airflow measurement

(2) Leakage rates of equivalent orifice at actual pressure and equivalent orifice size

Replace with No-loss Drain

Airflow reduction CFM = Airflow waste CFM by old when no condensation 

Airflow deduction CFM can be determined by

Compressed air release CFM = Standard airflow CFM × Coefficient of flow

Equations for Calculating Demand and Energy Savings

(1) Calculate Kilowatt savings

In general, compressor kW savings is calculated using the following equation 

kW savings = 
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Where: 


kWbaseline = 
Kilowatt demand of baseline compressor in particular operating scenario

kWpost = 
Kilowatt demand of post-installation compressor in particular operating scenario

Specifically, kW savings may be calculated using the following options depending on the compressor type and control method or data availability. 

Option 1: If the compressor operation data of percentage of full load kW versus percentage of rated airflow rate (CFM) is known, the kW savings can be calculated by the following equation,
kW savings = [Baseline airflow percentage relative to compressor rated airflow (% CFM)] × [Kilowatt percentage relative to full load power at the baseline airflow percentage (% FL kW)] −

[Post installation airflow percentage relative to compressor rated airflow (% CFM)] × [Kilowatt percentage relative to full load power at the post-installation airflow percentage (% FL kW)]
Option 2: If the compressor operation data is not available, kW savings can be estimated by the equation 
kW savings = [Compressor airflow demand reduction (CFM)] × [Operating efficiency (kW/CFM)]  
Where,

Kilowatt demand per airflow (kW/CFM) depends on the compressor type

kW/CFM =  

0.22 to 0.24 
Single acting, air-cooled reciprocating air compressors

0.15 to 0.16 
Double acting, water-cooled reciprocating air compressors

0.18 to 0.19 
Lubricant-injected rotary screw compressors, single-stage

0.16 to 0.17 
Lubricant-injected rotary screw compressors, two-stage

0.18 to 0.22 
Lubricant-free rotary screw compressors

0.16 to 0.20 
Centrifugal air compressors

(2) Calculate kWh savings 

Kilowatt-hour energy is generally calculated by the following equation: 

Energy Savings = 
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Where: 

HR = 

Compressor operation hours, hrs

i =

1 to N

N = 

Number of shift or scenario

Compressor operation hours (HR) depending on the compressor control method. It may be determined using the following two options:

Option 1: If the compressor operates continuously, calculate the compressor operation hours (HR) by
HR = 

Production hours
Option 2: If compressors operate at load/No-load method, calculate the compressor operation hours (HR) by the following equations.  

HR on load = [Production Hours] × [Ratio of airflow demand at load over the rated compressor airflow rate]

HR on no-load = [Production Hours] × [1 − Ratio of airflow demand at load over the rated compressor airflow rate]

Kilowatt is full load compressor electricity demand in this option.

Cooling Measure M&V Plan

Measure Definition

Cooling related measures typically result in chiller or cooling generation power reduction by reducing electricity demand and equivalent full load hours.  This M&V method is appropriate for the following measures, but not limited to these measures. 

· Install VFDs for air handling units

· Repair/replace chilled water valves for air handling units

· Repair/replace terminal mixing boxes

· Clean condensing or evaporator coils

· Repair duct work leakage

· Add set back/set forward for thermostats or air conditioner

·  Install/furnish energy management system (EMS)

Baseline Identification

The major baseline identification should focus on determining chiller demand and energy consumption in the baseline condition.  The identification includes data collection and survey interviews covering the following information:

(1) Facility physical dimensions and features

(2) Major space functions that the chillers server

(3) Facility occupancy daily, weekly and seasonal schedules

(4) Chillers and related air handling equipments operating hours

(5) Performance factors kW/ton and part load efficiency IPLV

(6) Chillers and related air handling units control sequences

(7) Weather data of the site where the facility is located

(8) Spot metering chillers kW or kW trending data if possible

Post-installation Inspection or Site Survey

The focus of post-installation inspection is to determining chiller demand and energy consumption in the post-installation condition.  The site survey includes: 

(1) Verify that all the measures have been installed and implemented as proposed.

(2) Verify other renovations that have impact on cooling energy since the baseline conditions, if any.

(3) Collect daily, weekly, seasonal and annual operating schedules if different from the baseline conditions. 

(4) Collect occupancy condition if it is different from the baseline conditions. 

(5) Conduct spot metering chillers kW or collect kW trending data if possible.

Equations for Calculating Demand and Energy Savings

(1) Calculate Kilowatt savings

In general, compressor kW savings is calculated using the following equation 

kW savings = 
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Where: 


kWbaseline = 
Kilowatt of cooling equipment in the baseline condition

kWpost = 
Kilowatt of post-installation cooling equipment in the post-installation condition

Kilowatt savings may be calculated by the equation  

kW savings = 

Reduced cooling load tons × chiller or cooling generating equipment rated kW/ton

(2) Calculate Kilowatt-hour savings

Kilowatt-hour energy is generally calculated by the following equation: 

Energy Savings = 
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Where: 

HR = 

Chiller operation hours, hours

i =

1 to N

N = 

Number of scenarios

Kilowatt-hour energy may also be estimated by the equation:

Energy Savings = chiller or cooling equipment IPLV × (EFLHbaseline − EFLHpost)

Where: 

IPLV = 
Integrated partial load value

EFLHbaseline = 
Full load equivalent hours in the baseline condition, hours

EFLHpost = 
Full load equivalent hours in the post-installation condition, hours

Refrigeration Measure M&V Plan

Measure Definition

Refrigeration measures are typically installed in grocery stores.  The M&V method is appropriate for the following measures: 

· Re-commissioning the existing refrigerating system to provide operation at optimum efficiency levels for the current conditions in the facility

· Replace meat room evaporating air units

· Furnish and install insulated door system

· Repair general impact doors in food refrigerating units and systems

· Install high speed door system for cooler room

· Install hot gas by-pass for coils

· Install a monitoring system cable of recording the electricity power and energy usage of the major areas of electricity usage

Baseline Identification

The major identification should focus on determining if the baseline conditions were as stated or assumed.  The interview may include at least:

(1) Daily, weekly, and annual operating and production hours

(2) Collect spot metering kW or kW trending data if possible

Post-installation Inspection or Site Survey

The site survey includes: 

(1) Monitoring system

· Verify the proposed monitoring systems have been installed and function as intended

· Clarify specific measures being taken utilizing the monitoring system to reduce energy consumption

(2) Other measures

· Verify that all the proposed measures have been installed and function as intended

(3) Collect utility bills of the same seasons or months in the baseline and post installation periods

(4) Collect spot metering kW or kW trending data if possible

(5) Daily, weekly, and annual operating and production hours, if the hours are different than the baseline conditions

Equations for Calculating Demand and Energy Savings

(1) Calculate Kilowatt savings

In general, kW savings is calculated using the following equation 

kW savings = 
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Where: 


kWbaseline = 
Kilowatt of cooling equipment in the baseline condition

kWpost = 
Kilowatt of post-installation cooling equipment in the post-installation condition

(2) Calculate Kilowatt-hour savings

Kilowatt-hour energy is generally calculated by the following equation: 

Energy Savings = 
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Where: 

HR = 

Operation hours

i =

1 to N

N = 

Number of scenario

Appendix 3: Project Summary Information

This appendix provides detailed information on each of the 37 projects analyzed by Nexant. Included are project descriptions, measure descriptions, equipment descriptions, inspection findings, savings calculations, and results.

Nexant’s energy savings (kWh and kW) calculation steps for common compressed air measures among the 37 projects are described below.  

kWh Savings 

Measure 1:  Repair compressed air leakage. 

(1) Determine reduced air flow rate CFM. 

This value is estimated based on documented air leak repair, Nexant’s site inspection check as well as the repair percentage estimated by facility representatives.  

(2) Determine related compressor(s) operating efficiency (kW/cfm). 

Option1: the efficiency is estimated based on compressor data (cfm, hp, motor efficiency, discharge air pressure, control method, cooling type) which is collected by site inspection or by contacting manufactures.

Option 2: if there is no compressor data available, use a general efficiency data presented in Improving Compressed Air System Performance-a source book for industry depending on the compressor type

kW/cfm =  

0.22 to 0.24 
Single acting, air-cooled reciprocating air compressors

0.15 to 0.16 
Double acting, water-cooled reciprocating air compressors

0.18 to 0.19 
Lubricant-injected rotary screw compressors, single-stage

0.16 to 0.17 
Lubricant-injected rotary screw compressors, two-stage

0.18 to 0.22 
Lubricant-free rotary screw compressors

0.16 to 0.20 
Centrifugal air compressors

(3) Determine annual operating hours. 

This value is determined by site interview with facility representatives.

(4) Calculate kWh savings. 

kWh savings = reduced air flow (cfm) × compressor operating efficiency (kw/cfm) × annual operating hours (hr)

Measure 2: Replace old drains with no-loss drains. 

(1) Collect the following information: 

diameter of drains (inch), compressed air pressure (psig), and old drains operating cycle (XX seconds on for every XX seconds).  

(2) Determine standard airflow of each drain based on the principle of orifice (cfm).

Nexant uses the table “Discharge of Air through an Orifice” provided in page 232 of the Compressed Air and Gas Handbook.  

(3) Determine old drain airflow rate (cfm) of each drain.

Old drain air flow = standard airflow rate (cfm) × 
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× coefficient of flow, 

where – coefficient of flow is typically no more than 0.65 referring to Compressed Air and Gas Handbook  

(4) Sum airflow rate (cfm) of all replaced old drains. 

(5) Determine compressor operating efficiency (kW/cfm).

Use the same procedure as step (2) for measure 1.

(6) Calculate kWh savings for all drains.

kWh savings = old drain airflow rate (cfm) × compressor operating efficiency (kW/cfm) × annual operating hours (hr)

Measure 3: Other types of compressed air flow reduction measures. 

Measures generally include 
· Shut off major compressors

· Install blower to reduce compressor load

· Replace air-driven mixer with electricity-driven mixer

· Install solenoid valves

The general steps for these measures are: 

(1) Determine reduced air flow rate (cfm). 

This value is based on interview with facility representatives or replaced machine airflow requirement  

(2) Determine related compressor(s) operating efficiency (kW/cfm).

(3) Determine new electric machine power consumption (kW) if applicable. 

(4) Determine annual operating hours. 

This value is determined by site interview with facility representatives.

(5) Calculate kWh savings. 

kWh savings = (reduced air flow (cfm) × compressor operating efficiency (kw/cfm) – new electric machine power (kW) if applicable) × annual operating hours (hr)

kW Savings:

(1) For the measures related to reducing compressed airflow, such as compressed air leakage repair and no-loss drain replacement, Nexant’ demand savings is 0 kW provided that the related compressors control method is load/no load.  

(2) All measures with only impact on night shifts have no demand savings in this study. 

(3) Except for the above two conditions, kW savings is generally calculated by 

kW savings = reduced air flow (cfm) × compressor operating efficiency (kW/cfm)  

Nexant’s energy savings (kWh and kW) calculation methodology for non-compressed air measures including refrigeration, cooling and HVAC measures are summarized in specific projects due to the varieties. 

The following general notes apply to all 37 projects in this appendix:

(1) The “Inspection Action Items” in each project summary lists Nexant’s data collection plan for site inspection.  The “Inspection Findings” in each project summary as well as the related equipment information document the findings Nexant was able to obtain from site inspection.  In most cases, many listed plans in the “Inspection Action Items” could not be obtained through site inspection and post-inspection endeavour.  Nexant’s kWh and kW estimation is generally based on available site inspection findings, documented information and compressors reference books.    

(2) For all the measures that could not be located by site interviewers during Nexant’s site inspection, Nexant assumes these measures have been installed and maintained.  This assumption is based on the fact that CL&P has inspected all the measures installed in the CL&P O&M program performed between 2001 and 2005. 

(3) During site inspection, Nexant intent to inspect individual installed measures except for compressed air leak repair.  For this measure, Nexant used the sampling method combined with interview with facility representatives.  Typically, the sample size is 10% to 30% of entire repaired leaks depending on their total numbers.  Leak sample check covers different leak sizes.  General locations of inspected leaks includes valves sealing, flange gaskets, air gun to hose connections, and other sealing and connections.  The results of sampling check and interview have been used to estimate kWh savings for the measure of repairing air leaks. 

(4) For the projects without a Nexant Calculations Summary indicates that no original calculations were found in the documents that CL&P sent to Nexant. 

(5) For the measures that were not implemented according to Nexant’s site inspection, there is no savings in Nexant’s impact analysis.  

(6) For the measures that are documented by “this measure did not work per documentation” but was found actually implemented according to Nexant’s site inspection, Nexant estimates their savings based on site data collection and involves the savings in the impact analysis.

(7) The “Inspection Action Items” of some projects (especially for HVAC related measures) lists information collection plans for estimating measure savings in different ways in order to prevent unavailability of some information.  For the projects where some data could not be collected, Nexant uses collected information, project documentation and experience to estimate savings.  If no data could be collected, Nexant takes the reported measure savings.   

Program Name
CL&P O&M Program

Project Number
CE-02-M-005

Building Type
manufacturing 

Building Square Feet
168,000

Project Completion Date
11/22/2002

Annual Energy Savings (kWh)
737,568.00

Lifetime Energy Savings  (kWh)
11,063,520.00

Total Incentives
$18,160.80

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
8/21/2006

Inspected By:
Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1B
2

Measure Description
Furnish and install EMS to control 27 AHUs
(1) Add VFDs to Primer and Finish spray booths fans & make-up air fans;                                                                        (2) Interlock to guns

Measure Life (years)
15
15

Total Number of Units
109 control points 


CL&P-reported kWh Savings
737,568.00
 


Assumptions 
in CL&P-reported Savings
1) EER = 7.2
2) Pre EFLH =1488 
    Post EFLH = 589   
 

Calculation Methodology for CL&P-reported Savings

1) Total 27 RTUs cooling demand 820.33kW x (1488-589)EFLH x 0.85? 
2) Total 27 RTUs fan demand 129.85kW x (1488-589)EFLH x 0.85? 
 

Inspection Action Items




1) Collect name plate for 27 units and fan power information.
2) Check if all 23 AHUs and 4 RTUs has the same EER = 7.2? 
3) Measure actual fan power by sampling.
4) What exactly have been implemented? 
5) What is night time reset temperatures?
6) What is night time reset enabling hours?
7) What is actual EFLH pre and post EEM1#, 1488 or 589?
8) Building/production occupancy profile? 
9) All 27 units serves interior or exterior area? % of footage? 
10) Were all 27 units implemented with night time reset?
11) Pick up some AHUs to check the current AHU operation hours; verify the night time set back control?   
12) Ask for utility bill pre and post installation if possible?  
Ask other measures have been implemented or not? 

Inspection Findings


1) The controls were found implemented by inspecting the control system.

2) Per the facility manager and control system schedules, the differences pre and post the program are: 

 Before  EEM:  

          - 27 AHUs operated 24/7

          - there was no night time space temperature reset 

 After EEM: 

- Typical AHUs operating hours for 4 office AHUs: 

                  M – F:  5:30am to 5:30pm;  Saturday – Sunday: Off 

- Typical AHUs operating hours for 23 factory AHUs: 

                  M – F: 6:00am to 3:00pm (overtime 6:00am to 5:30pm)                                                                                                    

                 Saturday for 6 of the 23 AHUs

:   6:00am to 11:00am 

                  Sunday: off

          - Night time space temperature reset: 

       4 office AHUs:   Unocc. 80F cooling /58F heating. 

                  23 factory AHUs:  Unocc. 82F cooling /58F heating.  
1) Per the facility manager, this measure was not implemented 

Measure #
3
4

Measure Description
Add Interlock control to Votex spray booth exhaust fan and make-up air fan
Vent the air-cooled compressor to the outside

Measure Life (years)
15
10

Total Number of Units
 
 

CL&P-reported kWh Savings
 
 

Assumptions 
in CL&P-reported Savings
 
 

Calculation Methodology for CL&P-reported Savings
 
 

Inspection Action Items
 
 

Inspection Findings

  
1) Per the facility manager, this measure was not implemented 
1) Per the facility manager, this measure was not implemented 

Measure 
Measure 
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1B
Install EMS for 27 Units
            589 
 
      620,890 
      677,390 
15
15
     9,313,350 
   10,160,844 
0.00
0.00

 
 
            589 
 
      116,678 
 
15
15
     1,750,170 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Project level
 
 
 
      737,568 
      677,390 
 
 
   11,063,520 
   10,160,844 
 
 

Nexant Calculations:

























4 office AHUs total fans power 8.7282 kW                                                                                                 EER for office AHU= 6 (manufacturer data)
6
manufacturer's data



4 office AHUs total compressor power 90 kW                                                                                            EER for factory AHU= 8.571428571
8.571428571





17 factory RTUs total fans power  5.6035 kW







17 factory RTUs total compressor power 476 kW







6 factory RTUs total fans power  30.213 kW







6 factory RTUs total compressor power 150.5 kW



















EEM1#
 4 office AHUs scheduled operating hours reduction 5736 hrs
estimated operating hours during the unocc. period: 2,135 hrs



17 factory AHUs scheduled operating hours reduction 6492 hrs
estimated operating hours during the unocc. period: 2,135 hrs
2135


6 factory AHUs scheduled operating hours reduction 6232 hrs 
estimated operating hours during the unocc. period: 2,348.5 hrs
2348.5


Estimated operating hours for 4 office AHUs during the unocc. Period 2135 hrs


Estimated operating hours for 17 factory AHUs during the unocc. Period 2135 hrs


Estimated operating hours for 17 factory AHUs during the unocc. Period 2348.5 hrs


Fan power savings during unoccupied periods when the outside air temperature between 50F and 72F

 = 
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=   284,179 kWh















Estimated operating hours during the unocc. Period  when the outside air temperature is between 72 and 82F is 656 hrs


Estimated cooling capacity when the outside air temperature is between 72F and 82F is 40%


Cooling savings due to night time reset when the outside air temperature is between 72F and 82F


=   
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 = 269,711 kWh










Estimated operating hours during the unocc. period when the outside air temperature is higher than  82F is 180 hrs. 


Factory part of this facility has total envelope size: 553.3’ by 281.3’


Office part of this facility has total envelope size: 254.3’ by 153.6’


Total ton-hours savings for the factory part: 27106.7



Total ton-hours savings for the factory part: 7694.8



Total kWh savings for the office part  = total ton-hrs for the office part / (12/EER) = 15,390 kWh  



Total kWh savings for the office part  = total ton-hrs for the factory part / (12/EER) = 37,949 kWh  






Electricity savings due to the night time reset = 15,390 + 37,949 = 53,339 kWh



















Estimated operating hours when the outside air temperature is lower than 50F for the office 3045 hrs






Estimated operating hours when the outside air temperature is lower than 50F for the office 2289 hrs






Assume 75% of AHUs runs 



Fan power savings due to night time reset when the outside air temperature is lower than 50F







=   
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                     Total Nexant project adjusted savings = 284,179 + 269,711 + 53,339 + 70,160 =   677,390 kWh/year


kWh life time


Nexant Calculations Summary: project kWh savings is reduced from 737,568 kWh to 677,390 kWh because 

(1) Nexant uses different temperature reset schedules for different RTUs and AHUs collected from the facility EMS system while the project document used the same schedules (EFLH) for all 27 units.

(2) Nexant conducts more detailed facility load analysis for different units based on collected facility physical dimensions, weather bin data, and temperature set points while the project document used EFLH for all 27 units.

(3) Nexant uses different EERs for different units by contacting manufacture while the project document used the same EER for all 27 units.    

Related Equipment Information 

 
 
Measure 1
 
 

 
Lennox RTU
Lennox RTU
Lennox Multizone 
Lennox Multizone 

Quantity
22
1
2
2

Manufacturer 
Lennox 
Lennox 
Lennox 
Lennox 

Type
RTU
RTU
Multizone AHU
Multizone AHU

Cooling type
 
 
 
 

Model
GCS3-2753
GCS11-953
DMS-4-185
DMS-3-360

Tonnage (ton)
20
7.5
7.5
15

Fan HP (Supply& Return?)
7.5
7.5
1.5
5

Condenser fan
1
0.33
 
 

CFM rating
 
 
 
 

Volt/Amp rating
 
 
 
 

Energy rate (Eff.)  kW/ton
 
 
 
 

Program Name
CL&P O&M Program

Project Number
EA-04-M-002/01

Facility Type
Manufacturing

Building Square Feet
                                                                                 122,000 

Project Completion Date
12/19/2004

CL&P Annual Energy Savings (kWh)
384,564.00

CL&P Lifetime Energy Savings  (kWh)
3,845,640.00

Total Incentives
$15,216

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
8/3/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Repair compressed air leaks

Measure Life (years)
10

Total Number of Units
307

CL&P-reported annual kWh Savings
384,564.00

Assumptions 
in CL&P-reported Savings
(1) Leakage:
Main Area  179 leaks  132cfm
Middle Area 80 leaks 38 cfm
Black Area 48 leaks  39 cfm 
Total leakage = 209 CFM

(2) Constant compressor efficiency: 0.21kW/CFM

Calculation Methodology for CL&P-reported Savings
Demand kW savings = 209 cfm x 0.21 kW/cfm = 43.9 kW

Annual kWh savings = 43.9kW x 8760 Hrs = 384564kWh

Inspection Action Items
1) Were all 307 leaks (209cfm) repaired? Show repair list, or take sample to check if they were repaired and % of repair. 
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) What is actual production CFM load requirement in the three areas? 
5) Verify actual hours (8760)?
6) Collect complete compressors nameplates operation data sheet including power consumption at different CFM? (How kW/cfm change with load for VFD compressor; What power for Full load/no load for base compressor?) If not available, ask control methods for all 4 compressors. 
8) What is actual compressor operation pressure?
9) Check service area of the two compressors, Main/Middle/Black. 
10) Draw the schematic of production plant (How 4 compressors installed).

Inspection Findings  
1) According to the facility representative, this measure have been fully implemented and checked one by one after the implementation.  
2) Sample check found no leakage. 
3) According to the facility representative, currently, 
    - Sullair compressor, 68hp Atlas and 40 hp Atlas compressor are looped to provide air to the entire production lines; 60 Atlas is dedicated to filter testing in Black Magic department. 
    - Loop operating sequence: primary: Sullair; second: 68 Atlas; third: 40 Atlas  
    - Pressure set points:   Loop tank: 110psig; Equipments requirement: 90psig
                                      Sullair feeding: 156psig;  testing requirement: 125psig.   
    - Right after this measure, 40hp compressor as always off. But it is used now due to enlarged production.
    - When only Black Magic department is in production, the Sullair compressor runs, and the 68hp compressor VFD is typically in idled mode.    
4) Site Observations: 
    - Sullair, 68hp and 60 hp Atlas and Joy compressors were running; 40 Atlas was off. 
    -  Sullair compressor operating cycles:  2minutes 3 seconds loaded; 53 seconds unloaded.
    -  Sullair compressor tank pressure reading: 140 psig.
    -  68hp Atlas compressor 3200-3456 rpm; 113psig
    - 68hp compressor tank pressure: 110psig.

Measure 
Measure 
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Repair Compressed Air Leaks
       8,760 
        8,396 
     384,564 
        339,874 
10
10
     3,845,640 
    3,398,742 
43.90
5.22

Project level
 
 
 
     384,564 
        339,874 
 
 
     3,845,640 
    3,398,742 
 
5.22 














Nexant Calculations:











EEM 1#
Black Magic department annual hours: 
8396
hrs








Other production annual hours:

7020
hrs








60hp compressor enabling hours

6257
hrs








Sullair, 68 hp and 40hp Atlas compressors enabling hours
8396
hrs





















Assume total air leakage 
209
cfm









68hp compressor efficiency
0.201
kW/cfm









75hp compressor efficiency 
0.190
kW/cfm









estimated average compressed air efficiency
0.194
kW/cfm






















68hp compressor site speed
3300
rpm









maximum

4200
rpm








Nexant Calculations Summary: project kWh savings reduced from 384,564 kWh to 339,874 kWh because of   

(1) Lower annual operating hours 

(2) Higher compressor power operating efficiency determined by collected individual compressor data through Nexant’s site inspection   

Related Equipment Information 

 
Measure 1
 
 
 
 

 
Existing Equipment 
 
 
 
 

 
Compressor 1
Compressor 2 (Trim unit)
Compressor 3
Compressor 4
Compressor 5

Quantity
1
1
1
1
1

Manufacturer 
Atlas Copco
Atlas Copco
Atlas Copco
Joy
Sullair

Type
Screw
Screw
Screw
 
Screw

Cooling type
Air cooled
Air cooled
Air cooled
Air cooled
Air cooled

Model/Ser.
GA30/AII 363698H
GA50 VSDFF/AII 352109H
GA45
 
16BS-75H ACAC/603-94245

HP
60 (motor was remodeled)
68
40
20
75

CFM rating
 
324
184
 
 

Serving
Dedicated to Black Magic department for filter testing which requires 125 psig.
Main and middle area
 
not  for production machines
not involved in this measure
 

Pressure (PSIG)
Name plate: 183 
 (tank pressure set at 156psig)
Nameplate: 188 
150
100 (deliver 15-20 psig)
115/125

Fan motor HP (if air cooled)
 
 
 
 
 

Maximum rpm
 
4820
 
 
 

Dryer information
 
 
 
 
3ton; 2 hp; 400scfm

Control type
Full load/No load
VFD
start/stop; Load/no load
 
Load/no load

Motor Eff.
 
 
 
 
 

Energy rate (kW/cfm)
 
 
 
 
 

Operating Schedule
24/5 (Monday-Friday)
Secondary 
Third 
 
Leading (Primary) compressor

Program Name
CL&P O&M Program

Project Number
EA-01-M-013

Facility Type
Manufacturing

Building Square Feet
                                                                                                    250,000 

Project Completion Date
12/26/2001

CL&P Annual Energy Savings (kWh)
371,342.00

CL&P Lifetime Energy Savings  (kWh)
1,856,710.00

Total Incentives
$12,169

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
5/25/2006

Inspected By:
Dakers Gowans and Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on this project documents Nexant received from CL&P

Measure #
1

Measure Description
Repair compressed air leaks

Measure Life (years)
5

Total Number of Units
146

CL&P-reported annual kWh Savings
371,342.00

Assumptions 
in CL&P-reported Savings
(1) leakage = 180.5 CFM
(2) Annual operation hours: 8000 hours
(3) Averaged Trim Unit (Joy) air load is 62.5% (varying between 50% to 75% air load) with 85% of the compressors total connected brake horsepower.
(4) Mechanical efficiency = 0.90.

Calculation Methodology for CL&P-reported Savings
BASE LINE energy consumption for Trim Unit (Joy): 
     Compressor: 66 BHP/0.90 x 85% x 0.746 x 8000 hrs 
EEM 1# = 0    

     kWh savings = Base line - EEM 1#

Inspection Action Items
1) Were all (180.5 CFM) repaired? Show repair list, or take sample to check if they were repaired and % of repair. 
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) What is actual CFM load profile in the typical daily production? 
5) Verify actual hours (8000)?
6) Check that the Trim Unit is actually off in the production? 
7) Collect complete compressors (Joy and Quincy) operation data sheet including power consumption at different CFM? 
8) What is actual compressor operation pressure?
9) Check or ask how the Quincy compressor changed before and after EEM?                                                      

Inspection Findings  
1) Two old compressors have been replaced by two new compressors. 
2) The two compressors operating 70% and 52% of capacity and 100psig during the site inspection. 
3) Sample check of leakage check found no air leakage. 
4) Annual operation hours are 7,800.
   

Measure 
Measure 
Annual Electricity Savings
Lifetime Electricity Savings
Demand Savings

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

 
 
Annual Cal. 
 (hrs)
Savings 
(kWh)
Annual Cal. 
 (hrs)
Savings 
(kWh)
Lifetime 
(yrs)
Savings
 (kWh)
Lifetime 
(yrs)
Savings 
(kWh)
Savings 
(kW)
Savings
 (kW)

1
Repair Compressed Air Leaks
            8,000 
      371,342 
            7,800 
      228,080 
5
   1,856,710 
5
    1,140,399 
2.60
14.62

Project level
 
 
      371,342 
 
      228,080 
 
   1,856,710 
 
    1,140,399 
 
14.62














Nexant Calculation Summary:  










EEM1#
Assume: 











compressed air repaired
90%










Compressor operating efficiency 
0.18
kw/cfm









Total leakage 
180.5
cfm








Nexant Calculations Summary:  project savings reduced from 371,342 kWh to 228,080 kWh because 

(1) Nexant uses lower annual operating hours 

(2) Nexant assumes 90% air leakage repaired reported by the facility representative

(3) Nexant uses the new compressor power operating efficiency which is higher than in the project document.   

 

Measure 1

 

 

Existing Equipments (replaced by ) 2 new compressors 

 

Compressor 1

Compressor 2 (Trim unit)

Quantity

1

1

Manufacturer 

Quincy

Joy

Type

Rotary Screw

Rotary Screw

Cooling type

Air cooled

 

Model

QSI 490

TA0265

HP/BHP

100

75/66

CFM rating

490

265

Pressure (PSIG)

100

100

Fan motor HP (if air cooled)

 

 

Control type

 

 

Motor Eff.

 

 

Energy rate (kW/cfm)

 

 

Operating Schedule

 

 


 

Measure 1

 

 New Equipment  

 

Compressors

Quantity

2

Manufacturer 

Ingersoll-Rand

Type

 

Cooling type

 

Model

N100W/C

HP/BHP

100

CFM rating

 

Pressure (PSIG)

Max. 145psi

Fan motor HP (if air cooled)

 

Control type

 

Motor Eff.

 

Energy rate (kW/cfm)

 

Operating Schedule

 



Program Name
CL&P O&M Program

Project Number
CE-04-M-003

Building Type
Hospital

Building Square Feet
689,000

Project Completion Date
6/10/2005

CL&P Annual Energy Savings (kWh)
370,816.00

CL&P Lifetime Energy Savings  (kWh)
4,774,855.00

Total Incentives
$82,172.50

Nexant Reviewer
Yujie Cui 

Inspection Date:
8/24/2006

Inspected By:
Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1
2
3

Measure Description
Replace/repair steam and chilled water valves
Repair dual duct CV mixing box pneumatics and calibrate AHU sensors; Shut off units when not used.
Clean AHU evaporator coils and fans and add pleated sealed filters 

Measure Life (years)
15
15
5

Total Number of Units
29 AHUs
29 AHUs
30 AHUs

CL&P-reported kWh Savings
187,830.00
94,704.00
69,195.00


Assumptions 
in CL&P-reported Savings
1) The listed replaced/repaired steam valves and preheat coils have all been repaired. 
2) EFLH = 1497;
3) kW/ton = 0.65;
4) del T = 10 F;
5) Saving/F = 0.012;
6) AHU load estimation: 200cfm/ton or 350cfm/ton
  

1) The listed DD CV boxes have all been repaired. 
2) The listed sensors have all be been calibrated. 
3) EFLH = 1497;
4) kW/ton = 0.65;
5) DDBox Save = 0.1
6) Calibrate savings = 0.01 
1) The listed AHU evaporator coils and fans have all been cleaned.
2) The filters have been added.
3)  EFLH = 1497;
4) kW/ton = 0.65;
5) Clean Evp = 0.025
6) Clean Fan = 0.025 

Calculation Methodology for CL&P-reported Savings
kW savings:
 = each AHU estimated tons x 0.65 x 10F x 0.012

kWh savings = EFLH x kW savings
 
Fixing Boxes
kW savings:
 = each AHU estimated tons x 0.65 x 0.1
kWh savings = EFLH x kW savings 

Calibrating AHU sensors
kW savings:
 = each AHU estimated tons x 0.65 x 0.01
kWh savings = EFLH x kW savings 
Clean Evaporator 
kW savings:
 = each AHU estimated tons x 0.65 x 0.025
kWh savings = EFLH x kW savings 

Clean sensors
kW savings:
 = each AHU estimated tons x 0.65 x 0.025
kWh savings = EFLH x kW savings 

Inspection Action Items




1) Collect this building geometry dimensions and envelope information.    
2) Ask if all the marked valves and coils in the list have been repaired.  
3) Check one or two steam valve samples to test its leakage (measure heating coil discharge air temperatures).  
4) Collect chillers system capacity and pumps information (CV?).
5) Collect boilers system capacity and pumps information (CV?).
6) Ask how serious the valves leakages?
7) Ask facility operator if there are regional hot complains before the repairing. 
8) Collect chillers operation manual record for 2005 and 2004 in July, August and Sep or more.  
1) Ask if all the listed DD CV boxes have been repaired.  
2) Ask if all the listed AHU sensors have been repaired.  
3) Ask if all the listed AHUs unocc. shut-off. If not, collect AHUs with shut-off schedules. 
4) Sample some AHUs to check their schedules in DDC (if possible print list).  
5) Ask how DD CV boxes were fixed?   
1) Ask if all the listed AHU evaporator coils and fans have been cleaned.  
2) Sample some coils to check. 
3) Check and sample if the filters been added or replaced?   
4) Collect all related fan powers.  


Inspection Findings






  
1) According to the contractor, 
 -- the typical steam valve problem was that the valve had been worn out and had serious steam leakage.  The typical chilled water valve problem was due to the bad valve pilot positioned. The supply air temperature went down to 45Ｆinstead of 55Ｆfor some AHUs．  
-- The contractor replaced steam valves and repair or calibrate chilled water valves.
-- The following steam & chilled water valves have been repaired:
    A1 to A12, A14 to A20, A22, A24 to A 31, AS-1, S-1, HV-2, AC-1 to AC-6  
-- The following preheat AHUs were replaced:
   A-1, A-3 and A-6 

2) The valves were found replaced or repaired by sampling. 
1) According to the contractor, 
-- the typical problems with DD CV boxes were that the box actuators were stuck.
-- The boxes for the following AHUs have been repaired: 
   A-4 to A-6, A-8 to A-14, A-22, A-29 to A-31, AS-1, 
-- The sensors for the following AHUs have been repaired:  all AHUs except Trane RTU, A-21, A-23, 
-- The following AHUs were able to be shut off when not needed: 
    A-1to A-2, Trane RTU, A-6 to A-7, A-11, A-14 to A-21, A-24, A-30 to A-31, HV-4, HV-5, S-1, AC-1 to AC-5. 
-- Currently, AC-1 and AC-4 have schedules     7:00am to 5:00pm.  

2) The estimated total tonnage of repaired AHUs was 600 tons.
3) The estimated total airflow rate 180,000 cfm.
1) According to the contractor, 
-- The coils for the following AHUs have been cleaned: 
   all AHUs except for A-3 and A-23.
-- The fans for the following AHUs have been cleaned. 
   all AHUs except for A-3 and A-23.

Measure #
4
5A
5B (needs to be checked)

Measure Description
Repair duct work air leaks
Add/repair VFDs control to replace VIV on AC-1,2,3,4 & 5 
Add setback/set forward control for AC-1 and 4  

Measure Life (years)
10
15
15

Total Number of Units
24 AHUs
 
 

CL&P-reported kWh Savings
19,087.00
101,090.00
36,314.00


Assumptions 
in CL&P-reported Savings
1) The listed duct work leakage has all been fixed.
2)  EFLH = 1497;
3) kW/ton = 0.65;
4) Clean Evp = 0.015
1) Minimum terminal box airflow 50%. 
2) AC1 to 5 serves exterior zones.
3) VFD fan power use fan affinity law.
4) Savings only happen in Occ. Mode (AHU off during unocc. mode)
5) Occupancy hours = 5836
1) AC 2, 3, 4 operation hours was set to: 75hrs/week; Original 24/7
2) No fan power savings.
3) Total peak Tonnage: 81.5ton
4) Peak chiller rate:  0.573kw/ton
5) EFLH:  Existing = 1492; proposed= 714

Calculation Methodology for CL&P-reported Savings

kW savings:
 = each AHU estimated tons x 0.65 x 0.015

kWh savings = EFLH x kW savings 
kW savings:
(1) 5F Bin 
(2) for each Bin:
 Fan power demand:  
             VIV = Tabled 
           VFD = Tabled
 Fan power savings: 
        (VIV power - VFD power) x occupied hours
  
 Savings: 
   0.573kW/ton x 81.5 tons x (1492 - 714)hrs
  = 36314 kWh   
  

Inspection Action Items




1) Ask if all the listed AHU evaporator coils and fans have been cleaned.  
2) Ask where did the leakage happen?   
1) Check that VFDs have been replaced/installed for AC 1-5.
2) Check or ask minimum airflow set point 
3) Verify serving zone for each AHU.  % exterior zones?
4) Check AC 1-5 operation hours.
5) Check Static pressure or terminal box damper positions? (on comp. if it is DDC) 
6) Sample VFD speed and power at site visit. 
1) Check which units have set up the setback schedules?  
2) Verify that AC2, 3, 4 operation hours has been changed to 75hrs/week. What are the actual schedules? 
2) Ask how is the morning warm up is controlled?  


Inspection Findings






  
1) According to the contractor, 
-- The duct work for the following AHUs have been repaired: 
   all AHUs except for A-16 to A-21 and Trane RTU.
2) On site observation found that the leaked ductwork in the main AHU supply air duct has been fixed using the duct work tape.   
1) According to the contractor, 
 -- Supply and return fans of AC-1 to AC-5 have been replaced with VFDs from the Inlet Guide Vanes.
-- VAV terminal box minimum setting is 10% to 30％based on the contractor. 
2）The site observation found 
- All the fans for the 5 AHUs have been installed with VFDs. 
- The total fan power of these 5 AHUs were found to be 84.5hp.
- Fan speeds for AC1 and AC5 were found to be 80% to 100% when the outside air temperature was about 80F during the site visit.
1) This measure has been included in EEM 2#.

Measure 
Measure 
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 

No.
Description
CL&P 
Nexant
CL&P 
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Replace/repair steam and chilled water valves
 
 
    187,830 
     87,360 
15
15
       2,817,450 
      1,310,400 
125.50
           70 

2
Repair dual duct CV mixing box pneumatics and calibrate AHU sensors
 
 
      94,704 
     39,000 
15
15
       1,420,560 
         585,000 
63.30
           20 

3
Clean AHU coils and fans and add pleated sealed filters 
 
 
      69,195 
     88,928 
5
5
          345,975 
         444,639 
46.20
           -   

4
Repairs duct work air leaks
 
 
      19,087 
     15,562 
10
10
          190,870 
         155,624 
12.70
             2 

5*A
Add/repair VFDs 
 
 
    101,090 
   118,346 
15
15
       1,516,350 
      1,775,185 
1.70
0.00

5*B
Set-Back/Set-forward control
 
 
    361,314 
             -   
15
15
       5,419,710 
                  -   
1.70
 

Project level
 
 
 
    833,220 
   349,196 
 
 
     11,710,915 
      4,270,847 
 
           91 

5*
: 2nd phase.  Not included in the data base




















Nexant Calculations:









EEM 1#: 
Assumed the maximum tons 
1680
tons







Average chiller efficiency 
0.65
kW/ton







Estimated EFLH

1000
hrs
(Weather data)





Assumed maximum savings 
8%
(better estimation based on bill)





kWh savings = 1680 x 0.65 x 1000 x 8% = 87,360 kWh












EEM 2#: 
Estimated dual duct AHUs airflow 
180,000
cfm







corresponding estimated tonnage
600
tons







Average chiller efficiency 
0.65
kW/ton







Estimated EFLH
1000
hrs







repairing mixing box can reduce chilled water consumption 
10%






kWh savings = 600 x 1000 x 0.65 x 10% = 39,000 kWh












EEM 3#: 
assumed the supply fan head can be reduced by  
2%
after the coils were cleaned




total estimated fan power
677
kW




supply fan power account for 
75%





kWh savings = 677 x 75% x 2% x 8760 = 88,928 kWh













EEM 4#: 











assumed air leakage 

0.01








total estimated fan power

677
kW







supply fan power account for 
75%








repaired units account for 
70%








kWh savings = 677 x 75% x 70% x 0.01 x 8,760 = 88,928 kWh




EEM 5A#: 
AC-1 to AC-5 occupied period operating hours
2600
hrs






AC-1 to AC-5 unoccupied period operating hours
6160
hrs






Total fans power of AC-1 to AC-5 

56.7333
 kW 






Baseline: inlet guide vane










Assume average fan speed during occupied 
70%







Assume average fan speed during unoccupied 
50%







kWh savings = 2600 x 56.7 x (1-70% x70%) +6160 x 56.7 x (1-50% x50%)  = 118,346 kWh 


Nexant Calculations Summary:  project kWh savings reduced from 833,220 kWh to 349,196 kWh because 

(1) Nexant found measure 5B was not implemented and excludes its savings  

(2) Nexant estimates lower EFLH

(3) Nexant has different percentage savings estimation than in the project document based on site inspection and data collection.   

Program Name
CL&P O&M Program

Project Number
CE-02-M-002

Building Type
Manufacturing 

Building Square Feet
                                                                                             175,000 

Project Completion Date
12/9/2002

CL&P Annual Energy Savings (kWh)
365,537.00

CL&P Lifetime Energy Savings  (kWh)
4,479,125.00

Total Incentives
$13,512.00

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
7/6/2006

Inspected By:
Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1
2
3

Measure Description
Repair compressed air leaks
No-Waste Drains 

Compressor Air Piping & Control Modification & a small dryer for 10hp com.

Measure Life (years)
5
10
15

Total Number of Units
 75 CFM
5
1

CL&P-reported kWh Savings
83,491.00
33,804.00
183,801.00


Assumptions 
in CL&P-reported Savings
(1) leakage repaired = 75CFM
(2) Operating efficiency = 19kW/100cfm for single stage
(3) Total planned leaking hours =  hrs
 
 

Calculation Methodology for CL&P-reported Savings
air leaks CFMx0.19kw/cfmxhrs/year=75x0.19x   =kWh/year
 
(    )cfmx0.19kW/cfmx8736kWh/year





Inspection Action Items







1) Were all 75CFM leaks repaired? Show repair list.
2) What type of compressor?
3) Other leaks surveys performed?
4) Other leaks repairs performed?
5) Actual Compressor hours?
6) Collect all related compressor nameplates.
7) Collect all related compressor power and cfm operation data. 
8) Collect each compressor control method. 
9) What is actual CFM load?
10) Actual compressor operation hours

1) What is the each old drain diameter?
2) What is the old drain timing   second per or minutes?
3) Inspect and verify each drain has been replaced.
4) Compressor water cooled or air cooled?

1) What is current compressor off shift hours (?)
2) What is actual 125hp and 10hp? Compressors real powers?
3) What are the service areas of the two compressors (125hp and 10hp); 
4) How do the 2 compressors cooperate.    

Inspection Findings


  
1) Reported by the facility manager that this measure has been fully implemented.  But he could not know where they were. 
2) On site observation:
    Compressor discharge air pressure 90psig
1) Reported by the facility manager that this measure has been fully implemented.
2) The facility manger did not know the locations of 5 drains. 
1) This measure has been fully implemented.
2) The computer area in another campus has very light compressed air demand at night. By repiping and control modification, the 10hp replaces big compressor operation at night when production is off. 
  Night air use before program: 125 hp compressor;      
  Night air use after program: 10hp compressor.   

Measure #
4
5

Measure Description
Dew Point Controls and pressure switch on Regenerative Dryer for purging and electric heating occurs only needed
Cooling Water Pump Starter and Interlock

Measure Life (years)
15
15

Total Number of Units
 
1

CL&P-reported kWh Savings
56,432.00
8,009.00


Assumptions 
in CL&P-reported Savings
 
 

Calculation Methodology for CL&P-reported Savings


1.42kWx5640hrs/year(off)
=8009kwh




Inspection Action Items


1) Does the dew point controller work as desired?
2) Does pressure switch works as desired?
3) What is the dew point set point? 
4) How often does the electric heating and purging happen?
1) What is the current compressor and water pump off hours?
2) Collect cooling water pump nameplate.

Inspection Findings


  
1) Reported by the facility manger that this measure has been fully implemented.
2) According to the facility manager,
    Before the program, the dryer has to operate 24/7
    After the program, it only operate when needed.
1) Reported by the facility manger that this measure has been fully implemented.
2) The facility manger did not know this cooling water pumps. According to the documents, this cooling pump is for 125hp compressor.  

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Repair compressed air leaks
 
       2,805 
         83,491 
      42,075 
5
5
       417,455 
     210,375 
 
0.00

2
No-Waste Drains
 
       2,805 
         33,804 
      31,446 
10
10
       338,040 
     314,455 
 
0.00

3
Compressor Air Piping & Control Modification 
 
       2,805 
       183,801 
   172,761 
15
15
    2,757,015 
  2,591,418 
 
0.00

4
Dew Point Controls and pressure switch on Regenerative Dryer 
 
       2,805 
         56,432 
      42,924 
15
15
       846,480 
     643,860 
 
0.00

5
Cooling Water Pump Starter and Interlock
 off : 5640 
       2,805 
            8,009 
        8,456 
15
15
       120,135 
     126,842 
 
0.00

Project level
 
 
 
       365,537 
   297,662 
 
 
    4,479,125 
    3,886,949 
0.00
0.00

Nexant Calculations:























Annual operation hours: 
2805
hours/year






















EEM 1#:
Assume compressor full load power 
103.61111
kW









Compressor efficiency

0.2
kW/cfm
(the average of screw compressor operation efficiency)




Leakage repaired 

75
cfm









kWh savings = 75 x 0.2 x 2805 = 
42,075
kWh






















EEM 2#:
Assume 5 old drain cycling
10
seconds on
3
minutes off








Drain pressure 
90
psig










Drain diameter
0.375
inch










Airflow rate
11.21
cfm










kWh savings =11.21 x 0.2 x 2805= 
31,446 
kWh









EEM 3#:
125hp compressor power at full load 
103.61
kW









125hp compressor power at no load 
20.72
kW
(estimated at 20% power of full load)





Assume load/unload cycle at night demand 
20%
full load
(considering compressed air leakage)





Average 125 compressor night power need
37.30
kW









10hp compressor power 

8.29
kW









125hp compressor cooling pump savings is calculated in EEM 5#.









Assume 125hp compressor dryer power has comparable power consumption with 10hp compressor dryer and cooling consumption 




Night operating hours

5955










kWh savings =(37.30-8.29)x5955= 
172,761
kWh






















EEM 4#:
Dryer day time average power after program
2.1
kW









Dryer full load power 

7
kW









Operation hours before program

8760
hrs









kWh savings= (7-2.1)x 8760 = 
42,924
kWh






















EEM 5#:
125hp compressor off hours
5955
hours/year










cooling pump power 
1.42
kW









                    kWh savings= 5955 x 1.42 = 8,456 kWh
Related Equipments Information:
 
Measure 1
 

 
Compressor 1
Compressor 2

Quantity
1
1

Manufacturer 
Ingersoll Rand
 

Type
screw
reciprocating 

Cooling type
Air cooled
 

Model/Seri./Size
XLE/JH2401/14 1/2 = 9x7  
 

HP
125
10

CFM rating
 
 

Pressure (psig)
90
 

Control type
 
 

Motor Manufacturer
 
 

Volt/Amp rating
 
 

Motor Model/Ser.
 
 

Motor Eff.
 
 

Energy rate (kW/cfm)
 
 

 

Measure 4

 

Regenerative  Dryer

Quantity

1

Type

 

Manufacturer

Pioneer 

Model

PHE 350

Capacity (ton)

 

Comp HP/Heater kW

/7kW

Condensing pressure

70

Energy Eff. (kW/ton)

 

Operating Schedule

 


Measure 5

 

 

Air Comp. Cooling Pump

Quantity

1

Type

 

Manufacturer

 

Model

 

Volt/Amp rating

460/2.1

HP or kW

1.42 kW

Motor Eff.

 

Operating Schedule

 



Project Name
CL&P O&M Program

Project Number
CE-02-M-006

Building Type
manufacturing 

Building Square Feet
 

Project Completion Date
5/2/2003

CL&P Annual Energy Savings (kWh)
273,145.00

CL&P Lifetime Energy Savings  (kWh)
2,043,790.00

Total Incentives
$14,668.00

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
9/7/2006

Inspected By:
Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1
2

Measure Description
Repair compressed air leaks
No-Loss Drains 

Measure Life (years)
5
10

Total Number of Units
75
4

CL&P-reported kWh Savings
215036.00
19357.00


Assumptions 
in CL&P-reported Savings
(1) leakage repaired = 128 CFM
(2) Compressor on-hours:
1st shift = 2600 hrs; 2nd shift = 2704 hrs; off shift = 3456hrs
(3) BASE:
     1shift: 1# Comp: 68% load; 74% F/L kW 
               2# Comp: 50% load; 62% F/L kW
     2shift: 1# Comp: 56% load; 66% F/L kW 
               2# Comp: 50% load; 62% F/L kW
  Off shift: 1# Comp: 65% load; 73% F/L kW 
               2# Comp: off.
(4) EEM 1#:
     1shift: 1# Comp: 66% load; 72% F/L kW 
               2# Comp: off
     2shift: 1# Comp: 54% load; 64% F/L kW 
               2# Comp: off
  Off shift: 1# Comp: 15% load; 36% F/L kW 
               2# Comp: off.
1) Coefficient of Flow= 0.50
(2) Diameter of orifice (dia.) = 5/16" in 
(3) Upstream pressure = 100.0 psig
(4) average setting is 10 sec. on 2 minutes off
(5) BASE: EEM 1#
(6) EEM 2#:
     1shift: 1# Comp: 56% load; 66% F/L kW 
               2# Comp: off
     2shift: 1# Comp: 45% load; 60% F/L kW 
               2# Comp: off
  Off shift: 1# Comp: 6% load; 31% F/L kW 
               2# Comp: off.





Calculation Methodology for CL&P-reported Savings

air leak and thus power reduction on three shifts= 
(74%+62%-72%) x 44.3kW x 2600hrs + (66%+62%-64%)x 44.3kW x 2704hrs+(73%-36%)x 44.3kW x 3456hrs  


 
Total of 25cfm air reduction of the four drains:
each drain: 162cm x 50% x 10/130 sec. = 6.2 cfm

kWh Savings = (72%-66%) x 44.3kW x 2600hrs + (64-60%)x 44.3kW x 2704hrs+(36%-31%)x 44.3kW x 3456hrs

Inspection Action Items
1) Were all 75 (128CFM) leaks repaired? Show repair list, or take sample to check if they were repaired and % of repair. 
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) Actual Compressor on hours on three shifts?
5) What type of compressors? How are they controlled?
6) What are actual three shift hours?
7) Collect Quincy compressors operation data sheet? 
8) Check if the two Quincys operate as planned.  
1) Old drain diameter 5/16"?
2) Old drain has timing 10 second per 2 minutes off?
3) Inspect the existence of each drain.



Inspection Findings 
1) According to the facility representative,
   - this measure has been fully implemented in 2003. 
   - the facility production equipments have moved around inside the facility. It is hard to identify them. 
   - the facility business has doubled since this project.
   - Typical leakage occurs at fittings.
   - about compressors operation:  
     Currently at the peak load production, a 50hp Quincy compressor operates around 65% to 75% along with the 10 hp Q-D compressor.  It is never found that two Quincy operating.  
     Each Quincy compressor is modulated between 10hp and 50hp. 
1) The four new drains were all identified on site.
2) According to the facility representative,
   the old drains were estimated to drain every two minutes.    

Measure #
3

Measure Description
Reduce Comp Run Time

Measure Life (years)
20

Total Number of Units
1

CL&P-reported kWh Savings
38752.00


Assumptions 
in CL&P-reported Savings
(1) Off-shift hours = 3456
(2) New G-D compressor = 9 kW;
     New Quincy QTS-3 compressor = 2.7 kW.     
(3) BASE: EEM 2#
(4) EEM 3#:
     1shift: 1# Comp: 56% load; 66% F/L kW 
               2# Comp: off
     2shift: 1# Comp: 45% load; 60% F/L kW 
               2# Comp: off
  Off shift: 1# Comp: off
               2# Comp: off
             G-D Comp: 27% load ; 40% F/L kW. 
   New Quincy comp: 100% load ,100% kW

Calculation Methodology for CL&P-reported Savings

1) 9kW G-D compressor with 27% load and 40% FL kW replace 44.3kW Quincy with 6% load and 31% F/LkW for 3456Hrs off-shift.
2) Plus a 2.7kW Quincy tank with 100% load and 180 hrs 

Savings =(31%x 44.3kW - 40% x 9kW - 2.7kWx 100%) x 3456 hrs  

Inspection Action Items
1) Did 10hp G-D compressor installed? What type? Get nameplate.
2) Did the flow controller installed to hold pressure at 100psig?
3) Is the power 9kW for G-D compressor? 
4) Ask if the new Quincy and G-D operate as planned during off shift?


Inspection Findings 
1) This equipment has been installed and operates for the functions below:
Sat 1:00pm to Sun 11:00pm -
      (1) thermostat requirement (6psig); 
      (2) Holding machines even though there is no production.   
Sun 11:00pm to Sat 1:00pm - 
      Operate in parallel with the two Quincy compressors for production and other usage. 


2) According to the facility representative, before this equipment was installed,  
    One 50hp Quincy had to run during Saturday and Sunday for small air demand.   

Measure 
Measure 
Annual Hours
Annual Electricity Savings (kWh)
Lifetime (years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Repair compressed air leaks
        8,736 
          8,760 
      215,036 
      217,610 
5
5
    1,075,180 
 1,088,050 
24.50
24.84

2
No-Loss Drains 
        8,736 
          8,760 
        19,357 
        22,195 
10
10
       193,570 
    221,955 
2.20
0.63

3
Reduce Comp Run Time
        3,456 
          1,768 
        39,752 
        26,570 
20
20
       795,040 
    531,396 
11.20
3.01

Project level
 
 
 
      274,145 
      266,375 
 
 
    2,063,790 
 1,841,401 
                 38 
28.49

Nexant Calculations:











EEM 1#:
Total leakage hours
8760
hrs










Assumed total leakage rate
128
cfm










Compressor energy efficiency =
0.1940729
kW/cfm






















EEM 2#:













(1) Coefficient of Flow=
0.5











(2) Diameter of orifice (dia.) = 0.25 in 
0.25
in










(3) Total planned leaking hours = 
8760
hrs










(4) Upstream pressure = 
115
psig










(5) Average operating efficiency =  
0.19407291
kW/cfm









(6) 4 old drain has timing 10 seconds every 180 seconds










(7) Each old leakage
3.264
cfm










(8) Total old leakage
13.055556
cfm






















EEM 3#:
G-D new compressor operating hours during off-shift 
1768
hrs








Assume the Quincy kept at the minimum power
7.992
kW








Assume the new compressor operate efficiency  
1.1
% FL kW/% FL CFM







The Quincy operate efficiency during off-shift 
1.8
% FL kW/% FL CFM







G-D new compressor operating hours during off-shift 
6992
hrs








Assume the G-D operate at full load in day time operation
8.28888889
kW








Assume the new compressor operate efficiency  
1.1
% FL kW/% FL CFM







The Quincy operate efficiency 


1.5
% FL kW/% FL CFM



















Nexant Calculations Summary:  project kWh savings reduce from 274,145 kWh to 266,375 because of lower annual operating hours in measure 3# (3456 hrs to 1768hrs).     

Program Name
CL&P O&M Program

Project Number
CE-04-M-001

Facility Type
Manufacturing (metal sheet production)

Building Square Feet
                                                                                          500,000 

Project Completion Date
10/25/2004

CL&P Annual Energy Savings (kWh)
263,412.00

CL&P Lifetime Energy Savings  (kWh)
2,634,120.00

Total Incentives
$57,328

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
6/6/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database

Measure #
1

Measure Description
Repair compressed air leaks

Measure Life (years)
10

Total Number of Units
263

CL&P-reported annual kWh Savings
263,412.00

Assumptions 
in CL&P-reported Savings


(1) Leakage repaired = 263 CFM 
(2) BHP becomes 47.25 hp when the pressure reduce to 80psig.
(3) BASE LINE Load and hours are distributed below: 
Main Production: 
    2340 hours;    525 cfm  
    1#: 100% load and 100% power; 
    2#: 63.4% load and 70.5% power;
    3#: 50% load and 62% power. 
Late Production: 
   3484 hours;    380 cfm  
    1#: 100% load and 100% power; 
    2#: 54.5% load and 65% power;
    3#: off. 
 High Peak: 
   1040 hours;    853 cfm  
    1#, 2#, 3#: 100% load and 100% power.
    Pressure is reduced to 80psig. 
    
(4) EEM1#: Reduce air flow by 263cfm.
 Main Production: 
    2340 hours;    262 cfm  
    1#: 56.5% load and 66% power; 
    2#: 50% load and 62% power;
    3#: off. 
Late Production: 
   3484 hours;    117 cfm  
    1#: 47.6% full load and operate load/no load; 
    2#, 3#: off. 
 High Peak: 
   1040 hours;    590 cfm  
    1#: 100% load and 100% power; 
    2#: 90% load and 90.9% power;
    3#: 50% load and 62% power. 

Calculation Methodology for CL&P-reported Savings
BASE LINE energy: 
(1) Main Production: 52.5 BHP x 0.746/0.93me (100% + 70.5%+ 62%) x 2340hrs
(2) Late Production:  52.5 BHP x 0.746/0.93me (100% + 65%) x 3484hrs
(3) High Peak: 47.25 BHP x 0.746/0.93me (100% + 100%+ 100%) x 1040hrs

EEM1# energy:
(1) Main Production: 52.5 BHP x 0.746/0.93me (66% + 62%) x 2340hrs
(2) Late Production:  52.5 BHP x 0.746/0.93me ( 62%) x 3484hrs
(3) High Peak: 52.5 BHP x 0.746/0.93me (100% + 90.9%+ 62%) x 1040hrs

     kWh savings = Base line - EEM 1#
     kW savings = 47.25BHP x 0.746/0.93me (100% + 100%+ 100%) -
                          52.5 BHP x 0.746/0.93me (100% + 90.9%+ 62%)

Inspection Action Items

1) Were all 567 (263cfm) leaks repaired? Show repair list, or take sample to check if they were repaired and % of repair. 
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) What is actual CFM load in Main Production, Late Production and High Peak (Flow meter)?
5) Verify actual hours in peak, low demand and sanitary?
6) Verify if 3 compressors operate as in the calculation?
7) Collect compressor operation data sheet including power consumption at different CFM?
8) What is typical compressor operation pressure?
9) Check what type of compressor and its control method?

                                                           

Inspection Findings



  
1) On-site sampling check found one leakage.
2) According to the facility representative, 
    - Part of the leakage was repaired by Yarde Metal, and part leakage was repaired by their contractor;
    - The facility keeps checking and repairing the leakage by themselves.
    - The three compressors are automatically sequencing by programs.
    - Never has more than 2 compressors operating at the same time currently. 
    - Wood shop machines operating 5:00am to 1:30pm every day.
3) On site observations,
    - Two compressors out of the three compressors were on.  One is 100% load, and one is in the unload mode. 

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Repair Compressed Air Leaks
      6,864 
      6,500 
          263,412 
      277,708 
10
10
     2,634,120 
       2,777,083 
7.20
0.00

Project level
 
 
 
          263,412 
      277,708 
 
 
     2,634,120 
       2,777,083 
7.20
0.00














Nexant Calculations:











EEM 1#
full capacity hours per year
2080
hrs























Assumptions: 












Total proposed leakage
263
cfm










Compressed air repair 
95%











Air cooled rotary screw compressor power

0.171
kW/cfm








Leakage is independent on machine operation









                  kWh savings = 0.171 x 263 x 2080 x 95% = 277,708 kWh
Nexant Calculations summary: Project kWh savings increased from 263,412 kWh to 277,708 kWh because  

(1) Nexant uses compressors power efficiency collected through site inspection which is different than the project document 

(2) Nexant assumes load/no load control for compressors based on site inspection which is different than the project document  

(3) Nexant uses different annual operating hours. 

Related Equipment Information:  

 
Measure 1
 
 

 
Existing Equipment 
 
 

 
Compressor 1
Compressor 2
Compressor 3

Quantity
1
1
1

Manufacturer 
Quincy
Quincy
Quincy

Type
Rotary Screw
Rotary Screw
Rotary Screw

Cooling type
Air
Air
Air

Model
(QSTI245ANA3IEE)QSI-245 P$
(QSTI245ANA3IEE)QSI-245 P$
(QSTI245ANA3IEE)QSI-245 P$

Serial number
UNO47672
UNO47672
UNO47672

HP/BHP/kW
50/52.5/42.1
50/52.5/42.1
50/52.5/42.1

CFM rating
246
246
246

Pressure (PSIG)
110
110
110

Control type
Sequenced VSD (load unload)
Sequenced VSD (load unload)
Sequenced VSD (load unload)

Motor Manufacturer
 
 
 

Motor model
 
 
 

Motorl Eff.
93.0%
93.0%
93.0%

Energy rate (kW/cfm)
0.171
0.171
0.171

Dryer model
 
 
 

Dryer hp
 
 
 

Operating Schedule
 
 
 

Program Name
CL&P O&M Program

Project Number
WE-04-M-018

Building Type
Manufacturing (ceramic capacitors)

Building Square Feet
                                                                                                           84,000 

Completion Date
11/23/2004

CL&P Annual Energy Savings (kWh)
250,441.00

CL&P Lifetime Energy Savings  (kWh)
3,045,055.00

Total Incentives
$30,181

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
6/23/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1
2
3

Measure Description
Repair compressed air leaks
No-Loss Drains 
Replace air driven mixer with electricity driven mixer

Measure Life (years)
5
10
15

Total Number of Units
91
5
7

CL&P-reported kWh Savings
123,178.00
19,134.00
108,129.00

Assumptions 
in CL&P-reported Savings
(1) Leakage repaired = 75 CFM 
(2) )Operating efficiency: 0.17kW/cfm for full load;    0.20kW/cfm for 1/2 load.  Average : 0.188kW/cfm
(3) Total planned leaking hours = 8736  
(4) Power at different loads:
     Full load: 81Bhp, 0.177kw/cfm
     1/2 load: 46.2 Bhp, 0.20kW/cfm
     No load: 13.8Bhp, 0cfm     
(5) Load profile at 3 shifts: 
     1st:   375cfm, M-F 7am to 3pm, 2080 hrs, 100% load 
     2nd: 334cfm, M-F 3pm to 11pm, 2080 hrs, 89% load
     3rd:   320cfm, M-F 11pm to 7am, 4576 hrs, 85% load
(6) Fixed M.E. =0.912 
(1) Coefficient of Flow= 0.40
(2) Diameter of orifice (dia.) = 0.25 in 
(3) Total planned leaking hours = 8736 cfm
(4) Upstream pressure = 100.0 psig
(5) Average operating efficiency = 18.8kW/100cfm 
(6) Old drain has timing 10 seconds every 3 minutes?
(1) This motor 70% on cycle. 
(2) Total hours: 8736.
(3) Air driven motors: 14.5 cfm @100psig in calculation.
     0.188kW/cfm   
(4) Electric motor: 1/4 hp, eff. = 75%

   


Calculation Methodology for CL&P-reported Savings
Full load: 81Bhp/0.912 x 0.746 = 66.3kW, 375cfm
1/2 load: 46.2Bhp/0.912 x 0.746 = 37.8kW, 187.5cfm
No load: 13.8Bhp/0.912 x 0.746 = 11.2kW  
Average: 0.188kW/cfm 

75 cfm x 0.188kW/cfm x 8736 Hrs/year = 
123,178 kWh/year 
1/4" orifice@100psig = 104cfm x 0.4 = 41.6 cfm
 41.6cfm x 10 sec./180 sec. = 2.33 cfm

(2.33 x 5)cfm x 0.188kW/cfm x 8736kWh/year = 19,134kWh
(1) Air motor:  
     0.188kW/cfm x 14.5 x 7 x 8736 x 70% = 116690kwh

(2) Electricity motor:  
     0.20hp/.75 x 0.746 x 8736 x 70% = 8561 kWh

Savings = (1) - (2) = 108,129 kWh

Inspection Action Items

1) Were all 91 (75 cfm) leaks repaired? Show repair list, or take sample to check if they were repaired and % of repair. 
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) What are the actual total hours with compressors on?  
5) Verify 3 shift hours. 
6) Verify actual CFM load profile in 3 shifts?
7) Collect compressor operation data (power versus airflow load %, and also efficiency versus airflow load %) 
8) Collect compressor control method, discharge pressure 
1) Was old drain diameter 0.25"?
2) Check old drain has timing 10 seconds every 3 minutes?
3) Inspect each drain to verify its existence.
4) Check the Chicago compressor is water cooled or air cooled?
5) What should be actual coefficient of flow?
6) Check drains operation pressure.
(1) Verify air motor 14.5 cfm, or 80 psig or 100 psig in real motor operation.
(2) Check if the mixer has been replaced. 
(3) Check if the motor control method is cycle? Check if 70% on cycle
(4) Is the operation hours are 8736 (8760) ?



Inspection Findings 
1. Sample check found no leakage. 
2. Report by the operator: 
   - Before program, the compressor run full load all the time
   - Pressure of leakage location average 20-60 psig
   - All leakage was detected by ultrasonic leak detector
   - Annual hours: 6240 to 6656 
3. On-site observation:   
    The compressor staging cycle: 
    25 seconds half load / 20 seconds full load
 
1. All the 5 drains have been installed
2. Drains timing based on the operator's guess: 
   Pre-program : 6-10 seconds/15 minutes
   Pot-program:  4 - 5 times per day in Summer. 
3. Pressure = 90 psig
1. All 7 mixers have been replaced with electric motor.
2. Site observation: 
    1 mixer is unplugged; 2 were off. 

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

               1 
 Repair Compressed Air Leaks 
          8,736 
        6,656 
    123,178 
       88,473 
10
10
  1,231,776 
       884,730 
 
 0.00

               2 
 No-Loss Drains  
          8,736 
        6,656 
       19,134 
       13,837 
10
10
     191,336 
       138,375 
 
0.00

               3 
 Replace air driven mixer with electricity driven mixer 
          8,736 
        6,656 
108129
       83,634 
15
15
  1,621,935 
    1,254,510 
 
0.00

Project level
 
 
    250,440 
     185,944 
 
 
  3,045,047 
    2,277,614 
 
0.00














Nexant Calculations:











EEM 1#:
Motor Eff.
0.912











Pre program:
6656
Annl. Hrs
55.95
kW








Post program: 
6656
Annl. Hrs
43.83
kW








kWh savings = (55.95 – 43.83) x 6656 / 0.912 = 88,473 kWh
















EEM 2#: 
(1) Coefficient of Flow=
0.4











(2) Diameter of orifice (dia.) = 0.25 in 
0.25
in










(3) Total planned leaking hours = 6656
hrs










(4) Upstream pressure = 
90
psig










(5) Average operating efficiency =  
0.18
kW/cfm









(6) Old drain has timing 10 seconds every 3 minutes; 
Each leakage
2.107
cfm







kWh savings = 0.18 x 2.107 / 0.912 = 13,837 kWh














EEM 3#
(1) Motor on cycle
70%











(2) Total annual hours: 
           6,656 











(3) Air driven motors: 
14.5
 cfm 










Water cooled reciprocating power
0.18
kW/cfm 










(4) Electric motor: Eff
75%












0.25
hp









 
kWh savings =(0.18 x 14.5 x 70% x 7 - 0.25 / 75% x 0.746 x 0.9) x 6656 =  83,634 kWh

Nexant Calculations Summary:  project kWh savings reduced from 250,440 kWh to 185,944 kWh because of 

(1) Lower annual operation hours based on site inspection 

(2) Lower compressor load based on site inspection

(3) Lower system pressure based on site inspection

Related Equipment Information
 
Measure 1
 




 
Existing Equipment 
 




 
Compressor 1
 




Quantity
1
 




Manufacturer 
Ingersoll Rand
 




Type
Reciprocating
 




Cooling type
Water cooled
 




Model/Ser.
75 LLE/L0493 D88A
 




Size
125 7.25x5 LL2A 75
 




HP
75
 




CFM rating
375
 




Pressure (PSIG)
125
 




Control type
3 stage unloading
 




Motor Manufacture
Duty Master
 




Motor model
S-440-Y/65B C03xPP30A26
 




Mechanical Eff.
91.20%
 




Energy rate (kW/cfm)
0.17@full load; 0.20@1/2 load 
 











 
 
Measure 2
 
 
 

 
Drain 1
Drain 2
Drain 3
Drain 4
Drain 5

Drain Equipment 
LLE Intercooler
LLE After cooler
LLE wet receiver
T40 Wet receiver
Zeks Refrigerated Air Dryer 

Quantity
1
1
1
1
1

Drain Diameter
0.25 in
0.25 in
0.25 in
0.25 in
0.25 in

Pressure (psig)
90
90
90
90
90

open   seconds every  minutes 
 
 
 
 
 

Installed (Y/N) 
Y
Y
Y
Y
Y

New Drain Manufacturer
Drain All, Inc.
Drain All, Inc.
Drain All, Inc.
Drain All, Inc.
Drain All, Inc.

New Drain Model
1700/50644
1700/50644
1700/50644
1700/50644
1700/50644

 
 
 
 
 
 

 






Measure 3
 
 




 
Existing Equipment 
New Equipment 




 
Pneumatic Motor
Electric Motor (DC)




Quantity
7
7




Type
 
 




Manufacturer
Gast 
Lightning




Model
 
EV1P25




Cat./Ser.
 
123998PSP/33-24272135G1




HP
 
0.25




RPM
 
1800.00




Power information
 
2.5Amp; 9 volt




Frame/Insulation/Duty
 
56C/F/K




CFM
14.5
 




Pressure (Psig)
80
 




Motor Eff. 
 
75%




Control method






Operating Schedule
 
 




Program Name
CL&P O&M Program

Project Number
CE-03-M-002

Building Type
Manufacturing 

Building Square Feet
                                                                                                      26,000 

Project Completion Date
12/8/2003

CL&P Annual Energy Savings (kWh)
201,376

CL&P Lifetime Energy Savings  (kWh)
1,712,370

Total Incentives
$54,448

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
6/1/2006

Inspected By:
Peter McBride and Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Install 23 motorized dampers on process exhaust taps & interlock to machines.
Install one VFD on existing 50HP Torrit exhaust /baghouse fan.
Install one or more relief dampers near the end of the duct runs to supply enough air to maintain minimum required velocity.  

Measure Life (years)
15

Total Number of Units
23 dampers, 1 VFD 

CL&P-reported kWh Savings
201,376

Assumptions 
in CL&P-reported Savings
1) Operation hours:
1st shift:  2080 hrs
2nd shift:  2080 hrs
3rd shift:  2080 hrs
Weekends: 2496 hrs

2) Airflow and power
BASELINE:
(1) 1st shift:  100% exhaust flow; 43.09hp/35.48 kW 
(2) 2nd shift: 100% exhaust flow; 43.09hp/35.48 kW
(3) 3rd shift:  100% exhaust flow; 43.09hp/35.48 kW     
(4) Weekends: 100% exhaust flow; 43.09hp/35.48 kW                        
EEM: 
(1) 1st shift:  80% exhaust flow; 25.14hp/20.06 kW 
(2) 2nd shift: 70% exhaust flow; 16.84hp/13.44 kW
(3) 3rd shift:  60% exhaust flow; 10.66hp/8.51 kW     
(4) Weekends: 60% exhaust flow; 10.66hp/8.51 kW                   

Calculation Methodology for CL&P-reported Savings
1) BASELINE Consumption:
    kW =  35.48   
   kWh = (3x 2080 + 2496) x 35.48 = 309,979

2) POST EEM Consumption:
    kW = 20.06   
   kWh = 2080 x (20.06 + 13.44 + 8.51) + 2496 x 8.51 = 108,603 
 
   kWh Savings = BASELINE - Post = 309,979 - 108,603 = 201,376 
   kW Savings = BASELINE - Post = 35.48 - 20.06 = 15.42

Inspection Action Items
1) Check the VFD has been installed on the 50-HP dust collector exhaust fan? 
2) Check that 23 motorized dampers have been installed?
3) Check how many and where relief dampers have been installed?
4) Collect Draw exact exhaust system layout from the exhaust machines to the exhaust outside including dampers.
5) What is the common exhaust deck size downstream the 50 hp fan?
6) Collect the nameplate of the 50hp exhaust fan and associated motor.
7) Verify operation hours in the three shifts and weekends. 
8) Collect the exhaust operation difference between three shifts and weekends. 
9) Ask how the VFD is controlled? What is the control parameter value?
10) Ask how the relief dampers are controlled? What are the control values?
11) Ask the minimum exhaust air velocity requirement that the system is being controlled.
12) Check VFD speed and power on the VFD controller monitor if possible. Otherwise measure the power. 
13) Trend VFD speed if possible. 
14) ESCO name and contact number

Inspection Findings  
1) One polishing machine has been removed. 
2) The VFD has been installed and is operating. 
3) A relief air damper was installed at the end of main duct work to maintain the minimum airflow when all the machines are closed.  
5) Exhaust air circulates following the path:
    Space air with machine exhaust -- Filter and collector -- Fan -- return to space.  4) Control set points based on the interview with the facility representative:
           Fan speed:  fixed 40Hz.  
           Relief damper position: fixed. 
6) Operation data from the fan VFD controller:
      Speed 40Hz; rpm:1193;  5.7kW; Accumulated 183MWh, 21.27khrs;
7) Annual operation hours: 8760-12-4=8,744 hrs 
 

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(yrs)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Upgrade compressor controls and install compressors sequencer 
             8,736 
          8,744 
        201,376 
     178,672 
15
15
  3,020,640 
   2,680,085 
15.40
20.4

Project level
 
 
      
201,376 
     178,672 
 
 
  3,020,640 
   2,680,085 
15.40 
20.4 














Nexant Calculations:












Annual operation hours
8,744
Hrs










Estimated average kW at 40 Hz
8.60
kW  =
183/21.27









Estimated kW at 60Hz 
29.04
kW  =
 8.6/(40/60)3









kWh savings = (29.04-8.6) x 8,744 =178,672 kWh



kW savings = 29.04 - 8.60 = 20.4 kW





Nexant Calculations Summary: project kWh savings reduced from 201,376 kWh to 178,672 kWh because 

(1) Nexant determines average kW with VFD installation based on actual accumulated kWh and operating hours in the VFD controller collected during site inspection while project report estimated it by load percentage. 

(2) Nexant calculates baseline motor power on the basis of real frequency and real logged power which is lower than the project document.       

Related Equipment Information 
 
Measure 1

 
Existing  Equipment 

 
Torrit Exhaust Fan (Dust Collector Exhaust Fan) 

Collector manufacturer
Torrit filter Downflow Oval1 

Quantity
1

Fan manufacturer 
New York Blower

Fan Type
Backward inclined

Model
ACF/PLR FAN Class I-III

Shop No.
V03474 10C

Size
27ACF

CFM capacity 
16000

Fan Head (inch)
14 @ 16000cfm

Motor HP/BHP
50/43.09@16000cfm

rpm
1770

Control type
VFD 

Motor Manufacture
BALD

Motor Model
Cat. M4115T

Motor Mechanical Eff.
0.93

Motor power factor
0.85

Program Name
CL&P O&M Program

Project Number
CE-04-M-006

Building Type
Industrial laundry 

Building Square Feet
                                                                                     40,500 

Project Completion Date
9/20/2004

CL&P Annual Energy Savings (kWh)
198,608

CL&P Lifetime Energy Savings  (kWh)
2,979,120

Total Incentives
$9,825

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
6/14/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Blower to replace compressed air 

Measure Life (years)
15

Total Number of Units


CL&P-reported kWh Savings
198,608.00

Assumptions 
in CL&P-reported Savings
(1) Production: 2 shifts; 5.5days/week; 
       4576hrs for production; 
       4184 for non-production.
       Tank sparging: 24/7
(2) 20 kW at full load for each compressor.
(3)  Air flow is reduced by 101cfm when supplied by blower.  
(4)  Operating efficiency: 
       BASE: 
       Production: 87% full power at 80% CFM load. 
       Non-production: 71% full power at 60% CFM load.
       
       EEM:   
       Production: 55% full power at 40% CFM load.  4576hrs
       Non-production: 0%.  4184 hrs
       Blower: 100%. 8760hrs 


Calculation Methodology for CL&P-reported Savings
1) Baseline:
  87% x 40kW x 4576 hrs + 71% x 40kW x 4184 hrs

 2) EEM:
 55% x 40kW x 4576 hrs + 100% x 3.35kW x 8760 hrs

Savings = (1) - (2)

Inspection Action Items
(1) Verify that the blower has been installed.
(2) Verify actual production hours.
(3) Collect blower nameplate and data sheet.
(4) Verify actual blower power and compressor power.
(5) Check real compressor discharge pressure.  
(6) How does the blower operate currently?  Does the compressor stops during blower operation?
(7) What special function does the blower perform?

Inspection Findings



  
(1) The blower has been installed to continuously draw outside air to a waste water tank. 
    Function: to float the dust in the tank to remove it during production hours.   The air was provided by the 2 compressors before the program.
(2) According to the operator, 
    Before the program: 2 compressors continuously operated during production hours.
    After the program: only one compressor is needed and cycles every 7- 9 minutes        (3 - 4 minutes on; 4 -5 minutes off) 
(3) Annual facility operation hours are 2,210.
(4) On site observations:
     the blower was on;
     one compressor was on, but cycled on/off;  one compressor was off

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Blower to replace compressed air 
          8,760 
      2,210 
           198,608 
           63,917 
15
15
 2,979,120 
      958,753 
N/A
15.30

Project level
 
 
 
           198,608 
           63,917 
 
 
 2,979,120 
      958,753 
0.00
15.30














Nexant Calculations:











EEM 1#: 
Annual production hours
2210
hrs
each compressor power:
18.65
kW









blower power
3.35
kW






Pre program: 
compressors annual power consumption:
89213
kWh
continuous operation




Post program:
1 compressor annual power consumption:
16727
kWh
3 minutes on and 5 minutes off (8 minutes cycle)



Blower fan annual power consumption:
8569
kWh






kWh savings = 89,213 – (16727 + 8569) = 63,917 kWh


kW savings = 18.65 – 3.35 = 15.30 kW

Nexant calculations summary:  Project kWh savings reduced from 198,608 kWh to 63,917 kWh because 

(1) Nexant uses lower annual operating hours  than in the project document 

(2) Nexant determines post installation compressor power consumption by site observation of compressor on/off cycle which is different than the project document.    

Related Equipment Information 

 
Measure 1 
 

 
Existing Equipment 
New Equipment 

 
Compressor 1
Blower

Quantity
2
1

Manufacturer 
Kellogg-American (Comp Air)
Vortron

Type
Reciprocating 
 

Cooling type
air cooled
 

Model
462C (from document); A462TVX (from the owner)
 

Hp/BHP/kW
25hp/24.07
7.5/4.0/3.35kW

CFM rating
100 at 100 psig (estimated by Scales Air Compressor)
 

Pressure (PSIG)
120
5 psig

Control type
Load/no load
200 cfm at 5 psig

Motor manufacturer
 
Us. Electric Air

Motor model
 
S671

Motor Eff.
92.40%
86.4% to 88.5%

Energy rate (kW/cfm)
 
 

Operating Schedule
 
 

Program Name
CL&P O&M Program

Project Number
WE-04-M-013

Building Type
Manufacturing 

Building Square Feet
                                                                                         107,936 

Completion Date
11/23/2004

CL&P Annual Energy Savings (kWh)
183,495.00

CL&P Lifetime Energy Savings  (kWh)
2,752,425.00

Total Incentives
$53,460

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
6/13/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Upgrade compressor controls and install compressors sequencer 

Measure Life (years)
15

Total Number of Units
3

CL&P-reported kWh Savings
183,495.00

Assumptions 
in CL&P-reported Savings
(1) Peak load: 1200cfm; Off-peak: 1000cfm
(2) Peak hours: 2080hrs; Off-peak hours: 4576hrs
(3) Pre EEM cfm load/Power load percentage: 
  On-Peak:                     
     Compressor 1#: 80%/83%; 
     Compressor 2#: 75%/95%;
     Compressor 3#: 91%/98%. 
  Off-Peak:                     
     Compressor 1#: 75%/81%; 
     Compressor 2#: 50%/87%;
     Compressor 3#: 74%/94%. 
(4) Post EEM cfm load/Power load percentage: 
  On-Peak:                     
     Compressor 1#: 100%/100%; 
     Compressor 2#: 96%/100%;
     Compressor 3#: off. 
  Off-Peak:                     
     Compressor 1#: 100%/100%; 
     Compressor 2#: 52%/82%;
     Compressor 3#: off. 

Calculation Methodology for CL&P-reported Savings

1) PRE EEM Consumption:
   ON-peak: 1#: 129.6kW x 83% x 2080hrs + 3.4kW x 2080 hrs
                  2#: 91.2kW x 95% x 2080hrs 
                  3#: 49 kW x 98% x 2080hrs + 3.0kW x 2080 hrs
   OFF-peak: 1#: 129.6kW x 81% x 4576hrs + 3.4kW x 4576 hrs
                  2#: 91.2kW x 87% x 4576hrs 
                  3#: 49 kW x 94% x 4576hrs + 3.0kW x 4576 hrs
   kW on peak: = 129.6x 83% + 91.2x 95% + 49x98%+3+3.4=248.6  
   kW off peak: = 129.6x 81%+91.2x 87%+49x 94%+3+3.4=236.8

2) POST EEM Consumption:
   ON-peak: 1#: 129.6kW x 100% x 2080hrs + 3.4kW x 2080 hrs
                  2#: 91.2kW x 100% x 2080hrs 
                  3#: 0
   OFF-peak: 1#: 129.6kW x 100% x 4576hrs + 3.4kW x 4576 hrs
                  2#: 91.2kW x 82% x 4576hrs 
                  3#: 0
   kW on peak: = 129.6x 100% + 91.2x100%+3.4= 224.2  
   kW off peak: = 129.6x 100% + 91.2x82%+3.4= 207.8 
 
   kWh Savings = Pre - Post = 183,496
   on peak kW savings = Pre - Post = 24.2
   off-peak kW savings = Pre - Post = 29


Inspection Action Items
1) Verify that the sequencer and electronic control have been installed? 
2) What is the actual on-peak and off-peak hours? 
3) What is actual on-peak and off-peak CFM load demand?
4) Collect operation data sheet especially power consumption at different CFM.
5) Verify each compressor load in pre EEM. 
6) Check if the three compressors are currently sequenced as the calculation assumed. 
7) Check each compressor control method to realize the assumed airflow load distribution in the calculations? 
8) Collect compressors nameplates 
9) Collect compressors operation datasheet (% FL kW vs. % FL CFM)

Inspection Findings  
1) One of the original three compressors has been removed and replaced by two identical smaller compressors. There are four compressors currently, three of which in the boiler room and the rest one (150hp) in Main room. The discharge pipes in the two rooms are connected to serve the whole plant.     
2) The master sequencer has been installed to control the operation sequence of all four compressors. There is a slave sequencer in the 150hp compressor room for monitoring.   
3) There are airflow sensors in each of the two rooms.
4) The total annual hours:  1# shift (peak load):  2080;  2# shift (50%load): 2080; 3# shift and Saturday (30%):2600
5) Pre-program compressors:  no sequence control; all compressors operate at the same time and was modulated based on each modulation method.
6) Site observations (10:00am to 11:30am): 
    - The 150hp and 60hp compressors were operating; power was 128kW and 43 kW separately. 
    -                                         Airflow             Before Valve Pressure         After Valve Pressure      
               Boiler Room            163 cfm                      100psig                          90psig                     
               Main Room              602 cfm                     100psig                          90psig 

Measure No.
Measure Description
Annual Hours 
Annual Electricity Savings (kWh)
Lifetime (yrs)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Upgrade compressor controls and install compressors sequencer 
           6,656 
       6,760 
        183,496 
     311,923 
15
15
 2,752,425 
   4,678,838 
0.00
24.97

Project level
 
 
        183,496 
     311,923 
 
 
 2,752,425 
   4,678,838 
0.00
24.97














Nexant Calculations:











 
Annual hours
cfm 
Post-program power 
Pre-program power






1# shift (peak load):  
2080
782
171
 
196.0
 






 2# shift (50%load): 
2080
391
84.5
 
129.1
 






3# shift and Saturday (30%):
2600
235
46.0
 
110.3
 






kWh savings = 
[image: image11.wmf]hours
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=      311,923 kWh






kW savings = 196.0 -171 = 24.97 kW 





















Pre-program compressor operation









Full air flow
full power (kW)
1st shift airflow
1st shift power
2nd shift airflow
2nd shift power
3rd shift airflow
3rd shift power



Compressor 1#
760
130
45%
80.6
22%
54.6
13%
48.1




Compressor 3#
270
48
45%
39.4
22%
23.0
13%
16.8




Compressor 4# x 2
356
61.3
45%
76.0
22%
51.5
13%
45.4




total
1742
300.6

196.0

129.1

110.3



















Post-program compressor operation









Full air flow
full power (kW)
1st shift airflow
1st shift power
2nd shift power
2nd shift power
3rd shift airflow
3rd shift power




Compressor 1#
760
130

128
51%
84.5
0%
0




Compressor 3#
270
48

43
0%
0.0
0%
0




Compressor 4# x 2
356
61.3


0%
0.0
66%
46.0




total
1742
300.6

171

84.5

46.0

















Note: The % power vs. % load are referred to App. 2.A.3 in Best Practices for Compressed Air Systems  



Nexant Calculations Summary: project kWh savings reduced from 183,496 kWh to 311,923 kWh because of

(1) different total airflow demand  

(2) different number of shifts  

(3) different shift load

(4) different total number of compressors

Related Equipment Information

 
 

Existing Equipment 
New Equipment 

 
Compressor 1
Compressor 2 not existed anymore
Compressor 3
Compressor 4

Quantity
1
1
1
2

Manufacturer 
Gardner Denver
Gardner Denver
Gardner Denver
Gardner Denver

Type
Rotary Screw
 
Rotary Screw
Rotary Screw

Cooling type
air cooled
water cooled
air cooled
Air cooled

Model
SAV - 150
ES100
ESII-60 (EBMQKC)/Se. U01224
Electro-Saver 75 (ES-75) (EAM99C)

BHP/kW
150/130
110/91.2
60/48
75/61.3

CFM rating
760
460
270
356

Pressure (PSIG)
100
 
100
100

Control type
Variable displacement 
modulation
modulation (Inlet )
Variable displacement 

Dryer Model
 
 
                RSD1000, 1000cfm@100psig and 100F
 

Fan motor kW
3.4
No
3
 

Compressor motor Man.
 
 
 
 

Motor Model
 
 
 
 

Mechanical Eff.
95.00%
 
 
95.40%

Energy rate (kW/cfm)
 
 
 
 

Operating Schedule
 
 
 
 

























Program Name
CL&P O&M Program

Project Number
WE-03-M-005/01

Building Type
Manufacturing 

Building Square Feet
                                                                                       50,000 

Completion date
11/16/2004

CL&P Annual Energy Savings (kWh)
171,237.00

CL&P Lifetime Energy Savings  (kWh)
1,712,370.00

Total Incentives
$54,448

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
8/22/2006 

Inspected By:
Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1
2

Measure Description
Repair compressed air leaks
Install nozzles, regulator and sol valve

Measure Life (years)
10
10

Total Number of Units
 
44

CL&P-reported kWh Savings
129,229
42,008

Assumptions 
in CL&P-reported Savings


208cfm leakage
 

Calculation Methodology for CL&P-reported Savings
Air leakage was measured 
 

Inspection Action Items

1) How many and how much cfm leaks have been repaired? Show repair list, or take sample to check if they were repaired and % of repair. 
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) What is actual CFM load profile in different shift?
5) Verify actual hours in different shift?
6) Verify if compressors operate as in the calculation?
7) Collect each related compressor operation data sheet including power consumption at different CFM.
8) Collect each compressor nameplate.
9) Collect each compressor control method.
10) If there is more than one compressor, what is the control sequencing? 

                                                           
1) Check all the nozzles, regulators and interlocked solenoid valves that have been replaced or installed?
2) Ask how these measures impact compressor operation?

Inspection Findings



  
1) No leakage found by sampling.
2) Per the facility representative, the facility annual production hours are 4,000hours. 
3) Site observations: 
    - The tank pressure was controlled at 109psig. 
    - VFD speed was between 48Hz and 35Hz when it was on. Mostly loading and no loading.
    - The sampled compressor loading/unloading cycle:
      75 seconds loading - 100psig to 108psig; maintained at 35Hz. 
      40 seconds unloading - 108psig to 100psig; 48Hz to 35Hz.   
         
1) Sol valves and associated parts were found installed. 
2) Based on the facility representative, each set of valve was closed when the controlled machined was turned down.    

WE-03-M-005 Savings Summary











Measure 
Measure 
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Repair Compressed Air Leaks
               8,760 
            8,760 
          129,229 
            136,832 
10
10
        1,292,290 
       1,368,325 
27.95
0.00

2
Install nozzles, regulator and sol valve
               8,760 
            8,760 
            42,008 
              46,378 
10
10
           420,080 
          463,783 
5.80
0.00

Project level
 
 
 
          171,237 
            183,211 
 
 
        1,712,370 
       1,832,108 
 
0.00














Nexant calculations:
























EEM1 #: 
Assumed annual hours 

4000
hrs









Assumed compressor efficiency 

0.16446208
kw/cfm









Assumed leakage rate:

208
cfm
(counted on the measured leakage by A &M Compressed Air Product)
















EEM2#:
assumed leaked air 

70.5
cfm
(counted on the measured leakage by A &M Compressed Air Product)



WE-03-M-005  Related Equipment Information   

 
Measure 1

 
Existing  

 
Compressor 1

Quantity
1

Manufacturer 
Ingersoll - Rand

Type
Screw

Cooling type
Air cooled

Model/Ser.
SSR-EPE100-2S / FF2085U01018

HP/BHP/kW
100/

CFM rating
504

Pressure (PSIG)
125

Control type
load/unload/VFD

Fan power (hp)
5

Mechanical Eff.
 

Energy rate (kW/cfm)
0.164462081

Operating Schedule
 

Program Name
CL&P O&M Program

Project Number
CE-04-M-008

Building Type
Printing

Building Square Feet
                                                               240,000 

Completion Date
12/20/2004

CL&P Annual Energy Savings (kWh)
159,249.00

CL&P Lifetime Energy Savings  (kWh)
2,547,976.00

Total Incentives
$17,000

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
6/29/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Furnish and Install insulation piping and valves; Piping material to be copper $& insulated; Provide necessary glycol; connect M600 press & 100ton chiller  

Measure Life (years)
16

Total Number of Units
 

CL&P-reported kWh Savings
159,249

Assumptions 
in CL&P-reported Savings


1) Operation hours
      = 24hr x 5days x 52weeks + 6hr (sat) x 52week = 6552 hrs
2) Using 10F difference Bin hours.
3) Chiller eff. difference: 
                                          Baseline chiller          Premium Chiller
                         Hrs             ton      kW/ton            ton      kW/ton
           95F           3              30       1.4                 78.3        1.2
           90F          123            30       1.3                 80.9        1.1
           80F           520           30       1.2                 75.7        1.0 
           70F          1016          30       1.2                 81.1         0.9
           60F          1061          30        1.1                86.9         0.7 
         ---------------------------------------------------------------------------------------
           total         2,723
 4) Free Cooling hrs and cooler fan powers: 
                                     Hrs           # of fan operation   Fan power kW 
           50F                     954                  2                        3.5         
           40F                    1101                 2                        3.5 
           30F                    1035                 1                        1.75 
           20F                     487
           10F                     202
            0F                      58
         -----------------------------------------------------------------------------------------
           total                   3,837

5) In the base line chiller, 37kW is assumed for 3837hours.
6) Chiller and free cooler are switched when the outside air temperature is below 55F.

Calculation Methodology for CL&P-reported Savings
 1) When Chiller is used: 
     savings is calculated by sum of (kW/ton difference x 30 tons x Bin hours) 
     ((1.4-1.2) x 3 + (1.3-1.1) x123+(1.2-1.0) x520 +(1.2-0.9) x1016 +(113-0.7) x 1061) x 30 ton 
   = 26,283kWh

2) When free cooler is used 
   base line chiller = 37 kW x 3837hrs = 141969 kWh
   free cooler energy 
   = 2 x 3.5kW x 954hrs + 3.5kW x 1101hrs + 1.75 x 1035hrs = 9003kWh
   Savings = 141969 - 9003 = 132,966kWh

Inspection Action Items

1) Verify that the piping, insulation, valves and other measures are all actually installed and operated as incentives expect.
2) Specific nameplate for existing chiller and premium chiller/cooler? 
3) What is fan power for the premium cooler? How many?
4) Get baseline chiller efficiency when the outside air temperature is lower than 55F. 
5) Get premium chiller efficiency data (EERs) at different temperature when it operates at 50ton (before piping).  50ton process load consumption should also be different before and after piping. 
6) Verify number of fan operation of free cooler under different temperature.   
7) Verify actual load requirement for M600 Press. The provided measurement data indicates that average load is lower than 30 tons.
8) Collect the number of unit for this measure 
                                                           

Inspection Findings



  
1) The piping, insulation, valves and other measures are all actually installed and operated as incentives expect. Small chiller (M600) is only for backup. 
2) According to Mark,
    - 100 ton chiller and free cooler is automatically switched at the outside air      
      temperature 45F;
    - Before the program, the small chiller operates year around while 100 ton chiller 
      cycled on/off very frequently due to low load. 
    - Supply water temperature set point is 55F with free cooler.
    - Current 100 ton chiller pumps have VFDs. 
3) Site observations:
    - 100 ton chiller supply water temperature 45F; 
    - Return water temperature 51F.   
4) The outside air temperature at the visit day:  around 80F.

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Furnish and Install insulation piping and valves;
 connect M600 press & 100ton chiller  
      6,560 
      6,864 
    159,245 
     138,865 
16
16
 2,547,920 
   2,221,836 
4.60
9.24

Project level
Project level
 
 
    159,245 
     138,865 
 
 
 2,547,920 
   2,221,836 
4.60
9.24

Nexant Calculations:











EEM 1#
Annual operation hours: 
24x5x52x(9/12)+24x7x52x(3/12)=6864Hrs







M600 condensing pump
15hp = 10.6 kW
Chilled water pump 7.5hp= 5.6 kW













Each free cooler fan power
2hp = 1.5 kW



































Mechanical chilling












Bin Temp (F)
Hrs
Tons
Small kW/ton
Big Tons (Pre)
Big kW/ton (pre)
Big Tons (post)
Big kW/ton (post)
Chiller savings
Pump power reduction
Pump savings


95
3.2
30
1.4
30
1.26
60
1.2
25
3
10


90
129.5
30
1.3
30
1.155
60
1.1
990
3
419


80
547.4
30
1.2
30
1.05
60
1
4105
3
1773


70
1069.5
30
1.2
30
0.945
60
0.9
11069
3
3464


60
1116.8
30
1.1
30
0.735
60
0.7
14575
3
3618


50
1004.2
30
1
30
0.63
60
0.6
12954
3
3253


Total 







43719

12537















Free Cooling












Bin Temp (F)
Hrs
Small kW/ton
Cooling savings kWh
Extra # condensing fans
Fan power Penalty 
Pump savings






40
1158.9
0.9
31292
2
3458
5631






30
1089.5
0.8
26147
1
1625
5294






20
512.6
0.7
10765


2491






10
212.6
0.6
3827


1033






0
61.1
0.5
916


297






Total 


72947

5084
14745






Project kWh savings = 43719 + 12537 +72947 + 14745 – 5084 = 138,865 kWh


Nexant Calculations Summary: Project kWh savings reduced from 159,245 kWh to 138,865 kWh because of smaller free cooling Bin range and bigger mechanical cooling Bin range based on site interview with the facility representative. 

Related Chiller Information 

 
Measure 1
 
 

 
 
Existing Equipment 

 
M600 Press (small press?)
Chiller/free cooler package (a closed loop with HX)
 

Quantity
1
1
1

Manufacturer 
York 
York
York

Type
 
Glycol cooler (glycol 40%)
Screw

Cooling type
Air Cooled
Air Cooled
Air Cooled

Model
YCAZ44LD8-46PC
SVCB241
 

Ser. No
RKCM112001
 
RDKM000025

BHP/kW
 
 
 

Tonnage 
30
100
100

CFM rating
 
141,745
 

Compressor/Fan HP
/ 2 x 3 hp
2 x 7
2 x   / 12.0 LRA 3 x 2 fans

Compressor/Fan motor voltage
460
 
 

Compressor/Fan motor amps
2 x 57 RLA, 293 RLA/
 
RLA: 75/each; FLA 3.6/each/

Condensing pump Hp
15
 
20

Chilled water pump Hp 
7.5
 
20

Control type
 
 
 

Mechanical Eff.
 
 
 

Operating Schedule
 
 
 

Program Name
CL&P O&M Program

Project Number
CE-01-M-007

Building Type
Newspaper Manufactory

Building Square Feet
>50,000

Project Completion Date
7/9/2002

Annual Energy Savings (kWh)
126,501.00

Lifetime Energy Savings  (kWh)
1,443,780.00

Total Incentives
$24,815.00

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
9/12/2006

Inspected By:
Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1
2

Measure Description
Add  storage tank and regulator
Leak repairs

Measure Life (years)
15
5

Total Number of Units
1
15

CL&P-reported kWh Savings
51,919.00
16,165.00

Assumptions 
in CL&P-reported Savings


(1) 50% unregulated load occurs only on peak. 
(2) Full load pressure = 115psig
(3) Ingersoll-Rand Model EP 75 compressor: 336CFM rating 
(4) On-peak load = 300 CFM; Off-peak load = 135 CFM 
(5) Regulate pressure from 115 psig to 90 psig
(6) Peak hrs: 14hrs/day x  6 days/wk. x 52 wks/yr = 4368 hrs/yr.
     Off peak hrs: 3hrs/day x  6 days/wk. x 52 wks/yr = 936 hrs/yr.
(7) Regulate load 50%
(8) BASE: 
     On-peak: 97% power with 90% CFM load; 
     Off-peak: 82% power with 40% CFM load 

(1) leakage repaired = 20 cfm
(2) BASE = EEM#1


Calculation Methodology for CL&P-reported Savings
(1) BASE:  
 Peak: 81.3 Bhp/91.4%x0.746 x 97% x4368 hrs = 280, 910 kWh
 Off-peak: 81.3 Bhp/91.4%x0.746 x 82% x936hrs = 50,886 kWh  

(2) EEM 1#: 
    New load with 50% regulated: 150cfm + 150cfm x (90+14.7)/(115+14.7) = 271 CFM 
   On-peak:  Load:  271/336 x (81.3 Bhp/91.4%x0.746) x 4368hrs 

                               = 233,705 kWh
                  no-load:  (1- 271/336) x 15.2kW x 4368hrs = 12,814 kWh

   off-peak:  Load:  135/336 x (81.3 Bhp/91.4%x0.746) x 936 hrs 

                               = 24,822 kWh
                  no-load:  (1- 135/336) x 15.2kW x 936hrs = 8,536 kWh 
   

  total: = 233,705+12,814+24,822+8,536 = 279,877 kWh
  
kWh Savings = BASE - EEM 1#
                      = (280, 910+ 50,886) -(233,705+12,814+24,822+8,536)    

                      = 51,919 kWh

Difference of total kWh before and after implementation of measure 2#

BASE(EEM #1):  279,877kWh

EEM 2#:  
     On-peak:  Load:  251/336 x (81.3 Bhp/91.4%x0.746) x 4368hrs = 216,330 kWh
                 no-load:  (1- 251/336) x 15.2kW x 4368hrs = 16,798 kWh
       off-peak: Load:  115/336 x (81.3 Bhp/91.4%x0.746) x 936 hrs = 21,223 kWh
                 no-load:  (1- 115/336) x 15.2kW x 936hrs = 9,361 kWh 

total: = 216,330+16,798+21,223+9,361 = 263,712 kWh

Savings =  BASE - EEM #2 = 16,165 kWh


Inspection Action Items

1) What is actual % load needs to be regulated?
2) What is current on-peak and off-peak CFM load?
3) What is on-peak and off-peak CFM load period (total hours)?
4) Is full load pressure 115 psig or 100 psig?
5) Draw system piping with compressor and tank and regulator. 
6) Get main compressor nameplate and operation data sheet (relation of cfm and kW).
1) Were all 15 leaks repaired? Show repair list, or take sample to check if they were repaired and % of repair. 
2) Other leaks surveys performed?
3) Other leaks repairs performed?                                                         

Inspection Findings



  
1) This measure has been installed in the upstream of the production air loop and downstream of the two dryers and filters. 
2) On-site observations: 
   - Only the leading 50hp compressor was running during the visit at around 1:00pm.  
   - The running compressor operating data: 30HZ, unloading, 64.7% capacity; 19.9 kW; discharge pressure 120 psig; accumulated operating hours 51,094.
   - Another 50hp compressor operating hours 10,740.  
1) No leakage was found by on-site sampling. 
2) According to Bernard, the typical leaks occurred at the machine cracks in Press section. All the leaks were repaired by themselves. 
 

Measure #
3
4
5

Measure Description
Replace 1/8" crimped copper tubing with nozzles
Add solenoid Valve for each machine
Replace timed drains with no waste drains

Measure Life (years)
 
10
10

Total Number of Units
4
9 (actually 32=8 x 4)
3 (actually 2)

CL&P-reported kWh Savings
 
51,114.00
7,303.00

Assumptions 
in CL&P-reported Savings


 
(1) Each machine down 6hrs/day
(2) 6 down hours happens in on-peak period
(3) Total waste = 180 cfm or 20cfm/each machine
(4) BASE = EEM 1# & 2#  
 
1) Coefficient of Flow= 0.30
(2) Diameter of orifice (dia.) = 5/16" in 
(3) average setting is 10 sec. on every 3 minutes.
(4) BASE: EEM 1#, 2# and 4#

Calculation Methodology for CL&P-reported Savings
This measure did not work per documentation  

Average saved cfm = 180cfm x (6hrs/14hrs) = 77cfm 
new on-peak load = 251 cfm - 77cfm = 174cfm

BASE: (measure 1# & 2#): =263,712 kWh

EEM 4#: 
On-peak:  Load: 174/336 x (81.3 Bhp/91.4%x0.746) x 4368hrs = 150,012 kWh
            no-load:  (1- 174/336) x 15.2kW x 4368hrs = 32,002 kWh

off-peak: Load: 115/336 x (81.3 Bhp/91.4%x0.746) x 936 hrs =21,223 kWh
          no-load: (1- 115/336) x 15.2kW x 936hrs = 9,361 kWh 

total: = 212,598 kWh

Savings = BASE - EEM 4#
Total cfm air reduction of 3 drains:
162cm x 30% x 10/180 sec. x 3 = 2.7 cfm x 3 = 8.1 cfm
 New on peak load = 174 -8.1 = 166 cfm 
 New off-peak load = 115 -8.1 = 107 cfm

BASE =212,598 kWh

EEM 5#: 
On-peak:  Load: 166/336 x (81.3 Bhp/91.4%x0.746) x 4368hrs = 141,903 kWh
             no-load:  (1- 166/336) x 15.2kW x 4368hrs = 33,860 kWh

off-peak: Load: 107/336 x (81.3 Bhp/91.4%x0.746) x 936 hrs =19,858 kWh
             no-load: (1- 107/336) x 15.2kW x 936hrs = 9,674 kWh 

total: = 205,295 kWh
 
Savings = BASE - EEM 5#

Inspection Action Items

 
1) What is average down hours per day for each machine?
2) What is actual simultaneous down factors for 9 machines?
3) What is actual average reduced airflow rate? 

1) Old drain diameter 5/16"?
2) Old drain has timing 10 second every 3 minutes?
3) Inspect the existence of each drain.

Inspection Findings



  
1) This measure has been implemented in 4 mail room stackers, one for each.  
2) According to Bernard,
   - The nozzles are used to clean each stacker at the end of each shift of mailroom. There are 2 shifts per day.
   - The usage was 10 minutes/shift.
   - Air pressure is around 115psig.
   - Before this project, there was leakage at each tubing when it was not in use.
1) This measure has been implemented in the press section. 
2) According to Bernard,
   - Each valve was installed for each press machine. There are totally 4 presses with 8 press machines for each press. Actual total valve installed was 32 instead of 9.  
   - Before the valves installation, there was leakage when each machine was shut off.      
1) This measure has been implemented.
2) Totally 2 new drains were found on site.  






Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)



CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Add storage tank and regulator 
          5,304 
        8,760 
      51,919 
       43,572 
15
15
     778,785 
        653,584 
 
0.00

2
Repair Compressed Air Leaks
          5,304 
        8,760 
      16,165 
       33,072 
5
5
       80,825 
        165,358 
 
0.00

3
Replace 1/8" crimped copper tubing with nozzles
 
        8,760 
 
         3,307 
 
5
 
          16,536 
 
0.00

4
Add solenoid Valves
          5,304 
        8,760 
      51,114 
       52,915 
10
10
     511,140 
        529,147 
 
0.00

5
No-loss drain
          5,304 
        8,760 
        7,303 
       10,794 
10
10
       73,030 
        107,942 
 
0.00

Project level
 
 
 
    126,501 
     143,660 
 
 
  1,443,780 
     1,472,567 
 
             -   

Nexant Calculations:














EEM 1#
assumed compressor efficiency increase
20%





No load power
19.9
kW





Assume loading power 
29.84
kW 





averaging power
24.87
kW












EEM 2#
leak hours
8760
hrs





Assumed air leaks
20
cfm












EEM 3#
total repairing 
4






assume leakage per tubing 
0.5
cfm












EEM 4#
total vales
32






assume leakage per machine 
1
cfm












EEM 5#:








(1) Coefficient of Flow=
0.5






(2) Diameter of orifice (dia.) = 0.25 in 
0.25
in





(3) Total planned leaking hours = 
8760
hrs





(4) Upstream pressure = 
115
psig





(5) Average operating efficiency =  
0.1888
kW/cfm
estimated to be 2 minutes cycle


(6) 2 old drain has timing 10 seconds every 180 seconds





(7) Each old leakage
3.264
cfm





(8) Total old leakage
6.528
cfm




 







Nexant Calculation Summary: project kWh savings increased from 126,501kWh to 143,660kWh because 

(1) Nexant uses higher total operating hours

(2) Nexant identified that EEM 3# has been installed which was not calculated in the project document.  

Related Equipment Information: 

 
Measure 1
 
 

 
Existing Equipment 
 
 

 
Compressor 1 (leading)
Compressor 2 (lag)
Compressor 3 (Backup)

Retrofitted Equipment 
No
No
No

Quantity
1
1
 

Manufacturer 
Ingersoll-Rand 
Ingersoll-Rand 
Ingersoll-Rand 

Type
Rotary Screw
Rotary Screw
Rotary Screw

Cooling type
Water cooled
Water cooled
Water cooled

Model/Ser.
SSR-EPE50/CA1635U00242
SSR-EPE50/CA1636U00242
U38.4-SP/K849U91F

HP/BHP
50/
50/
30/

CFM rating
208
208
125

Volt/Amp rating
460
460
 

Pressure rating (psig)
128psig/actual set point 115 psig 
128psig/actual set point 115 psig 
 

Control type
VFD, leading in sequencing control
No VFD, lag in sequencing control
 

Energy rate (kW/cfm)
0.188765182
0.188765182
 

Operating Schedule
24x7x365
24x7x365
 






 
Measure 3
 
 

 
Existing Equipment 
 
 

 
Drain 1
Drain 2
 

Drain Equipment 
Compressor 1
Main Storage Tank
 

Quantity
1
1
 

New Drain Model/Ser.
Drain ALL-DR 3-C/MA-14243
Drain ALL-DR 3-C/MA-14244
 

Drain Diameter
1/4"
1/4"
 

Pressure (psig)
115
115
 

Production Section 
Production Machines Capacity 
Estimated airflow capacity
Annual Production hours
 
Machine use

Press
4 sets of presses
55%
Main Newspaper
11:00pm to 4:00am (M-Sun)
4

 
 
 
Advance printing (ad.)
5:00am to 11:00am (M-F)
1.5

Pre-press
3 lines
25%
Day time: 
7:00am to 5:00pm (M-Sun)
1

 
 
 
Night time: 
9:00pm to 1:00am (M-Sun)
2

 
 
 
Day time: 
5:00am to 11:00am (M-Sun)
1.5

Mailroom
4 stackers
20%
Night time: 
11:00pm to 4:00am (M-Sun)
4

Program Name
CL&P O&M Program

Project Number
WE-02-M-003

Facility Type 
grocery store

Building Square Feet
                                                                                         95,000 

Project Completion Date
12/6/2002

 CL&P Annual Energy Savings (kWh)
118,145.00

CL&P Lifetime Energy Savings  (kWh)
2,717,335.00

Total Incentives
$40,147

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
9/6/2006

Inspected By:
Yujie Cui @ 914-609-0388

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1
2
3

Measure Description
28F Meat Room evaporator air units
3-inch foam core panel insulated door system
High speed door system for 28F interior cooler room

Measure Life (years)
 
23
 

Total Number of Units
4
 
 

CL&P-reported annual kWh Savings
121,006.00
20,790.00
10,500.00

Assumptions 
in CL&P-reported Savings


1) Replace existing Kramer evaporator air unit with 4 New Vilter VLP-20-83 Industrial Air units. 
1) Furnish and install for the passage between the freezer and the 40F refrigerated space a 3-inch foam core panel door system without a defrost heater.
 

Calculation Methodology for CL&P-reported Savings
This measure is not implemented in the report document 
 
This measure is not implemented in the report document 

Inspection Action Items

1) Check if the measure has been implemented?
2) Collect specifics for the old and new equipments.
3) What is the operation difference between the old and efficient equipment.    
1) Check if the measure has been implemented?
2) What is the impact of this measure?     
3) Collect specifics for the old and new equipments.
1) Check if the measure has been implemented?
2) Collect specifics for the old and new equipments.
3) What is the operation difference between the old and efficient equipment.    

Inspection Findings



  
1) This old units have been replaced with new units with hot gas by-pass defrost. 
2) The old unit use electricity to defrost; the new unit use hot gas by-pass defrost.
3) According to the facility representative:
   - the reason to replace the old unit is because of its very low efficiency and weakness to withstand hot gas defrost. 
   - the old unit defrosted 4 times/day and 30 minutes/defrost 
   - the new unit defrosted 4 times/day and 22 minutes/defrost 
4) On-site observations:
    The compressors that serve this function had the suction pressure 36.6 psig. 
1) This measure has been implemented.  
2) This door is the entrance door for a -15F cooler.
3) The 3-inch insulated door system covers the outer layer of the cooler door.
4) On site measurement: 
    the door size is 7' x 9'.
5) According to the facility representative:
 - There was ice on the outer surface of the door and the ground   
6) On-site observations:
  - There was no ice on the ground and outer surface of the door   
  - The compressors that serve this function had the suction pressure 8.0 psig. 
1) This measure should belong to project WE-02-M-016
2) On-site observations:
    The compressors that serve this function had the suction pressure 36.6 psig. 

Measure #
4
5

Measure Description
General impact door repair gasket
Hot gas by-pass for coils

Measure Life (years)
23
23

Total Number of Units
44
10

CL&P-reported annual kWh Savings
60,428.00
36,927.00

Assumptions 
in CL&P-reported Savings


1) Perform repairs and replacement of seals, jambs, boots, panels and the like for the following rooms: Bakery, Milk Cooler, Egg cooler, 28F cooler, Deli Cooler, Produce Compactor/Receiving, Meat & Deli Prep    
1) 

Calculation Methodology for CL&P-reported Savings
 
 

Inspection Action Items

1) Check that all the doors have been fixed or replaced? (There is a list in the document?)
2) Collect specifics for the old and new equipments.
3) What is the operation difference between the old and efficient equipment.    


                                                           
1) Check if this measure has been implemented in 10 Units?
2) Collect nameplates of the units which have been installed with hot gas by-pass on coils, especially power and capacity. 
3) Inspect and collect data about the operation difference caused by this measure.

Inspection Findings



  
1) The sample check found this measure has been implemented. 
1) This measure has been implemented even though 9 were identified on site:
  - 4 for the 28F meat room (see measure EEM1);
  - 4 for the deli cooler;
  - 1 for the fish cooler.

WE-02-M-01 Savings Summary











Measure 
Measure 
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
28F Meat Room evaporator air units
 
            8,760 
          121,006 
              10,512 
23
23
        2,783,138 
          241,776 
 
1.20

2
3-inch foam core panel insulated door system
 
            8,760 
            20,790 
              12,583 
23
23
           478,170 
          289,406 
3.14
1.44

3
High speed door system for 28F interior cooler room (this measure was not in the report document and database)
 
            8,760 
            10,500 
 
 
 
 
 
 
 

4
General impact door repair gasket
 
            8,760 
            60,428 
              67,437 
23
23
        1,389,844 
       1,551,041 
9.12
7.70

5
Hot gas by-pass by coils
 
            8,760 
            36,927 
                3,631 
23
23
           849,321 
            83,502 
5.57
4.60

Project level
 
 
 
          249,651 
              94,162 
 
 
        5,500,473 
       2,165,726 
 
14.93

Nexant calculations












EEM1#
The unit capacity  

24000
Btu/h



assumed new unit cooling efficiency (air cooled)
1.2
kW/ton



assume old unit efficiency 

1.8
kW/ton









EEM2#
The insulated system heat transfer coefficient





Assume inner door heat transfer coefficient
6




Assumed door surface temperature without insulator                       32                    
F



Assumed room temperature 
70
F




Door area 
63
sq. feet










EEM4#
Total Gasket 
44





assume each gasket has leakage 
9
feet
by length




0.1
feet
by width



average leakage velocity
1
ft/sec




air density
0.075
lb/ft3




room air temperature 
70
F




average cooler temperature 
40
F










EEM5#
4 28F meat room blower units   






old unit electricity for defrost
6
kW




Hot gas by-pass electricity use
1.4
kW




defrost cycle
4
times/day




electric defrost
30
minutes




hot gas defrost 
22
minutes




4 deli cooler blower units






1 fish cooler





Nexant Calculations Summary:  Nexant uses site inspection results to calculate savings combined with assumption.  

Calculation methodology used: 

General heat transfer loss = heat transfer coefficient x area x (Inner space temperature – outer temperature) 

General heat loss due to infiltration = air density x leakage flow rate x (Inner space temperature – outer temperature)

kWh savings = Chiller kW/ton x heat loss (tons) x annual operating hours

kW savings = Chiller kW/ton x heat loss (tons)

WE-02-M-003  Related Equipment Information  









Measure 1#:







Ele. kW



Old evaporator unit:
KR66E-240--BAA 
6



New evaporator unit (with hot gas by-pass):
KR66R-240--BA
1.4









Measure 5#:











The new refrigeration system that serves the measure EEM 1#- 5#: 



total tonnage (ton):

265



compressors with 15F suction temperature (F):
60
75
hps

compressors with -22F suction temperature (F):
20
25
hps

compressors with -35F suction temperature (F):
7.5

hps

Refrigerant: 
R-22




Program Name
CL&P O&M Program

Project Number
EA-01-M-004

Facility Type
Warehouse

Building Square Feet
                                                                                                    512,000 

Project Completion Date
12/21/2001

CL&P Annual Energy Savings (kWh)
114,583

CL&P Lifetime Energy Savings  (kWh)
1,443,780

Total Incentives
$22,352

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
5/25/2006

Inspected By:
Dakers Gowans and Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database

Measure #
1
2
3

Measure Description
Variable Frequency Drive Control of Air Compressor
Variable Frequency Drive Control of Air Compressor
Replace Timer Operated Drains

Measure Life (years)
N/A
N/A
5

Total Number of Units
1
1
6

CL&P-reported kWh Savings
31,575.00
18,881.00
14963.00

Assumptions 
in CL&P-reported Savings
40 hp
20 hp
 

Calculation Methodology for CL&P-reported Savings
N/A
N/A
N/A

Inspection Action Items
1) What is actual CFM load profile in different shift?
2) Verify actual 40hp compressor hours in different shift.
3) Verify if VFD is operating.
4) How is the VFD controlled?
5) Collect the 40hp compressor nameplate.
6) Collect each related compressor operation data sheet including power consumption at different CFM.
7) If there is more than one compressor, what is their control sequencing?
8) Collect compressor CFM load profile.               
1) What is actual CFM load profile in different shift?
2) Verify actual 40hp compressor hours in different shift.
3) Verify if VFD is operating.
4) How is the VFD controlled?
5) Collect the 20hp compressor nameplate.
6) Collect each related compressor operation data sheet including power consumption at different CFM.
7) If there is more than one compressor, what is their control sequencing?  
8) Collect compressor CFM load profile.                     
1) What is each old drain diameter?
2) What is the old drain timing?
3) Inspect and verify each drain has been replaced.
4) Which compressors provide air for these drains? These compressors are water cooled for air cooled? Pressure?

Inspection Findings  
1) The compressor currently operates every other week.
2) Observations:
    pressure: 95-100psi
    off on the visit. 
3) Annual operation hours:   5,448/2=2,724
1) Old 20Hp compressor has been replace by a new 40hp compressor
2) The compressor currently operates every other week. 
3) Site observations:
    pressure: 95-100psi
    VFD=25Hz;
    22% capacity; 170F air outlet (at 10:00am 5/25/2006)


4) Annual operation hours:   5,448/2=2,724 
1) 8 Drains were replaced instead of 6

Measure #
4
5
6

Measure Description
Air Storage with Pressure Regulator
Interlock Dryers with Air Compressors
Install Timer on Reciprocating Compressor

Measure Life (years)
15
10
10

Total Number of Units
1
1
1

CL&P-reported kWh Savings
23116.00
16996
9052.00

Assumptions 
in CL&P-reported Savings
 
 
 

Calculation Methodology for CL&P-reported Savings
N/A
N/A
N/A

Inspection Action Items
1) Verify that 600gal of air storage tank has been installed and operating?
2) What is the current system pressure?
   What is before?
3) How the pressure is regulated? 
4) Which compressors link with the regulator? Draw the loop if needed. 
1) Verify which dryers have been interlocked with which compressors.


2) Collect the nameplates for the dryers with newly installed interlock (especially power).


3) Ask the dryers or interlocked compressors operation hours.      
1) Verify which reciprocating compressor has been installed with the timer? 
2) Collect the nameplates for this compressor (especially power).
3) Ask the operation hours of this compressor.
4) Collect nameplate of this compressor (including type, power ...). 
5) Verify control method of this compressor.
6) Verify how the timer has impacted the compressor operation hours.       

Inspection Findings  
1) The tank and associated parts have been    installed.
2) Tank pressure was observed to be 90-95psi
1) Both the old and new compressors have been implemented.
1) The timer has been installed in the compressor.

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kW)
Lifetime
Lifetime Electricity Savings
Demand Savings

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Variable Frequency Drive Control of Air Compressor

       2,724 
          31,575 
     27,532 
15
15
473,625
412,976
0.00
0.00

2
Variable Frequency Drive Control of Air Compressor
 
       2,724 
          18,881 
     27,532 
15
15
283,215
412,976
0.00
0.00

3
Replace Timer Operated Drains
 
       2,724 
          14,963 
     16,908 
5
5
74,815
84,541
0.00
0.00

4
Air Storage with Pressure Regulator
 
       5,448 
          23,116 
     31,465 
15
15
346,740
471,973
0.00
5.78

5
Interlock Dryers with Air Compressors
 
       2,724 
          16,996 
       8,105 
10
10
169,960
81,051
0.00
0.00

6
Install Timer on Reciprocating Compressor
 
       5,448 
            9,052 
       4,572 
10
10
90,520
45,722
0.00
0.00

Project level
 
 
   
114,583 
   116,114 
 

  1,438,875 
  1,509,240 
0.00
5.78














Nexant Calculations:











EEM1#, 2#:
assume average capacity
50%
40hp







Motor efficiency: 93% 






Assume  base is with inept modulation;  Rotary screw compressor with VFD













EEM3#:











Drain size
3/8" x 7
Base cfm @100psi  = 
34.48421
cfm



Assume  

1) old drains have timing 10 seconds on and 3 minutes off



2) flow coeff =0.4






3) kw/cfm= 0.18




4) 8th drain seldom used





EEM4#:
assume pressure reduced from 125psig to 100psig










Motor efficiency 93%






















EEM5#:
Assume dryer 2hp/each 












Annual operating hours in the base line 8760 hours.


















EEM6#:
reciprocating compressor 10hp; power consumption is 
36577.872
when operating 5448 hours






Assume idle power is 20% full load power at 50% of the production operation time.   







Related Equipment Information 

 

Measure 1

 

Existing Equipment

 

Compressor 1

Quantity

1

Manufacturer 

Quincy 

Type

Screw

Cooling type

Air Cooled

Model

QST40ANA22P

HP

40

CFM rating

 

Pressure (PSIG)

100

Control type

VFD

Motor Manufacturer 

Toshiba

Motor Model

B0404PLF1YN101

Motor Mechanical Eff.

 

Energy rate (kW/cfm)

 

Operating Schedule

two weeks per month

Contact information 

203-630-5555


 

Measure 2

 

New Equipment

 

Compressor 1

Quantity

1

Manufacturer 

Quincy 

Type

Screw

Cooling type

Air Cooled

Model

QST40ACA31SR (Ser.92971J )

HP

40

CFM rating

 

Pressure (PSIG)

100

Control type

VFD

Motor Manufacturer 

 

Motor Model

 

Mechanical Eff.

93.00%

Dryer Power (hp)

2 + 1/8

Energy rate (kW/cfm)

 

Operating Schedule

two weeks per month

Contact Information

(516)2489-096; (718)343-5656



 
Measure 3
 
 
 
 

 
 
 
Existing Equipment
 
 

 
Timer Drain 1
Timer Drain 2
Timer Drain 3
Timer Drain 4
Timer Drain 5

Equipment
Existing compressor
New compressor
New Dryer 
Dryer HG-75
Maintenance Dryer

Quantity
1
2
2
2
1

Diameter estimation
3/8"
3/8"
3/8"
3/8"
3/8"

Replaced
Yes
Yes
Yes
Yes
Yes

old drain timing   second per  or  minutes
 
 
 
 
 

compressor type
Screw
Screw
 
 
 

Compressed air pressure
95-100psi
95-100psi
95-100psi
95-100psi
95-100psi

Manufacturer/Model
ACCU/ACD3 
 
 
 
 

 

Measure 4

  

New Equipment

 

Compressor 1, 2

Quantity

1

 

600 gallons air storage


 

Measure 6

 

Existing Equipment

 

Compressor 

Quantity

1

Manufacturer 

Comp Air

Type

Reciprocating 

Cooling type

 

Model

DB452B

HP

10

CFM rating

 

Pressure (PSIG)

 

Control type

 

Motor Manufacturer

BALDOR

Motor Model 

CAT: FN3313T; 37E28ot33

Mechanical Eff.

87.00%

Energy rate (kW/cfm)

 

Operating Schedule

occasionally



Program Name
CL&P O&M Program

Project Number
WE-02-M-014

Facility Type
Manufacturing 

Building Square Feet
                                                                    164,500 

Project Completion Date
12/2/2002

CL&P Annual Energy Savings (kWh)
105,583.00

CL&P Lifetime Energy Savings  (kWh)
1,055,830.00

Total Incentives
$2,750.00

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
8/29/2006

Inspected By:
Peter McBride 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Automatic Condensate Drains

Measure Life (years)
10

Total Number of Units
5

CL&P-reported kWh Savings
105,583.00

Assumptions 
in CL&P-reported Savings


(1) Coefficient of Flow= 
(2) Diameter of orifice (dia.) = in 
(3) Total planned leaking hours = 
(4) Upstream pressure =   psig 
(5) Old drain has timing   seconds on and minutes off?

(6) EEM2#: Reduce air flow by    cfm.
 PEAK operation:    cfm
   

Calculation Methodology for CL&P-reported Savings
5 Drains: 
     " orifice@   psig =    cfm x 0. x     sec./    sec. =  cfm/each

Total     =     cfm air can be reduced

BASE LINE energy = EEM1# energy:    

EEM2# energy: 
(1) PEAK: 

Inspection Action Items

1) What was old drain diameter?
2) Check if old timer drains had timing     seconds on and    minutes off?
3) Inspect each drain to verify its existence.
4) What should be actual coefficient of flow?
5) Check the actual system pressure.  
6) Collect compressor nameplates serving these drains. 
7) Check compressor operation data (%kW vs. %cfm) 
8) Verify the compressors control methods, sequencing if applicable.
9) Compressor operation hours.    

Inspection Findings



  
1. Five drains were found installed as reported. Two (2) of them are for the backup compressor Joy which seldom operates. 
2. There are two compressors: Joy and Ingersoll-Rand 
3. Based the facility manager, 
    the Ingersoll-rand compressor does not operate during the evening. 
4. On site observations:
    - Only the Ingersoll-Rand compressor was running.
    - Actual compressor discharge air pressure was 111psig. 
    - The dryer output pressure was 117psig. 

WE-02-M-014 Savings Summary










Measure 
Measure 
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
No-Loss Drains 
               8,760 
            3,182 
          105,583 
              34,080 
10
10
       1,055,830 
          340,799 
 
0.00

Project level
 
 
 
          105,583 
              34,080 
 
 
       1,055,830 
          340,799 
 
0.00 

Nexant calculations












EEM  1#: 
(1) Coefficient of Flow=
0.65





(2) Diameter of orifice (dia.) = 0.25 in 
0.25
in




(3) Total planned leaking hours = 
3182.4
hrs




(4) Upstream pressure = 
110
psig




(5) Average operating efficiency =  
0.174957447
kW/cfm




(6) 4 old drain has timing 15 seconds every 90 seconds; one old drain has timing 15 seconds every 30 seconds 


(7) Each old leakage
12.242
cfm
36.725
cfm


(8) Total old leakage
61.20833333
cfm




kWh savings = total old leakage (cfm) x average operating efficiency (kW/cfm) x annual hours (hrs) =  34,080 kWh

Related Equipment Information 





 
 
Measure 1
 
 
 

 
 
Existing Equipment 
 
 
 

 
Drain 1
Drain 2
Drain 3
Drain 4
Drain 5

Drain Equipment 
Joy Aftercooler
Joy Intercooler
dryer
prefilter
Afterfilter

Quantity
1
1
1
1
1

Drain Diameter
1/4"
1/4"
1/4"
1/4"
1/4"

Pressure (psig)
0
0
117
117
117

Old Drain cycling      
15 seconds every 90 seconds
15 seconds every 90 seconds
15 seconds every 30 seconds
15 seconds every 90 seconds
15 seconds every 90 seconds

New Drain Model
Drain all 1700
Drain all 1700
Drain all 1700
Drain all 1700
Drain all 1700

 
Measure 1
 

 
Existing Equipment 

 
Compressor 1
Compressor 2

Quantity
1
1

Manufacturer 
Joy (only for backup)
Ingersoll Rand

Type
 
rotary screw

Cooling type
 
air

Model/Ser.
 
SSR-HPE100-2S/FF2261001301

BHP/kW
102hp/82.23kW@full load; 23.46hp/18.91kW@no load

CFM rating
 
470 FADCM

Pressure (PSIG)
 
140psig 

Control type
 
Load/unload VFD?

Mechanical Eff.
 
 

Energy rate (kW/cfm)
 
0.174957447

Operating Schedule
 
24/7

Program Name
CL&P O&M Program

Project Number
EA-02-M-010

Facility Type
Manufacturing 

Building Square Feet
 >200,000 

Project Completion Date
1/16/2003

CL&P Annual Energy Savings (kWh)
94,760.00

CL&P Lifetime Energy Savings  (kWh)
473,800.00

Total Incentives
$1,760

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
8/10/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Repair compressed air leaks

Measure Life (years)
5

Total Number of Units
75

CL&P-reported annual kWh Savings
94,760.00

Assumptions 
in CL&P-reported Savings
(1) leakage repaired = 51CFM
(2) Baseline airflow = 197CFM;
(3) Annual operation hours: 8568 hours
(4) Full load: 82.5hp; no load: 16kW

Calculation Methodology for CL&P-reported Savings
BASE LINE energy: 
     Compressor: 82.5 BHP/0.923 x 0.746 x 100% x 8568 hrs
     Fan motor:  5 BHP/0.85 x 0.746 x 100% x 8568 hrs  

EEM1# energy:
     Airflow = 197 - 51 =146 CFM = 74% full airflow load
     Compressor loading: 82.5 BHP/0.923 x 0.746 x 74% x 8568 hrs
     Compressor no-loading: 16 kW x (1-74%) x 8568 hrs
     Fan motor:  5 BHP/0.85 x 0.746 x 100% x 8568 hrs  

     kWh savings = Base line - EEM 1#

Inspection Action Items
1) Were all 75 leaks (51 CFM) repaired? Show repair list, or take sample to check if they were repaired and % of repair. 
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) What is actual CFM load?
5) Verify actual hours?
6) Collect complete compressor operation data sheet including power consumption at different CFM? No load power?
7) What is typical compressor operation pressure?

Inspection Findings  
According to the facility manager, 
1) There are 3 compressors in parallel operation providing compressed air through the entire production lines and research department.  The compressed air lines spread by branches instead of a closed loop through the entire production areas.  The end of branches is short of enough pressures sometimes.   
2) The 3 compressors are enabled 24/7. Compressor 1# (75hp) is the main compressor; Compressor 2# (50hp Ingersoll Rand) is the backup; Compressor 3# (50hp Kaeser) runs if the Research Department which is at the end of the pipe line does not have enough air pressure. 
3) There are 2 departments operate equivalent to 6 days a week, which accounts for about 40% of total air demand.        
4) He did not know any situations before this program since he joined this facility two years ago.

On-site observations: 
1) There was no leakage found by on-site sampling. 
2) The 75-hp main compressor 1# and 50-hp Kaeser compressor 3# were running.  The compressor 2# (50-hp Ingersoll Rand) was off during the site visit.  It was reported by the technician that the he seldom saw the compressor 2# running. 

Measure 
Measure 
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Repair Compressed Air Leaks
          8,568 
         7,512 
          94,760 
          79,389 
5
5
     473,800 
       396,947 
 
0.00

Project level
 
 
 
          94,760 
          79,389 
 
 
     473,800 
       396,947 
 
0.00 














Nexant Calculations:











EEM1#
Main compressor (1#) estimated kW/cfm
0.2072222
kW/cfm









Assume leakage repaired 
51
cfm









annual compressor loading hours
7512
hrs








Nexant Calculations Summary: project kWh savings reduced from 94,760 kWh to 79,389 kWh because of 

(1) Lower annual operating hours (8568 to 7512)

(2) Different calculation methodology.   

Related Equipment Information 

 
Measure 1
 
 

 
Existing Equipment 
 
 

 
Compressor 1 (Main Compressor)
Compressor 2 (Backup)
Compressor 3

Quantity
1
1
1

Manufacturer 
Le ROI Dresser
Ingersoll Rand
Kaeser

Type
Rotary Screw
Rotary Screw
Rotary Screw

Cooling type
Air cooled
Air cooled
Air cooled

Model/Ser.
WE75 SS II
SSR-EP50SE/G3867U95233
BS61/510272

HP
75
50
50

CFM rating
 
194 scfm
240scfm

Pressure (PSIG)
109psig monitored
125 psig
110 psig (102-112psig)

Fan motor HP (if air cooled)
3
3
3

Control type
Load/no load
 
 

Motor Eff.
92.3%
 
 

Dryer Model
Le ROI / LR 300
 
 

Dryer power (hp)
1.5
1.0
1.5

Dryer airflow rate
300 scfm@100 psig & 100F (Refrigerant R-12)
 
R-12

Energy rate (kW/cfm)
0.207222222
0.213631157
0.172685185

Operating Schedule
 
 
 

Program Name
CL&P O&M Program

Project Number
CE-04-M-004

Building Type
Manufacturing 

Square Feet
380,000

Project Completion Date
12/14/2004

CL&P Annual Energy Savings (kWh)
91,657.00

CL&P Lifetime Energy Savings  (kWh)
1,131,075.00

Total Incentives
$19,779

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
7/18/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1
2

Measure Description
Tag and repair compressed air leaks & Reduce Air Pressure by 10 psig at Compressor
Add 1,550 Gallons of Air Storage to Existing 1,000 Gallons

Measure Life (years)
10 (or 5)
15

Total Number of Units
147
1

CL&P-reported kWh Savings
48,756.00
42,901.00

Assumptions 
in CL&P-reported Savings


(1) Leakage repaired = 112.9 CFM 
(2) Operation hours = 8760 
(3) Energy eff. =0.18kW/cfm 
(4) Existing pressure = 115psig; 
     Proposed pressure = 105psig.
(5) Base line annual energy = 385,080kWh


1) Energy savings is 7% 
2) Base line annual energy = 385,080kWh

Calculation Methodology for CL&P-reported Savings
1) Savings due to repair leakage:
     112.9 cfm x 0.18 kW/cfm x 8760 hrs = 178,021 kWh
      Demand savings:  112.9 cfm x 0.18 kW/cfm = 20.32kW

2) Savings due to reduce pressure from 115psig to105psig: 
    385080kWh x 5% = 19,254kWh.

Total = (1) + (2) = 197,275 kWh 
Energy savings:

     7% x 385,080kWh = 26,955 kWh
    

Inspection Action Items

1) Were all leaks repaired? If not, where were repaired? Show repair list, or take sample to check if they were repaired and % of repair.  
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) How many shifts? What is the schedule in each shift?  
5) What are the actual compressor operation hours?   
6) What is CFM load profile in each shift? What is average load in weekday and weekends? 
7) Verify CAC chart for each compressor power consumption?
8) Verify current and baseline discharge pressure. 
9) Collect compressor nameplate and data sheet.
10) Verify annual energy consumption 385,080kWh. 
11) What are the two compressors control method and cooperation sequencing.    
12) How is the VFD for one compressor controlled?                                                 
(1) Verify that the new tank has been installed and sized at 1550 gal? 
(2) Check actual CFM load profile? How about baseline?
(3) Verify how does the tank size impact the compressors operation?     

Inspection Findings



  
1) Site observations:
    - One compressor was operating. The discharge air pressure was 102psig.
    - The tank pressure was between 95psig and 100psig.
    - Compressor cycling:  15 seconds unloaded; 25 seconds loaded.
2) According to the facility representative:
    - The leakage was identified and repaired by the company of Browns Compressor Repair using ultrasound detectors. 
    - All the leakage was checked after the repair using ultrasound detectors.
    - Before the program (two measures): occasionally two compressors running.
     After the program (two measures): only one compressor needed.
  
    - He could not remember the compressor discharge air pressure set point before the program. 
  
 

Measure 
Measure 
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Repair Compressed Air Leaks
       8,760 
    7,000 
    48,756 
145,873
10
10
    487,560 
   1,458,734 
8.10
0.00

2
Re-gear compressors
       8,760 
    7,000 
42,901
16,909
15
15
643,515
253,637
7.20
3.33

Project level
 
 
 
    91,657 
      162,783 
 
 
 1,131,075 
   1,712,371 
15.30 
3.33 

Nexant Calculations:









EEM  1:
Annual full production operation hours:
4112
hrs







Annual partial production hours
2888
hrs






partial production amount
0.333







Compressor power consumption
0.18
kW/cfm







Compressed air repair

112.9
cfm







kWh savings = 112.9cfm x 0.18kw/cfm x (4112 + 2888)hrs = 145,873 kWh
















 EEM 2:
Compressor Bhp










Discharge pressure before the program
115
psig






Discharge pressure after the program
105
psig






Current cycling period
15
seconds loaded







25
seconds unloaded






Compressor loaded power
82.51
kW







Compressor unloaded power
14.32
kW







hourly power consumption  = 82.51 x (15/(15+25)) + 14.32 x (12/(15 +25)) = 39.89 kW




Power consumption before the measure implementation 
43.23
kW





kWh savings = (43.23 – 39.89)kW x 4112hrs + (43.23 – 39.89)kW x 2888hrs x 0.33 = 16,909kWh




kW savings = (43.23 – 39.89) = 3.33 kW



Nexant Calculations Summary: Nexant has different kWh energy savings than reported savings because 

(1) The project reported different energy than its calculation results (calculations was 197,275 kWh and 26,995 kWh; reported savings was 48,756 kWh and 42,901 kWh)

(2) Nexant uses lower annual operating hours   
(3) Nexant calculates power savings by on-site observation of compressor cycling (on/off) instead of estimating by percentage of power consumption as in the project document.   
Program Name
CL&P O&M Program

Project Number
WE-02-M-004

Facility Business 
Metal Manufacturing

Building Square Feet
                                                                                                      95,000 

Project Completion Date
11/25/2002

CL&P Annual Energy Savings (kWh)
85,010.00

CL&P Lifetime Energy Savings  (kWh)
425,050.00

Total Incentives
$1,338

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
6/9/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database

Measure #
1
2

Measure Description
Repair compressed air leaks
Upgrade the compressed air system

Measure Life (years)
5
10

Total Number of Units
11
1

CL&P-reported annual kWh Savings
85,010.00
15,813.00

Assumptions 
in CL&P-reported Savings
(1) leakage = 49.8 CFM
(2) Annual operation hours:    hours
1) Reduce entire plant pressure from 91psig to 85 psig. 

Calculation Methodology for CL&P-reported Savings
N/A
N/A

Inspection Action Items
1) Were all 11 leaks (49.8CFM) repaired? Show repair list, or take sample to check if they were repaired and % of repair. 
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) What is actual CFM load demand profile in the typical daily production? 
5) Verify actual compressors hours?
6) Collect complete compressors nameplates
7) Collect all compressors operation data sheet including % power vs. % CFM? 
8) What is actual compressor operation pressure?
9) Collect all related compressors control methods.
10) If there is more than one compressor, verify their sequencing schedules. 
This measure was not implemented in the report 
1) Verify if this measure has been implemented?
2) Airflow demand profile of entire plant?
3) Check if pressure is reduced from 91 psig to 85 psig?
4) Ask how this measure impacts the operation pressure?

Inspection Findings 
1. The facility moved from the old site to the current address between sep 2003 and Nov 2003, which is after the completion of this project.
2. After the relocation, the manufacturing layout and system was copied to the current facility. 
3. Walk through all 11 leaks, it was found all leaks are either replaced by new connection or new valves.  Since only partial production during the visit, some machines are off.  Check running machines, no leakage is found.   
4. Two compressors are working for the production. The big one operates during Monday to Thursday; the small one runs only on Friday. 
5. According to the operator, the big compressor has power 43-48kW during Monday to Thursday; On site test (Friday) showed 35-38kW.
1. This measure was implemented through project. 
2. A loop was added at the end of the piping line, which allowed reducing tank pressure from 90psig to 85psig. 

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime (yrs)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Repair Compressed Air Leaks
 N/A 
        4,472 
           85,010 
       42,314 
5
5
    425,050 
      211,570 
N/A
7.57

2
Upgrade the compressed air system
 N/A 
        4,472 
           15,813 
       10,187 
10
10
    158,130 
      101,866 
N/A
2.29

Project level
 
 
 
         100,823 
       52,501 
 
 
    583,180 
      313,437 
 
9.86 














Nexant Calculations:











EEM 1#:
100% production hours 
4056
hrs









30% production hours
416
hrs










Total leakage hours
4472
hrs










Assume efficiency
0.19
kW/cfm










Leakage repaired 
49.8
cfm






















EEM 2#:
Big compressor power 
48
kW








Small compressor 
44.76 kW
(for 30% production)







Pressure change from 90psig to 85psig











kWh savings = 0.5% x (90-85) x ( 48kW x 4056 + 416 x 44.76) = 10,187 kWh






 
Measure 1 and 2
 

 
Existing Equipment 
 

 
Compressor 1
Compressor 2 

Quantity
1
1

Manufacturer 
Sullair
Quincy

Type
Rotary Screw
Screw

Cooling type
air
air

Model
TS20V-200H/A/SUL
QSI-350-ACA3

Ser.
003-126112
204-155-0-9256

HP/BHP
200
75

CFM rating
 
 

Pressure (PSIG)
102-110psi
102

Fan motor HP (if air cooled)
 
 

Control type
VFD
Load/No load

Motor Manufacture
 
 

Motor model
 
 

Motor Eff.
 
 

Dryer Manufacturer/model
Motivair/ICE 100
Motivair/DE 111

Dryer HP
5.5 kW
4.4 kW

Operating Schedule
 
 

Program Name
CL&P O&M Program

Project Number
WE-02-M-011/01

Facility Type 
Manufacturing

Facility Square Feet
                                                                                                    185,000 

Project Completion Date
12/1/2003

CL&P Annual Energy Savings (kWh)
65,157

CL&P Lifetime Energy Savings  (kWh)
513,545

Total Incentives
$976

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
5/31/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on this project documents Nexant received from CL&P 

Measure #
1
2
3

Measure Description
Compressor Sequencing
Repair compressed air leaks
Install a compressed air storage tank

Measure Life (years)
15
5
 

Total Number of Units
 
24
 

CL&P-reported annual kWh Savings
18,776.00
46,381.00
102,600.00

Assumptions 
in CL&P-reported Savings
1) Sequence is:  
    Curtis 40 HP compressor first; Joy 30HP compressor second;
    Ingersoll Rand 25 HP compressor as the third
(1) Leakage:
Total leakage = 66.7CFM

(2) Total Hours =4100

(3) Compressor efficiency = 0.188 kW/cfm
1) The tank is 1060 gallons.

Calculation Methodology for CL&P-reported Savings
N/A
N/A
N/A

Inspection Action Items
1) Check if 3 compressors are operating in sequence?
2) How 3 compressors are sequenced?
3) Verify that proposed sequence is functioning.
4) What is actual production CFM load requirement in different shifts? 
5) Verify actual plant operation hours (4100)?
6) Collect complete compressors nameplates and operation data sheet including power consumption at different CFM? 
1) Were all (66.7CFM) repaired? Show repair list, or take sample to check if they were repaired and % of repair. 
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) What is actual CFM load profile in the typical daily production? 
5) Verify actual hours?
6) Check that the Trim Unit is actually off in the production? 
7) Collect complete compressors operation data sheet including power consumption at different CFM? 
8) What is actual compressor operation pressure?
1) Ask if this measure has been implemented? How?
2) Ask how this measure impact compressors operation?
3) Collect system pressure in the baseline and EEM?   

Inspection Findings



  
1) The old Curtis compressor has been replaced by a new Ingersoll-Rand compressor 3 month ago.
2) Currently, only the two old compressors operate in sequencing for a line. The new compressor runs independently with VFD control for a separate line. 
3) Current plan operation hours 24/7.
4) Site observations: 
    - Among the two old compressors, the old Ingersoll-Rand compressor was operating; 100-70psig
   - The new Ingersoll-Rand compressor 100psig; 42% capacity 
5) According to the staff, mostly the Ingersoll-Rand compressor operates; and occasionally the Joy operates.  
1) 30% of the machines where there were leakage has been removed, which account for 37% of total leakage.
2) No leakage was found by sample check. 
1) Not with this project

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Compressor Sequencing
        4,100 
          8,760 
     18,776 
      34,717 
15
15
    281,640 
        520,755 
2.70
0.00

2
Repair Compressed Air Leaks
        4,100 
          8,760 
     46,381 
      52,644 
5
5
    231,905 
        263,220 
6.68
7.56

3
Add a storage tank
 
 
   102,600 
 
 
 
 
 
 
 

Project level

 
 
 
     65,157 
      87,361 
 
 
    513,545 
        783,974 
9.38
7.56














Nexant Calculations:











EEM1#:
30hp Joy and 25hp Ingersoll Rand are sequencing







Assume 25% power at no load condition







kWh savings = 0.25 x 25hp x 0.7464 x 0.85 x 8760 = 34,717 kWh


















EEM2#:
Assume 37% leaked machines are removed.









Total leakage repaired in the beginning of this program   66.7cfm








compressor eff. = 0.18 kW/cfm









3600Hrs in 50% production; 5160Hrs in the 100% production 









kWh savings =66.7cfm x (1-0.37) x 0.18kW/cfm x 5160hrs + 66.7cfm x (1-0.37) x 0.18kW/cfm x 3600hrs x 50% = 52,644 kWh















EEM3#:
Not included in this project










Nexant Calculations Summary:  project kWh savings increased from 65,157 kWh to 87,361 kWh because  

(1) Nexant uses higher annual operating hours based on the site interview with the facility representative 

(2) Nexant learned that 37% leaked machines had been removed from the site.  

Related Equipment Information 

 

Measure 1 and 2

 

 

 

Existing Equipment

 

 

Compressor 1

Compressor 2 (Trim unit)

Compressor 3

Quantity

1

1

1

Manufacturer 

Curtis

Joy (Twist Air)

Ingersoll Rand

Type

 

 

 

Cooling type

 

air

air

Model

 

TA-030BA121TH

U25HE-SP

HP

40

30

25

CFM rating

 

 

100

Pressure (PSIG)/actual pre. 

 

 

125/100-70

Fan motor HP (if air cooled)

 

 

 

Control type (Current)

N/A

 load/No load

 load/No load

Control type (previous)

load/No load

 load/No load

 load/No load

Motor Manufacturer

 

 

 

Motor Eff.

 

 

93.00%

Energy rate (kW/cfm)

 

 

 

Operating Schedule

 

 

 


 

 

 

 

New Compressor 

Quantity

1

Manufacturer 

Ingersoll-Rand (Nirvana)

Type

Screw

Cooling type

Air Cooled

Model

N50A/C

Compressor HP

50

CFM rating

 

Pressure (PSIG)/actual pre. 

145/100

Fan motor HP (if air cooled)

3.2

Control type (Current)

N/A

Control type (previous)

VFD

Motor Manufacturer

 

Motor Eff.

 

Dryer Model

ZEKS/300HSGA400

Dryer HP

2

Energy rate (kW/cfm)

 



Program Name
CL&P O&M Program

Project Number
EA-00-M-020

Building Type
Office

Building Square Feet
                                                                                75,000 

Project Completion Date
3/18/2002

CL&P Annual Energy Savings (kWh)
49,061.00

CL&P Lifetime Energy Savings  (kWh)
490,610.00

Total Incentives
$7,632

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
7/13/2006

Inspected By:
Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1
2
3

Measure Description
Efficient lighting fixture replacement on the 3rd floor main lobby 
Add occupancy sensors
Air Balancing of the 3rd floor VAV

Measure Life (years)
15
10
10 or 15?

Total Number of Units
14
126
 

CL&P-reported annual kWh Savings
959.7
4631
49,061.00

Assumptions 
in CL&P-reported Savings 
1) 14 old fixtures =1.07 kW.
2) 14 New lighting =0.79 kW.
3) Hours =  ;
1) 126 fixtures =    kW.
2) Hours =    ;
1) Total hours = 1750;
2) IGV operation replace CAV operation.
3) Supply and return fan power is 30 HP and 10 HP respectively.
4) There is electricity reheat on the 3rd floor box.
5) Bin data is used.  

Calculation Methodology for CL&P-reported Savings
Demand savings = 1.07 - 0.79 = 0.27kW 

kWh savings = 0.27 x 3554 = 959.7 kWh 
 
Fan power savings = CAV supply and return fan power - supply and return fan power with Inlet guide vane installation

Total savings = Fan power savings + Electricity reheat savings. 

Inspection Action Items
1) Verify if this measure has been implemented or not?
2) Check the original and new lighting fixture power.
3) Check annual lighting hours?

                                                           
1) Verify if this measure has been implemented or not? How many have been installed? 
2) What are total hours of occupancy?
3) Check lighting fixture types.  

                                                           
1) Verify exactly what action is taken for this implementation?
2) What were the problems before for this floor?
3) What type of building shape?
4) What is minimum air flow if VAV boxes were installed? (10% - 15% in the report) 
5) Verify AHUs operating hours.
6) Check the AHU airflow capacity.


                                                           

Inspection Findings



  
1) According to the facility representative, this measure is being implemented.
2) On site observations:
    there 14x2 T12 lighting fixtures in the lobby of 3rd floor.  
1) According to the facility representative, this measure was not implemented.  
1) This measure has been implemented. 

Measure #
4
5
6

Measure Description
Retrofit inlet guide vanes with VFDs
Fix economizer damper for 3rd floor AHU 
Shut down hot water pump when unoccupied

Measure Life (years)
15
15
10

Total Number of Units
2
1
1

CL&P-reported annual kWh Savings
83,091.00
10,925.00
1,259.00

Assumptions 
in CL&P-reported Savings 
1) Total hours = 3500;
2) Supply and return fan power is 30 HP and 10 HP respectively.
1) HVAC end use = 72833 kWh;
2) Savings =15%
1) Hot Water pump = 0.288 kW;
2) Hours =4380 hrs.

Calculation Methodology for CL&P-reported Savings
 
Savings =15% x 72833 kWh = 10925 kWh
Savings = 0.288 x 4380 hrs = 1261 kWh

Inspection Action Items
1) Verify if VFD have been installed and are operating?
2) Check static pressure set points? 
3) Check occupancy hours of the area served by AHUs?
1) Check if the economizer damper has been fixed and is working as desired?
2) Ask if economizer is always used in the winter?
3) Ask how economizer damper performed before the implementation? 
4) Collect this AHU fan power and airflow capacity. 
5) What are the operation hours of this AHU?  
1) Check if the hot water pump is controlled off when it is unoccupied?
2) Collect this pump nameplate.
3) Ask if the water system enable hours per year.  What the water system is for? 

Inspection Findings



  
1) According to the facility representative, this measure was not implemented.  
 1) This measure has been implemented.
1) According to the facility representative, this measure was not implemented.    

Measure 
Measure 
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Efficient lighting fixture 
replacement on the 3rd floor main lobby 
 
 
960
 
15
15
14,396
 
 
 

2
Add occupancy sensors
 
 
4,631
 
10
10
46,310
 
 
 

3
Air Balancing of the 3rd floor VAV
 
3,484
49,061
29,804
10
10
490,610
298,043
 
0

4
Retrofit inlet guide vane with VFD
 
 
83,091
 
15
15
1,246,365
 
 
 

5
Fix economizer damper for 3rd floor AHU 
 
3,484
10,925
10,125
15
15
163,875
151,875
 
0

6
Shut down hot water pump when unoccupied
 
 
1,259
 
10
10
12,590
0
 
 

Project level
 
 
 
149,927
39,929
 
 
1,974,146
449,918
 
0.00

1,2,4,6
Measures that was not implemented in the reported savings and database




















Nexant Calculations:











EEM 3:  
AHU annual operating hours


3484
hrs








Assumed unoccupied summer hours

791
hrs








Assume 200 x 125 ft2/floor, 15feet high/floor











RTU efficiency in the summer  


1.2
kW/ton








cooling savings due to the night set back (estimated by envelope heat transfer for different room temperature) 


8.125
Tons 








kWh Savings by fixing night time set back  = 1.2 kW/ton x 8.125 ton x 791 hrs = 7712.25 kWh















Supply fan


30
hp








Return fan


10
hp








Assume average VAV energy consumption percentage
50%









cooling operating hours


1742
hrs








kWh savings due to fixing VAV system = (30+10)hp x 0.746 kw/hp x  0.85 x (1-50%) x 1742 hrs  = 22092 kWh


Total kWh savings = 22,092 + 7712 = 29,804 kWh
























EEM 5:  
winter hours


1000
hrs








Assumed airflow rate for the third floor AHU in the winter 
12500
cfm








cooling load with failed economizer

16.875
ton








assumed RTU efficiency in cold weather 

0.6
kW/ton








the winter energy consumption by failed economizer in the occupied mode  = 16.875ton x 0.6kw/ton x 1000hrs = 10,125 kWh



Related Equipment Information: 

 
Measure 1

 
Existing Equipment

 
3rd floor AHU

Quantity
1

Manufacturer
Trane

System Type
Single Duct VAV with Ele. Reheat

Model/Ser.
SFHCC754LH66C99D3A01BENRTY8/J89A 74403

Fan HP
SF: 30 hp;  EF: 10 hp

Tons
75

CFM 
 

Motor Eff.
 

Control type
 

Min. box setting (%)
30615(by design); 20576 (actual)

Operating Schedule
6:00 - 18:00 M-F; 6:00 - 13:00 Sat

Program Name
CL&P O&M Program

Project Number
EA-02-M-007

Facility Business
Manufacturing 

Building Square Feet
 >200,000 

Project Completion Date
6/20/2003

CL&P Annual Energy Savings (kWh)
                                                                             45,406 

CL&P Lifetime Energy Savings  (kWh)
                                                                             90,812 

Total Incentives
$3,116

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
8/10/2006

Inspected By:
Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Clean condenser unit coils

Measure Life (years)
2

Total Number of Units
52

CL&P-reported Annual kWh Savings
45,406.00

Assumptions 
in CL&P-reported Savings
 

Calculation Methodology for CL&P-reported Savings
 

Inspection Action Items

1) Check the coils are clean.
2) Ask how often the coils are cleaned.
3) Ask how the clean impact power consumption?
4) Collect compressors or other equipment power which are related with the coil clean? 
5) Check how many coils and their sizes?
6) Check what these coils are used for? 

Inspection Findings  
1. The coils could not be identified since the current facility manager was joined this facility after this program.
2. Nexant assumes the same savings as reported since there is no enough information to be used for evaluation.   

Measure 
Measure 
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Repair Compressed Air Leaks
 
 
       45,406 
      45,406 
2
2
         90,812 
         90,812 
31.10
0.00

Project level
 
 
 
       45,406 
      45,406 
 
 
         90,812 
         90,812 
 
0.00

Related Equipment Information 

 
Measure 1
 
 

 
Existing Equipment 
 
 

 
Compressor 1 (Main Compressor)
Compressor 2 (Backup)
Compressor 3

Quantity
1
1
1

Manufacturer 
Le ROI Dresser
Ingersoll Rand
Kaeser

Type
Rotary Screw
Rotary Screw
Rotary Screw

Cooling type
Air cooled
Air cooled
Air cooled

Model/Ser.
WE75 SS II
SSR-EP50SE/G3867U95233
BS61/510272

HP
75
50
50

CFM rating
 
194 scfm
240scfm

Pressure (PSIG)
109psig monitored
125 psig
110 psig (102-112psig)

Fan motor HP (if air cooled)
3
3
3

Control type
Load/no load
 
 

Motor Eff.
92.3%
 
 

Dryer Model
Le ROI / LR 300
 
 

Dryer power (hp)
1.5
1.0
1.5

Dryer airflow rate
300 scfm@100 psig & 100F (Refrigerant R-12)
 
R-12

Energy rate (kW/cfm)
0.207222222
0.213631157
0.172685185

Operating Schedule
 
 
 

Program Name
CL&P O&M Program

Project Number
EA-03-M-001

Facility Type 
Manufacturing 

Building Square Feet
                                                                                                    151,553 

Project Completion Date
4/14/2003

CL&P Annual Energy Savings (kWh)
42,661.00

CL&P Lifetime Energy Savings  (kWh)
639,915.00

Total Incentives
$4,456

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
5/25/2006

Inspected By:
Dakers, Yujie

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Design, furnish and install drain all traps 

Measure Life (years)
15

Total Number of Units
12

CL&P-reported kWh Savings
42,661.00

Assumptions 
in CL&P-reported Savings
N/A

Calculation Methodology for CL&P-reported Savings

 N/A

Inspection Action Items
1) What was the old drain diameter?
2) Check if old timer drains had timing ___ seconds on and ___ minutes off?
3) Inspect each drain to verify its existence.
4) What should be actual coefficient of flow?
5) Collect all related compressors nameplates 
6) Collect all related compressors control methods and sequencing if more than one compressor provide air to the plant.
7) Collect all related compressors operation data (% kW vs. % cfm).
8) Actual compressor CFM load profile?  

Inspection Findings  
(1) A new compressor was added in 11/2002; It was operating 64% capacity and 110psi based on the site observations.
(2) 11 drains were found on site

 
 
Annual Electricity Savings
 
 

Measure No.
Measure Description
Annual Hours 
Annual Electricity Savings (kWh)
Lifetime (yrs)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
No-Loss Drains 
 N/A 
       8,760 
            42,661 
           6,721 
15
            15 
       131,400 
     100,817 
N/A
0.00

Project level
 
 
       8,760 
 
           6,721 
 
 
 
     100,817 
N/A
0.00














Nexant Calculations:











Assumption: 
Old drain 5 minutes per day











Drain size 
1/2"










System pressure 
90psig










Standard orifice leakage rate at 90psig and ½”  = 279cfm









Flow coefficient = 0.4 









Compressor operating efficiency = 0.18 kW/cfm









kWh savings = (279cfm x11)x 300sec./(60*24*60)sec. x 0.4 x 0.18 x 8760 = 6,721kWh






Related Equipment Information:
 
Measure 1
 

 
New Equipment 
 

 
Compressor 1
 

Quantity
 
 

Manufacturer 
Ingersoll-Rand
 

Type
Screw
 

Cooling type
air cooled
 

Model
IRN100H-CC
 

BHP/kW
100hp compressor/5hp fan
 

CFM rating
138-413
 

Pressure (PSIG) / actual
145/110
 

Control type
VFD
 

Mechanical Eff.
 
 

Energy rate (kW/cfm)
 
 

Operating Schedule
 
 

New Equipment
 
 
 
 

Drain Traps
Installed? Yes/No
Pressure
Size
Model

1
Yes
90
1/2"
 

2
Yes
90
1/2"
 

3
Yes
90
1/2"
 

4
Yes
90
1/2"
 

5
Yes
90
1/2"
 

6
Yes
90
1/2"
 

7
Yes
90
1/2"
 

8
Yes
90
1/2"
 

9
Yes
90
1/2"
 

10
Yes
90
1/2"
 

11
Yes
90
1/2"
Drain All/1700

12
No
 
 
 

Program Name
CL&P O&M Program

Project Number
WE-02-M-009

Facility Type
OEM Manufacturing 

Building Square Feet
 

Project Completion Date
9/17/2002

CL&P Annual Energy Savings (kWh)
21,559.00

CL&P Lifetime Energy Savings  (kWh)
323,385.00

Total Incentives
2,931.00

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
6/13/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Add a small compressor w/Air Dryer & Filter Set

Measure Life (years)
15

Total Number of Units
1

CL&P-reported kWh Savings
21,559.00

Assumptions 
in CL&P-reported Savings
N/A

Calculation Methodology for CL&P-reported Savings
N/A

Inspection Action Items
1) Check the 5 hp compressor set has been installed and are operating as intended. 
2) Collect data sheet for the small new 5hp compressor including power efficiency vs. % cfm.
3) Collect data sheet for the existing big 30hp compressor including efficiency and control method.
4) Collect airflow demand on the weekends for the wire machine.
5) What is the new machine operation hour on the weekends?  
6) Collect real power for the new and existing compressors. 
7) Complete nameplates for both the new and existing compressors.
8) Collect control methods of the two compressors.
9) How does this measure benefit savings? 
                                                           

Inspection Findings  
1. The small compressor has been installed to provide compressed air for a special machine (wiring machine) after  

11:00pm Monday to Friday. The wiring machine is served by the main compressor during the daytime operation.      

According to the operator, the wiring machine needs 2.0 cfm. 
2. Site observations of the new small compressor: 
    Off; total operating hours are 280hours since its installation. 
3. Site observations of the main compressor: 
    ON; VFD: 42Hz (33% power) ~ 54Hz; total 26,150 hours and 10,853MWh
    Compressor: 33% load to 54% load;
4. Maintenance log of the main compressor: 12,356 hours between 6/11/2003 to 5/31/2006

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Add a small compressor w/Air Dryer & Filter Set
 
      2,080 
        21,559 
       12,139 
15
15
     323,385 
      182,079 
0.00
0.00

Project level
 
 
 
        21,559 
       12,139 
 
 
     323,385 
      182,079 
0.00
0.00














Nexant Calculations:











EEM 1#
Small compressor:
Annual full load hours = 74 hrs









full load power
3.73
kW








Small compressor kWh
= 74 hrs x 3.73 kW = 276 kWh 






















Main compressor:
Annual production hours between 11:00pm and 7:00am = 2080 hrs





Full load power  = 29.84 kW









Minimum power percentage  20%






Main compressor kWh = 2080 hrs x 29.84 kW x 20% = 12,397 kWh

                                    Annual kWh savings = Main compressor kWh - Small Compressor kWh = 12,139 kWh
Related Equipment Information
 
Measure 1
 
 

 
Existing Equipment
New Equipment
 

 
Compressor 1
Compressor 2
Dryer

Quantity
1
1
1

Manufacturer 
Garden Denver
Quincy
Motivair

Type
Rotary screw
reciprocating 
 

Cooling type
Air cooled
Air cooled
 

Model
VS 170 (304EGC753)
150925-133 (325)
DE 107

HP
40
5
 

CFM rating
170
 
 

Pressure (PSIG)
100
110
 

Control type
VFD
cycle on/off
cycle

Mechanical Eff.
 
82.50%
 

Energy rate (kW/cfm)
 
 
 

Operating Schedule
 
 
 

Program Name
CL&P O&M Program

Project Number
WE-02-M-016

Facility Business
Grocery Store

Building Square Feet
                                                                                            95,000 

Project Completion Date
5/7/2003

CL&P Annual Energy Savings (kWh)
10,500.00

CL&P Lifetime Energy Savings  (kWh)
241,500.00

Total Incentives
$4,480

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
9/6/2006

Inspected By:
Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
 
1

Measure Description
Meat Room Evaporator Unit
Add high speed door 28 degree room 

Measure Life (years)
 
23

Total Number of Units
 
1

CL&P-reported kWh Savings
 
10,500.00

Assumptions 
in CL&P-reported Savings
 
 

Calculation Methodology for CL&P-reported Savings
 


Inspection Action Items
1) Check if this measure has been implemented?
2) Check that the high speed door has been installed and operate as intended?
3) Collect operation data for the 4 new units and old units including efficiency data.
1) Check that new equipment has been installed and are operating as intended?
2) Ask how this measure impact kW consumption.
3) Collect the nameplates for the new and old units, especially power capacity and efficiency data.

Inspection Findings  
1) This measure belong to the project WE02M003
1) This measure has been implemented. 
2) According to Paul:
    - The old door was rubber door; the new door is half-plastic and half rubber.
    - The new door opens faster.
    - The new door seal tightly. 
3) On-site observations:  
    - The door size was estimated to be 10' x 9'  

WE-02-M-016 Savings Summary











Measure 
Measure 
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

 
 
 
 
Savings 
(kWh)
Savings 
(kWh)
Lifetime 
(yrs)
 
Savings
 (kWh)
Savings 
(kWh)
Savings 
(kW)
Savings
 (kW)

1
Add high speed door 28 degree room 
 
             8,760 
            10,500 
                7,450 
23
23
           241,500 
          171,359 
1.52
0.41

Project level
 
 
 
            10,500 
                7,450 
 
 
           241,500 
          171,359 
 
0.41 














Nexant calculations
























EEM1#
The door size 
10 x 9 
FEET 























Assumptions:












the old door left open for 5 minutes longer than the new door and 10 times a day





average air velocity 
1
ft/sec










air density
0.075
lb/ft3










room air temperature 
70
F










average cooler temperature 
28
F










assumed new unit cooling efficiency (air cooled) = 1.2 kW/ton







Nexant Calculations Summary:  Nexant uses site inspection results to calculate savings combined with assumption.  

Calculation methodology: 

General heat loss due to infiltration = air density x leakage flow rate x (inner space temperature – outer temperature) 

kWh savings = Chiller kW/ton x heat loss (tons) x annual operating hours

kW savings = Chiller kW/ton x heat loss (tons)

WE-02-M-016 Related Equipment 










The new refrigeration system that serve the measures




total tonnage (ton)

265

tons

compressors with 15F suction temperature (F)
60
75
hps

compressors with -22F suction temperature (F)
20
25
hps

compressors with -35F suction temperature (F)
7.5

hps

refrigerant 
R-22




Program Name
CL&P O&M Program

Project Number
WE-01-M-034

Building Type
Grocery Store

Building Square Feet
 

Project Completion Date
11/23/2001

CL&P Annual Energy Savings (kWh)
                                                                                    164,664 

CL&P Lifetime Energy Savings  (kWh)
                                                                                 2,469,960 

Total Incentives
$37,169

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
6/26/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Parasense monitoring system

Measure Life (years)
15

Total Number of Units
1

CL&P-reported Annual kWh Savings
164,664.00

Assumptions 
in CL&P-reported Savings
(1) Annual savings with the monitoring system installation is estimated to be 5% of annual kWh consumption. 

Calculation Methodology for CL&P-reported Savings
Annual electricity consumption in billing history with total of 3,293,280 kWh

 Annual savings = 3,293,280 x 5% = 164,664 kWh

Inspection Action Items
1) Ask energy savings methodology after installation of energy monitoring system.  Show an example. 
2) Ask is there any facility expansion, cutbacks after the completion of this project? What capacity if there are; and if they are all under monitoring system? 
3) Collect Whole store annual utility bill for 2004 or other year after EEM.                                                                   

Inspection Findings  
1) There are two Parasense monitoring panels, one with 15 electric panels monitored and another one with 4 electric panels monitored.  
2) The two monitoring panels record major power consumption of this facility including 2 refrigeration rack system, RTUs, Lighting panels, and exhaust system and so on. 
3) The kW power is recorded every 30 minutes and can be shown in graphic.  
Technicians check the kW history and identify problems periodically.  Then fix the problems if there are.   
4) According to the store technician
- he came to this store every two weeks to check the system 
- The problem frequency is from once every 6 month (low side) to once every 2 months (high side) 
- The biggest problem in this store since this program: 5 condensing fans (1/2 hp each) were locked on when they supposed to be off sue to relay failure. 
- The small problems are like lighting: for example, lights 20-100 amps with 277 volts power were found on at night when they supposed to be off.   
5) Site observations: 
- Two compressors were on for each rack refrigeration system. 

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
 Parasense monitoring system
 
 
      164,664 
      31,880 
15
15
  2,469,960 
      478,196 
0.00
0.00

Project level
 
 
 
      164,664 
      31,880 
 
 
  2,469,960 
      478,196 
0.00
0.00














Nexant Calculations:











EEM 1#:
Nexant assumed the most worse case with










1. highest problem happening frequency 










2. biggest power consumption for each case










3. all problems happened at the same time























technician check the monitoring system every 2 weeks = 14 days







Problem frequency (most conservative estimation) 6 times a year








problem 1#: 
5 condensing fans were locked on in the winter 
1.8625
kW






Problem 2#: 
Lights were locked on 20-100 Amps and 277 volts 






Power factor 


0.95








Power = 45.57758 kW    










Store close hours 11:00 pm to 7:00am  =
8 hours at night







Annual kWh savings = (1.86 + 45.6) kW x 8 x  14 x 6 = 31,880 kWh







Nexant Calculation Summary:  

Project kWh savings reduced from 164,664 kWh to 31,880 kWh because Nexant calculates savings based on the site interview with the store technician to identify all the problems happened since the installation of the monitoring system.  The project document estimated the savings by 5 % of annual store electricity consumption.  

Program Name
CL&P O&M Program

Project Number
CE-01-M-018

Building Type
Grocery store 

Building Square Feet
 

Project Completion Date
12/20/2001

CL&P Annual Energy Savings (kWh)
                                                                                    151,814 

CL&P Lifetime Energy Savings  (kWh)
                                                                                 2,277,210 

Total Incentives
$27,178

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
7/6/2006

Inspected By:
Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Install energy monitoring system

Measure Life (years)
15

Total Number of Units
1

CL&P-reported Annual kWh Savings
151,814.00


Assumptions 
in CL&P-reported Savings

(1) Annual savings with the monitoring system installation is estimated to be 5% of annual kWh consumption.  (Northeast Utility performed an audit showed 8% savings were actually realized)

Calculation Methodology for CL&P-reported Savings
Annual electricity consumption in billing history with total of 3036288 kWh
1) Meter 1:  1598208 kWh
2) Meter 2:  1438080 kWh

Inspection Action Items

1) Ask energy savings methodology after installation of energy monitoring system.  Show an example. 
2) Ask is there any facility expansion, cutbacks after the completion of this project? What capacity if there are; and if they are all under monitoring system? 
3) Collect Whole store annual utility bill for 2004 or other year after EEM.                                                           

Inspection Findings  
1) There are two Parasense monitoring panels, one with 15 electric panels monitored and another one with 4 electric panels monitored.  
2) The two monitoring panels record major power consumption of this facility including 2 refrigeration rack system, RTUs, Lighting panels, and exhaust system and so on. 
3) The kW power is recorded every 30 minutes and can be shown in graphic.  
Technicians check the kW history and identify problems periodically.  Then fix the problems if there are.   
4) According to the technician
    - there were no problems in this store since the installation of this monitoring system as far as he knew.
    -  There is no facility expansion, cutbacks after the completion of this project
    - this store is to be downsized in the future.
    -  Most of the stores will have a lighting retrofit.

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
 Install energy monitoring system
 
 
        151,814 
0.00
15
15
   2,277,216 
0.00
0.00
0.00

Project level
 
 
 
        151,814 
0.00
 
 
   2,277,216 
0.00
0.00
0.00

Nexant Calculation Summary:  

Project kWh savings reduced from 151,814kWh to 0 kWh because Nexant calculate savings based on the site interview with the store technician that there was no any problems since the installation of this monitoring system.  The project document estimates the savings by 5 % of annual store electricity consumption.  

Program Name
CL&P O&M Program

Project Number
WE-01-M-032

Building Type
Grocery Store

Building Square Feet
 

Project Completion Date
11/23/2001

CL&P Annual Energy Savings (kWh)
                                                                                    110,430 

CL&P Lifetime Energy Savings  (kWh)
                                                                                 1,656,450 

Total Incentives
$28,970

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
7/11/2006

Inspected By:
Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Install energy monitoring system

Measure Life (years)
15

Total Number of Units
1

CL&P-reported Annual kWh Savings
110,430.00




Assumptions 
in CL&P-reported Savings




(1) Annual savings with the monitoring system installation is estimated to be 5% of annual kWh consumption.

Calculation Methodology for CL&P-reported Savings

Annual electricity consumption in billing history with total of 2,208,600 kWh

 Annual savings = 2,208,600 x 5% = 110,430 kWh

Inspection Action Items

1) Ask energy savings methodology after installation of energy monitoring system.  Show an example. 
2) Ask is there any facility expansion, cutbacks after the completion of this project? What capacity if there are; and if they are all under monitoring system? 
3) Collect Whole store annual utility bill for 2004 or other year after EEM.  
4) Verify the measures:
    -  (3) Smart - E monitors Model 7000
    -  (1) Orakle Data Switch/Weather station       
                                                           

Inspection Findings



  
1) There are two Parasense monitoring panels, each with 15 electric panels monitored.  
2) The two monitoring panel’s record major power consumption of this facility including refrigeration rack system, RTUs, Lighting panels, and exhaust system and so on. 
3) The kW power is recorded every 30 minutes and can be shown in graphic.  
Technicians check the kW history and identify problems periodically.  Then fix the problems if there are.   
4) According to the store technician
- there is no facility expansion, cutbacks after the completion of this project
- he came to this store every two weeks to check the system.
- There are 1 to 3 issues every year.   
- The biggest issue in this store since this program: lighting panels were on at night when they supposed to be off. The current is no more than 100amps with 277 volts.   
- The small issue: VFD was once by-pass.   
- Each issue was identified in less than 2 -3 weeks. 

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Install energy monitoring system 
 
 
      110,430 
     46,023 
15
15
  1,656,450 
       690,341 
 
0.00

Project leve
 
 
      110,430 
     46,023 
 
 
  1,656,450 
       690,341 
0.00
0.00














Nexant Calculations:











EEM 1#:
Nexant assumed the most worse case with











1. highest problem happening frequency 











2. biggest power consumption for each case











3. all problems happened at the same time
























technician check the monitoring system every 3 weeks = 21 days







Problem frequency (most conservative estimation) 3 times a year








problem 1#: 
VFD was by-passed
26.00
kW








Problem 2#: 
Lights were locked on 100 Amps and 277 volts 









Power factor = 0.95











Power 
26.315
kW









Store closing hours 11:00 pm to 7:00am  = 8 Hrs at night











Annual kWh savings = 26.315 kW x 21days x 8hrs/day  x 3 times+ (26.0 kW x 8 hrs/day+ (0.75) x 26.00 kW x (24 - 8)hrs) x 3times x 21 days= 46,023 kWh

Nexant Calculation Summary:  

Project kWh savings reduced from 110,430 kWh to 46,023 kWh because Nexant calculates savings based on the site interview with the store technician to identify all the problems happened since the installation of the monitoring system.  The project document estimated the savings by 5 % of annual store electricity consumption.  

Program Name
CL&P O&M Program

Project Number
EA-01-M-009

Building Type
Grocery Store

Building Square Feet
 

Project Completion Date
12/6/2001

CL&P Annual Energy Savings (kWh)
                                                                        121,555 

CL&P Lifetime Energy Savings  (kWh)
                                                                     1,823,335 

Total Incentives
$26,972

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
8/11/2006

Inspected By:
Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Installation of Parasense monitoring system

Measure Life (years)
15

Total Number of Units
1

CL&P-reported Annual kWh Savings
121,555.00

Assumptions 
in CL&P-reported Savings
(1) Annual savings with the monitoring system installation is estimated to be 5% of annual kWh consumption. 

Calculation Methodology for CL&P-reported Savings
Annual electricity consumption in billing history with total of 2431104 kWh

 Annual savings = 2,431,104 x 5% =121,555 kWh

Inspection Action Items

1) Ask energy savings methodology after installation of energy monitoring system.  Show an example. 
2) Ask is there any facility expansion, cutbacks after the completion of this project? What capacity if there are; and if they are all under monitoring system? 
3) Collect Whole store annual utility bill for 2004 or other year after EEM.
                                                           

Inspection Findings  
1) There are two Parasense monitoring panels.  
2) The two monitoring panels record major power consumption of this facility including 2 refrigeration rack systems, RTUs, Lighting panels, and exhaust system and so on. 
3) The kW power is recorded every 30 minutes and can be shown in graphic.  
Technicians check the kW history and identify problems periodically.  Then fix the problems if there are.   
4) According to the store technician 
- He came to this store often sine his home is in this town. 
- The problem frequency is once a year at most. 
- The typical problems are lighting problem. Up to 60 amps with 277 volts power were found on when they supposed to be off.   

Measure 
Measure 
Annual Electricity Consumption (kWh)
Annual Electricity Savings (kWh)
Lifetime 
(yrs)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Parasense monitoring system
  2,431,104 
 
     121,555 
         3,063 
15
15
    1,823,328 
        45,942 
 
0.00

Project level
 
 
 
     121,555 
         3,063 
 
 
    1,823,328 
        45,942 
 
0.00

Nexant Calculations:







EEM 1#:
Nexant assumed the worse case is lighting problem that occurred for two weeks.



The technician check the monitoring system every 2 weeks = 14 days



Problem frequency (most conservative estimation) 1 times a year according to the store technician 


Problem 1#: 
Lights were locked on 60 Amps and 277 volts 





Power factor  0.95




Power of these lighting = 27.3465 kW



Store close hours 11:00 pm to 7:00am  8 Hrs at night


Annual kWh savings = (27.3465) kW x 8 hrs/day x  14 days x 1time = 3,063 kWh

Nexant Calculation Summary:  

Project kWh savings reduced from 121,555 kWh to 3,063 kWh because Nexant calculate savings based on the site interview with the store technician to identify all the problems happened since the installation of the monitoring system.  The project document estimates the savings by 5% of annual store electricity consumption.  

Program Name
CL&P O&M Program

Project Number
EA-01-M-010

Building Type
Grocery Store

Building Square Feet
 

Project Completion Date
12/6/2001

CL&P Annual Energy Savings (kWh)
                                                                                  117,350 

CL&P Lifetime Energy Savings  (kWh)
                                                                               1,760,260 

Total Incentives
$26,145

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
8/11/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Installation of Parasense monitoring system

Measure Life (years)
15

Total Number of Units
1

CL&P-reported Annual kWh Savings
117,350.00

Assumptions 
in CL&P-reported Savings


(1) Annual savings with the monitoring system installation is estimated to be 5% of annual kWh consumption. 

Calculation Methodology for CL&P-reported Savings
Annual electricity consumption in billing history with total of 2347008 kWh

 Annual savings = 2,347,008 x 5% =117,350.40 kWh

Inspection Action Items

1) Ask energy savings methodology after installation of energy monitoring system.  Show an example. 
2) Ask is there any facility expansion, cutbacks after the completion of this project? What capacity if there are; and if they are all under monitoring system? 
3) Collect Whole store annual utility bill for 2004 or other year after EEM.    
                                                           

Inspection Findings



  
1) According to the store technician, the two Parasense monitoring panels have been removed since Feb 2006 and replaced by a new monitoring system EG controls.  

Measure 
Measure 
Annual Electricity Consumption (kWh)
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Parasense monitoring system
    2,347,008 
 
    117,350 
0.00
15
15
   1,760,256 
0.00
 
0.00

Project level
 
 
 
    117,350 
0.00
 
 
   1,760,256 
0.00
 
0.00

Nexant Calculation Summary:  

Project kWh savings reduced from 117,350 kWh to 0.00 kWh because Nexant calculate savings based on the site interview with the store technician.  This monitoring system generates 0 kWh savings due to its removal.  The project document estimates the savings by 5% of annual store electricity consumption.  

Program Name
CL&P O&M Program

Project Number
EA-01-M-012

Building Type
Grocery store 

Building Square Feet
 

Project Completion Date
 

CL&P Annual Energy Savings (kWh)
 

CL&P Lifetime Energy Savings  (kWh)
 

Total Incentives
 

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
8/10/2006

Inspected By:
Yujie Cui 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Install energy monitoring system

Measure Life (years)
15

Total Number of Units
1

CL&P-reported Annual kWh Savings
151,814.00

Assumptions 
in CL&P-reported Savings
(1) Annual savings with the monitoring system installation is estimated to be 5% of annual kWh consumption.  (Northeast Utility performed an audit showed 8% savings were actually realized)

Calculation Methodology for CL&P-reported Savings
 

Inspection Action Items

1) Ask energy savings methodology after installation of energy monitoring system.  Show an example. 
2) Ask is there any facility expansion, cutbacks after the completion of this project? What capacity if there are; and if they are all under monitoring system? 
3) Collect Whole store annual utility bill for 2004 or other year after EEM.                                                           

Inspection Findings  
1) There are two Parasense monitoring panels.  
2) The two monitoring panels record major power consumption of this facility including 2 refrigeration rack system, RTUs, Lighting panels, and exhaust system and so on. 
3) The kW power is recorded every 30 minutes and can be shown in graphic.  
Technicians check the kW history and identify problems periodically.  Then fix the problems if there are.   
4) According to the technician Brian
- he came to this store every 2 weeks. 
- The problem frequency is once a year at most. 
- The typical problems are lighting problem. Up to 100 amps with 120 volts power were found on when they supposed to be off.   

Measure 
Measure 
Annual Electricity Consumption (kWh)
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Install energy monitoring system
   3,036,288 
 
    151,814 
2211
15
15
    2,277,216 
33,171
 
0.00

Project level
 
 
 
    151,814 
2,211
 
 
    2,277,216 
33,171
 
0.00














Nexant Calculations:











EEM 1#:
Nexant assumed the worse case is lighting problem that occurred for two weeks.








technician check the monitoring system every 2 weeks = 14 days






Problem frequency (most conservative estimation) 1 times a year







Problem 1#: 
Lights were locked on 100 Amps and 120 volts  







Power factor  = 0.95 







Lighting power = 19.7448 kW







Store close hours 11:00 pm to 7:00am =8 Hrs at night 






kW savings = 19.7kW x 8hrs/day x 14days x 1times/year = 2211 kWh

Nexant Calculation Summary:  

Project kWh savings reduced from 151,814 kWh to 2,211 kWh because Nexant calculate savings based on the site interview with the store technician to identify all the problems happened since the installation of the monitoring system.  The project document estimates the savings by 5% of annual store electricity consumption.  

Program Name
CL&P O&M Program

Project Number
WE-01-M-027/1

Facility Business 
Manufacturing

Building Square Feet
 

Project Completion Date
11/13/2001

CL&P Annual Energy Savings (kWh)
12,000.00

CL&P Lifetime Energy Savings  (kWh)
60,000.00

Total Incentives
$1,320

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
8/23/2006

Inspected By:
Yujie Cui

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
Repair compressed air leaks

Measure Life (years)
5

Total Number of Units
12

CL&P-reported annual kWh Savings
12,000.00

Assumptions 
in CL&P-reported Savings
(1) leakage repaired =   CFM
(2) Baseline airflow =    CFM;
(3) Annual operation hours:      hours

Calculation Methodology for CL&P-reported Savings
BASE LINE energy: 
     Compressor: 

EEM1# energy:
     Airflow =     -     =   CFM  


kWh savings = Base line - EEM 1#

Inspection Action Items
1) Ask total CFM of all 12 leaks (   CFM) repaired? Show repair list, or take sample to check if they were repaired and % of repair. 
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) What is actual CFM load?
5) Verify actual compressor hours?
6) Collect compressors nameplates.
7) Collect each compressor control method and sequencing schedule if there is more than one compressor. 
8) Collect complete compressor operation data sheet including power consumption at different CFM? No load power?
9) What is typical compressor operation pressure?


                                                           

Inspection Findings
  
1) No leakage was found by sampling.    
2) The facility's compressor was outside for repairing and a temporally leased compressor was on service. 
3) There is a compressed air tank, which has pressure set point. 

WE-01-M-027 Savings Summary











Measure 
Measure 
Annual Hours
Annual Electricity Savings (kWh)
Lifetime 
(years)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

No.
Description
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Repair Compressed Air Leaks
 
            8,424 
               12,000 
              20,218 
5
5
         60,000 
          101,088 
 
0.00

Project level
 
 
 
               12,000 
              20,218 
 
 
         60,000 
          101,088 
 
0.00














Nexant Calculations
























EEM 1#
Annual leakage hours
8,424
hrs










Assumed air leakage rate
12
cfm










Compressor operating efficiency 
0.2
kW/cfm









WE-01-M-027  Related Equipment List  

 
Measure 1

 
Existing Equipment 

 
Compressor 1

Quantity
1

Manufacturer 
Champion Air Compressor 

Type
Screw

Cooling type
Air cooled

Model/Serial
EBA99A/S039736

HP/BHP
15

CFM rating
 

Pressure (PSIG)
100

Fan motor HP (if air cooled)
 

Control type
Load/unload

Motor Eff.
 

Energy rate (kW/cfm)
 

Operating Schedule
 

Program Name
CL&P O&M Program

Project Number
WE-01-M-019

Building Type
Grocery Store

Building Square Feet
                                                                                                                 59,638 

Project Completion Date
4/23/2001

CL&P Annual Energy Savings (kWh)
                                                                                                               139,950 

CL&P Lifetime Energy Savings  (kWh)
                                                                                                            2,099,250 

Total Incentives
$28,810

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
8/29/2006

Inspected By:
Peter McBride

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database
Measure #
1
1a

Measure Description
Installation of monitoring equipment
Refrigeration re-commissioning

Measure Life (years)
15
 

Total Number of Units
25
 

CL&P-reported Annual kWh Savings
139,950.00
0.00


Assumptions 
in CL&P-reported Savings


(1) Annual savings with the monitoring system installation is estimated to be 5% of annual kWh consumption.  (Eval audits shows 7% savings)
 

Calculation Methodology for CL&P-reported Savings
 
 

Inspection Action Items
1) Ask energy savings methodology after installation of energy monitoring system.  Show an example. 
2) Ask is there any facility expansion, cutbacks after the completion of this project? What capacity if there are; and if they are all under monitoring system? 
3) Collect Whole store annual utility bill for 2004 or other year after EEM.    

                                                           
 

Inspection Findings
Findings on the site visit on 8/29/2006:
1) Two Parasense monitoring panels have been installed to monitor kW, kWh, kVA and PF for racks A-E, A/C, lighting, bailer and compactors for this store. It also record indoor and outdoor temperatures and humidity. 
2) The Parasense monitoring provider monitors the operation and downloads the data once a week.  If there is (are) problem(s) identified, the provider report to the headquarters of this store.  The management department will forward the report and inform technicians to fix the problems. According to the facility representative there was a period of time when the report could not be forwarded to technicians due to the organization issue. 
3) The store has been expanded to 59,638 sq. ft from 43,132 sq. ft. since 2004.  
4) There were one mechanical problem with valves and compressors identified by monitoring the Parasense system.
5) On site observations:
   - panels 230kW + 60 kW = 290 kW.   

Findings by the phone calls on 11/15/2006:
1) According to Steve Saunders from the store headquarters, the store has never connected the Parasense system even before the store remodel in 2004. 
Findings on the site visit on 8/29/2006:
1) The store regularly tries new things to save energy utilizing the Parasense monitoring system. 
2) The store has once monitored the racks refrigeration system power consumption through the Parasense system for 6 to 12 months. Based on the observations, the store optimized the rack temperature set points, and implemented the set points right after.  
3) The rack compressors suction pressure has been raised to improve the refrigeration system operating efficiency.  

Measure No.
Measure Description
Annual Hours
Annual Electricity Savings (kWh)
Lifetime (yrs)
Lifetime Electricity Savings (kWh)
Demand Savings (kW)

 
 
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant
CL&P
Nexant

1
Installation of monitoring equipment
 
0.00
 
0.00
 
0.00
 
0.00
0.00
0.00

1a
Refrigeration re-commissioning
 
0.00
 
0.00
15
0.00
15
0.00
0.00
0.00

Project level
 
0.00
 
0.00
 
0.00
 
0.00
0.00
0.00














Nexant Calculations:











EEM1#:
Nexant determined 0 kWh and 0 kW savings for this project since the Parasense system has never been put into function based on the store headquarters.

Program Name
CL&P O&M Program

Project Number
CE-01-M-028

Facility Type
 Manufacturing

Building Square Feet
 

Project Completion Date
12/7/2001

Annual Energy Savings (kWh)
73,039.00

Lifetime Energy Savings  (kWh)
1,256,225.00

Total Incentives
$4,161.12

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
 

Inspected By:
 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1
2
3

Measure Description
Repair compressed air leaks
Add a pony compressor system
Add cycling dryer with no-loss drain

Measure Life (years)
5
20
15

Total Number of Units
 
1
1

CL&P-reported kWh Savings
7,343.00
46,814.00
18,882.00

Assumptions 
in CL&P-reported Savings


(1) leakage repaired = 5 cfm
(2) Rate 115 cfm
(3) load requirement (including leakage): 
     45cfm@100psig 7:00am-4:00pm M-F
     20cfm@100psig 4:00pm-7:00am M-F, SA, SUN 
(4) It is linear relation between cfm and kW. 
(5) full load M.E.= 0.9;  No load M.E.=0.895


(1) Pony compressor run 50% of load 
(2) Lights out hours: 6150hrs/year
(3) It is linear relation between cfm and kW. 
(4) Pony compressor: 4.26 kW. 


(1) Plant Air Load and Lights Out period are 2250 hrs and 6150 hrs respectively.
(2) CFM demand during Plant Air Load and Lights Out period are 40 CFM and 15 CFM respectively.
(3) It is linear between cfm% and kW%
(4) 1/4" no-l loss drain 
(5) Coefficient 0.4 
(6) Existing dryer power: 2.01kW;  new dryer: 1.0kW 
 
   

Calculation Methodology for CL&P-reported Savings
Before Leakage repair - After repair (compressor power + cooler fan power)

BASE 
   4:00am-7:00pm:  
2250hrsx((33 BHP/0.9x(45/115) + 8.25BHP/0.895x (1-45/115)+0.25BHP/0.85X 100%)x 0.746
   7:00pm-4:00am M-SUN:  
6150hrsx((33 BHP/0.9x(20/115) + 8.25BHP/0.895x (1-20/115)+0.25BHP/0.85X 100%)x 0.746

EEM 1#  
  4:00am-7:00pm:  
2250hrsx((33 BHP/0.9x(40/115) + 8.25BHP/0.895x (1-40/115)+0.25BHP/0.85X 100%)x 0.746
  7:00pm-4:00am M-SUN:  
6150hrsx((33 BHP/0.9x(15/115) + 8.25BHP/0.895x (1-15/115)+0.25BHP/0.85X 100%)x 0.746
=59,914kWh
kWh Savings = BASE- EEM 1#

Difference of total kWh before and after implementation of measure 2#

BASE:  (EEM 1# 7:00pm to 4:00am) = 59,914kWh

EEM 2#: 4.26kW x 50% x 6150 = 13,000 kWh

Savings =  BASE - EEM 2# = 59,914kWh - 13,000 kWh = 46,814 kWh









(1) Savings with Dryer change:
 Plant Air Load: (2.01kW  x100% x 2250hrs -  
                        1.0 kW x (40cfm/125 cfm) x 2250hrs
 Lights Out Pd.: (2.01kW x100% x 6150hrs -   
                        1.0kW x (15cfm/125 cfm) x 6150hrs

(2) Savings due to no-loss drain in cycling dryer:
1/4" timed drain = 5sec/125 sec. x 104cfm x 0.4 coef. = 1.73cfm
5hp Comp savings = 4.26kW/16.4cfm x 1.73cfm x 6150 hrs = 2,764 kwh; 
30 hp comp savings = (27.35kW loaded -6.87kWunloaded)/115cfm x 1.73cfm x 2250hrs= 693kWh;

Total savings = (1) + (2) = 18,882 kWh

Inspection Action Items

1) Were all 5 cfm leaks repaired? Show repair list, or take sample to check if they were repaired and % of repair. 
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) What are the actual compressor full load/no load hours?
5) What is actual cfm demand for 7:00am-4:00pm and for 7:00pm-4:00am?   
6) Check main compressor control method. 
7) What is main compressor full load and no load kW?
8) Check how many leakage units?                                                    


1) What is the actual cfm demand during "Lights Out" hours? 
2) What are Lights Out hours for current and previous operation?
3) What is the name plate or capacity of main compressor?
4) Fill out New equipment information for EEM 2# 
5) Verify the actual pony compressor kW.



1) Verify that the new dryer and no loss drain are installed and operating?
2) Please verify real kW for non-cycling and cycling dryer?
3) Please verify the real % load for non-cycling dryer? 
4) What is kW and cfm for 15hp pony compressor?
5) Verify old drain open 5 seconds every 2 minutes?
6) What is the kw/ton for no-cycling and cycling dryer under partial load?
7) Fill out the equipment information for the existing and new dryers.



Inspection Findings



  
1. This facility is out of business based on the notice from Chris Saunders (NEU) on 8/15/2006.  Nexant treats this project as a closed site.
  

Program Name
CL&P O&M Program

Project Number
CE-04-M-007

Building Type
Manufacturing

Building Square Feet
 

Project Completion Date
12/3/2004

Annual Energy Savings (kWh)
567,920.00

Lifetime Energy Savings  (kWh)
6,164,400.00

Total Incentives
$6,059.00

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
 

Inspected By:
 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1
2

Measure Description
Repair compressed air leaks
Re-gear compressor w/o VFD to the one w VFD

Measure Life (years)
10
15

Total Number of Units
26 valves
Re-gear compressor

CL&P-reported kWh Savings
470,880.00
97,040.00

Assumptions 
in CL&P-reported Savings


(1) Leakage repaired = 204 CFM
(2) Operating efficiency: 90% power at 85% CFM load. 
(3) Total planned leaking hours = 8000hrs



(1) Average plant CFM requirement = 400CFM. 
(2) Base line: 
     Compressor 1# full operating (240cfm);
     Compressor 2#: 66% CFM load (160cfm); 66% power  
(3) EEM: 
     Compressor 1# full operating (240cfm);
     Compressor 2#: 66% CFM load (160cfm); 48% power  
(4) Comp 1#, 2# : 82.5hp, Me. eff. = 94.1%

Calculation Methodology for CL&P-reported Savings
1) 90% power with 85% cfm load:
     90% x 82.5/0.941 x 0.746 x 90% = 58.86 kW

2) annual savings by repairing the tunnel and re-grind room:
   8000 hrs x 58.86 = 470,880 kWh 
(1) Baseline:  
   Compressor 1#: 82.5/0.941 x 0.746 x 8000 = 532,200 kWh
   Compressor 2#: 82.5/0.941 x 0.746 x 66% x 8000 = 355,920 
(2) EEM:  
   Compressor 1#: 82.5/0.941 x 0.746 x 8000 = 532,200 kWh
   Compressor 2#: 82.5/0.941 x 0.746 x 48% x 8000 = 258,880 kWh 
(3) Savings: = (1) - (2) = 782,080 kWh
    

Inspection Action Items

1) Were all leaks repaired? If not, where were repaired? Show repair list, or take sample to check if they were repaired and % of repair.  (Valve leakage is just major leakage, not all) 
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) What is the actual total hours with compressors on (is it 8000) 
5) Collect CAC chart for compressor power operation data.
6) The airflow of leakage was measured? Measure current CFM at compressor discharge and production demand if possible? 
7) Was leakage difference with and without production measured?
                                                           
(1) Verify that this measure was actually implemented? (SSRXP75 was geared to SSREP75) 
(2) Check actual CFM load? How about baseline?
(3) Check the current control method for each of the three compressors (corresponding to Equipment List table). 
(4) Check current VFD speed for the compressor with VFD control.
(5) Check which compressors are running.       

Inspection Findings




1. This facility is out of business based on the notice from Chris Saunders (NEU) on 8/15/2006.  Nexant treats this project as a closed site. 

Program Name
CL&P O&M Program

Project Number
WE-04-M-002

Building Type
Manufacturing

Building Square Feet
 

Project Completion Date
11/23/2004

Annual Energy Savings (kWh)
264,858.00

Lifetime Energy Savings  (kWh)
2,648,580.00

Total Incentives
$11,870.00

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
 

Inspected By:
 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1
2

Measure Description
Repair compressed air leaks
No-Loss Drains 

Measure Life (years)
10
10

Total Number of Units
39
4

CL&P-reported kWh Savings
249,021.00
158,376.00

Assumptions 
in CL&P-reported Savings


(1) leakage repaired = 107 CFM
(2) BASE LINE Load and hours are distributed below:
PEAK operation: 
   4992 hours (16hrs/day x 6 days/week x 52 weeks)
   550 cfm  
   1#: 30% load and 51% power 
    2# and 3#: 100% load
LOW DEMAND operation: 
   2496 hours (8hrs/day x 6 days/week x 52 weeks)
   300 cfm  
   1#: 26% load and 49% power; 
   2#: 100% load;        3#: off
 SANITATION DAYS operation: 
   1272 hours (24hrs/day x 1 day/week x 52 weeks)
   200 cfm  
   1#: 82% load and 84% power; 
   2# and 3#: off

(3) EEM1#: Reduce air flow by 107cfm.
 PEAK operation: 443cfm
    1#: 84% load and 86% power 
    2# : 100% load;   3#: off
 LOW DEMAND operation:  193cfm  
   1#: 79% load and 82% power; 
   2# and 3#: off
 SANITATION DAYS operation: 93cfm
   1#: 38% load and 59% power; 
   2# and 3#: off
(1) Coefficient of Flow= 0.40
(2) Diameter of orifice (dia.) = 5/16 in 
(3) Total planned leaking hours = 8760
(4) Upstream pressure = 100.0 psig
(5) Old drain has timing 10 seconds on and 3 minutes off?

(6) EEM2#: Reduce air flow by 14cfm.
 PEAK operation: 429cfm
    1#: 79% load and 82% power 
    2# : 100% load;   3#: off
 LOW DEMAND operation:  179cfm  
   1#: 74% load and 78% power; 
   2# and 3#: off
 SANITATION DAYS operation: 79cfm
   1#: 33% load and 56% power; 
   2# and 3#: off

Calculation Methodology for CL&P-reported Savings
BASE LINE energy: 
(1) PEAK: (51% x 46.9kW + 46.9kW+ 47.6kW) x 4992hrs
(2) LOW DEMAND: (49% x 46.9 +46.9kW) x 2496hrs
(3) SANITARY: 84% x 46.9kW x 1272hrs 

EEM1# energy: 
(1) PEAK: (86% x 46.9kW + 1 x 46.9kW) x 4992hrs
(2) LOW DEMAND: (82% x 46.9 ) x 2496hrs
(3) SANITARY: 59% x 46.9kW x 1272hrs 
   
kWh savings = Base line - EEM 1# = 815682 -566661= 249,021
kW savings = (51%x46.9+46.9+47.6)-(86%x46.9+1x46.9) = 32.2   
2 timer Drains: 
    5/16" orifice@100psig = 162cfm x 0.4 x 10 sec./190 sec. = 3.4 cfm/each
2 manual drains:  measured to be 7cfm.
Total 3.4x2 +7 = 14 cfm air can be reduced

BASE LINE energy = EEM1# energy:    

EEM2# energy: 
(1) PEAK: (82% x 46.9kW + 1 x 46.9kW) x 4992hrs
(2) LOW DEMAND: (78% x 46.9 ) x 2496hrs
(3) SANITARY: 56% x 46.9kW x 1272hrs 

kWh savings = Base line - EEM 2# = 566,661-550,824 = 15,837
kW savings = (86%x46.9+1x46.9)-(82%x46.9+1x46.9)= 1.88    

Inspection Action Items

1) Were all 39 (107cfm) leaks repaired? Show repair list, or take sample to check if they were repaired and % of repair. 
2) Other leaks surveys performed?
3) Other leaks repairs performed?
4) What is actual CFM load in peak, low demand and sanitary?
5) Verify actual hours in peak, low demand and sanitary periods?
6) Verify if three compressors operate as in the calculation?
7) Collect compressor operation data sheet including power consumption at different CFM?
8) Verify that the compressors are operating and sequenced as the calculations assumed.  
9) Check compressors control type to realize the load % assumption in the calculations. 
10) Collect compressors nameplates

                                                           
1) Verify that the old drain diameter was 5/16"?
2) Check if old timer drains had timing 10 seconds on and 3 minutes off?
3) Inspect each drain to verify its existence.
4) What is actual drain pressure?
5) Check if the old manual drains always released air 7cfm? 
6) Check if 4 drains have been placed?

Inspection Findings



  
1.  On 7/25, john hebeler, a consultant who once worked on projects for this facility, called Nexant and told Nexant that the production of this facility has moved to another state since 11/1/2005.  Currently, this facility has become a distribution center and there is no longer any production taking place.  All the compressors were sold between Sep and Oct 2005 and there has been no production there since then.  Therefore, Nexant treats this project as a closed site.

 

Program Name
CL&P O&M Program

Project Number
WE-04-M-010

Building Type
Office 

Building Square Feet
 

Completion date 
11/18/2004

Annual Energy Savings (kWh)
171,696.00

Lifetime Energy Savings  (kWh)
2,575,440.00

Total Incentives
$24,520.00

Nexant Reviewer
Yujie Cui @ 914-609-0388

Inspection Date:
 

Inspected By:
 

Note: Annual and lifetime energy kWh savings are based on CL&P project documents and may differ from the program tracking database 

Measure #
1

Measure Description
control system repair  

Measure Life (years)
15

Total Number of Units
3

CL&P-reported kWh Savings
183,495.00

Assumptions 
in CL&P-reported Savings


 (1) Space Information: 
   Room                Area                 People            CFM        LTG KW
   LOBBY             1000                 6                     1200        0.75
   Back Lobby       1090                 4                     1900        1.2
   SM CONF RM    320                  8                       600         0.956
   LG CONF RM     620                  20                   1200        1.768
   DEMO               1795                 8                     7200        2.016    
   CAFETERIA        542                 40                    2400        2
  Total                   5367                86                   14500       8.69        

(2) ENVELOPE U value:  Glass = 0.5; Wall = 0.08; Roof = 0.08
(3) OCCUPIE HOURS:  50HRS/WEEK
(4) Infiltration:  0.6 ACH
(5) VAV minimum = 15%
(6) Chiller eff. = 1.0 kW/ton 
(7) Boiler eff = 83%
(8) Occupancy, lights and misc load diversity 100% 
(9) SF: 20hp;  RF: 10hp 

Calculation Methodology for CL&P-reported Savings



Used Tracer 700 (Trane Company) software with the input information as above



Inspection Action Items


1) Ask what measures have been implemented? What operation has been changed?
2) What is AHU9 operating schedule?
3) How much % of conference is in the exterior zone? 
4) Are lighting off when it is unoccupied?
5) How often the conference is used?
6) Ask for Chiller operation history before and after EEM?
7) VFDs trending data for supply and return fan? 
8) Return fan speed control method?
9) Current static pressure set point?
10) Check current and before economizer operation? What is current supply air temperature reset?
11) What is Hp for boiler condensation pump and boiler fan?
12) Does boiler operate year around?
13) Are all boxes are VAV boxes? What type? What is minimum setting? 
14) Chiller nameplate? What are HPs for CHW pump, cond. pump and tower fan? 
15) Will chiller run when outside air temperature is below 35F?
16) Does hot water pump have VFD?
17) Collect AHU9 nameplate and rated data (including cfm, fan power and tonnage)?  
-----------------------------------------------------------------------
The problems in the input: 
1) Too much cooling flow is assigned to each space.
2) After 7000 cfm OA is introduced, there is going to have cooling penalty in summer.
3) Occupancy diversity should not be 100%.
4) Chiller eff. may much higher than 1.0kw/ton.

Inspection Findings



  
1. Nexant went to this site on 7/11/06, but found that this company has been gone since Dec 2005 based on the building guard.  This facility is being filled by another company.  Three or four maintenance people from this company were in the building for the facility transition.  Nexant left CL&P cover letter and Nexant's request to inspect this facility  along with Nexant contact information to the building security guard Joe, asking for his transfer to the facility manager.  
2. Since Nexant has never been responded by the facility manager, this project was treated as no response.   

Appendix 4: Survey Instrument

The following survey form was developed used by Nexant to collect data from each of the 34 inspected facilities.

Interviewer Name:
 ________________________________________

Date:


 ________________________________________

Respondent Name:
 ________________________________________

Organization:

 ________________________________________

Address:

 ________________________________________

City:


 ________________________________________

Tel:


 ________________________________________

Cell:


 ________________________________________

Email:


 ________________________________________

Introduction

Hello, my name is ______ from Nexant and I’m here for our appointment to talk about your facility and your participation in the Northeast Utilities Operations & Maintenance program.  These questions should last about 20 minutes.

First I have a few questions about your facility.

Firmographic characteristics

F1. Which of the following categories best describes this facility? [CIRCLE ONE]

1. Retail


2. Grocery


3. Office/bank


4. Restaurant/food service


5. Warehouse


6. Hospital


7. Other health care


8. Hotel/motel


9. Automobile service


10. Laboratory


11. Library/museum


12. Dormitory


13. College/university—other building type


14. Other school (e.g., K-12 or trade school) 


15. Multifamily housing


16. Manufacturing


17. Religious


18. Government


19. Social/amusement


20. Other?  [SPECIFY] ________________


F2. How many buildings are located in this facility?

Number of buildings _____

F3. What is the approximate square footage of the/each building? (in square feet)

Building 1  Sq. ft. ________________

Building 2  Sq. ft. ________________

Building 3  Sq. ft. ________________

Building 4  Sq. ft. ________________

F4.  In which spaces were program measures implemented (E.G, PROCESS, REFRIGERATION, WAREHOUSE, OFFICE, KITCHEN, SHOWROOM, ETC.)?

Number of Employees
O1. Before participating in the O&M program in [INSERT MONTH/YEAR OF PROGRAM PARTICIPATION], how many full-time equivalent (FTE) employees worked at this facility? 

Year round (average) ______

O2a. Before participating, did the number of FTE employees vary throughout the year?   [CIRCLE ONE]

1. Yes

2. No 


[SKIP TO #O3a]

3. Don’t Know

[SKIP TO #O3a]

O2b. [IF YES] What was the number of FTE employees by month in the year preceding [INSERT MONTH/YEAR OF PROGRAM PARTICIPATION]?

J____ F____ M____ A____ M____ J____ J____ A____ S____ O____ N____ D____ 

O3a. Have the number of FTE employees changed since participating in the program in [INSERT MONTH/YEAR OF PROGRAM PARTICIPATION]?   [CIRCLE ONE]

1. Yes

2. No 


[SKIP TO #O4]

3. Don’t Know

[SKIP TO #O4]

O3b. [IF YES] How many full-time equivalent employees currently work at this facility? 

Year round (average) ______

O3c. Since participating in the program, does the number of FTE employees vary throughout the year?   [CIRCLE ONE]

1. Yes

2. No 


[SKIP TO #O4]

3. Don’t Know

[SKIP TO #O4]

O3d. [IF YES] What is the number of FTE employees by month in the year since [INSERT MONTH/YEAR OF PROGRAM PARTICIPATION]?  

J____ F____ M____ A____ M____ J____ J____ A____ S____ O____ N____ D____ 

Pre-program Operating Characteristics 

From now on, I would like you to answer questions ONLY for the spaces where program measures were implemented.

O4. Before program participation, what was the schedule at full capacity in the spaces where program measures were implemented? [USE 24-HOUR CLOCK]


CHECK HERE IF 24/7 _____ [SKIP TO #O5]


M _____:_____
to _____:_____  
OR 24 hours ____


T _____:_____ 
to _____:_____  
OR 24 hours ____


W _____:_____to _____:_____  
OR 24 hours ____


T _____:_____ 
to _____:_____  
OR 24 hours ____


F _____:_____ 
to _____:_____  
OR 24 hours ____


S _____:_____ 
to _____:_____  
OR 24 hours ____


S _____:_____ 
to _____:_____  
OR 24 hours ____

O5. During which months was the facility at full capacity before participation?

[CIRCLE]   J   F   M   A   M   J    J   A   S   O   N   D    Year-round [SKIP TO #08a]

O6. Before program participation, what was the schedule at partial capacity in the spaces where program measures were implemented? [USE 24-HOUR CLOCK]


CHECK HERE IF ALWAYS AT FULL CAPACITY  _____ [SKIP TO #O8]


M _____:_____
to _____:_____  
OR 24 hours ____


T _____:_____ 
to _____:_____  
OR 24 hours ____


W _____:_____to _____:_____  
OR 24 hours ____


T _____:_____ 
to _____:_____  
OR 24 hours ____


F _____:_____ 
to _____:_____  
OR 24 hours ____


S _____:_____ 
to _____:_____  
OR 24 hours ____


S _____:_____ 
to _____:_____  
OR 24 hours ____

O7a. [IF PARTIAL CAPACITY] During which months was the facility at partial capacity?

[CIRCLE]   J   F   M   A   M   J    J   A   S   O   N   D   Year-round

O7b. [IF PARTIAL CAPACITY] What percent of full capacity would you consider partial capacity to be? (E.G. 50%, 75%, etc]

_________%

O8a. Prior to participating in the program, how many days per year did scheduled shut downs occur in the spaces where program measures were implemented?  

ENTER AVERAGE # DAYS ______

O8b. [IF #O8a >0] During which months did scheduled shutdowns occur?


[CIRCLE]   J   F   M   A   M   J    J   A   S   O   N   D 

O9a. How many days per year did unscheduled shut downs occur in the spaces where program measures were implemented?  

ENTER AVERAGE # DAYS ______

O9b. [IF #O9a >0] During which months did unscheduled shutdowns occur?


[CIRCLE]   J   F   M   A   M   J    J   A   S   O   N   D

Post-Program Operating Characteristics

O10. Have the hours of operation changed since participating in the program in [INSERT MONTH/YEAR OF PROGRAM PARTICIPATION]?  [CIRCLE ONE]

1. Yes


2. No 

[SKIP TO #O15a]

3. Don’t Know

[SKIP TO #O15a]

O11. What is the current schedule at full capacity in the spaces where program measures were implemented? [USE 24-HOUR CLOCK]


CHECK HERE IF 24/7 _____ [SKIP TO #O12]


M _____:_____
to _____:_____  
OR 24 hours ____


T _____:_____ 
to _____:_____  
OR 24 hours ____


W _____:_____to _____:_____  
OR 24 hours ____


T _____:_____ 
to _____:_____  
OR 24 hours ____


F _____:_____ 
to _____:_____  
OR 24 hours ____


S _____:_____ 
to _____:_____  
OR 24 hours ____


S _____:_____ 
to _____:_____  
OR 24 hours ____

O12. Currently, during which months is the facility at full capacity?

[CIRCLE]   J   F   M   A   M   J    J   A   S   O   N   D   Year-round [SKIP TO #015a]

O13. What is the current schedule at partial capacity in the spaces where program measures were implemented? [USE 24-HOUR CLOCK]


CHECK HERE IF ALWAYS AT FULL CAPACITY  _____ [SKIP TO #O15a]


M _____:_____
to _____:_____  
OR 24 hours ____


T _____:_____ 
to _____:_____  
OR 24 hours ____


W _____:_____to _____:_____  
OR 24 hours ____


T _____:_____ 
to _____:_____  
OR 24 hours ____


F _____:_____ 
to _____:_____  
OR 24 hours ____


S _____:_____ 
to _____:_____  
OR 24 hours ____


S _____:_____ 
to _____:_____  
OR 24 hours ____

O14a. [IF PARTIAL CAPACITY] Currently during which months is the facility at partial capacity?


[CIRCLE]   J   F   M   A   M   J    J   A   S   O   N   D   Year-round

O14b. [IF PARTIAL CAPACITY] What percent of full capacity would you consider partial capacity to be? (E.G. 50%, 75%, etc]

_________%

O15a. How many days per year do scheduled shut downs occur since participating in the program in [INSERT MONTH/YEAR OF PROGRAM PARTICIPATION]?  

ENTER AVERAGE # DAYS ______

O15b. [IF O15a >0] During which months did the scheduled shutdowns occur?


[CIRCLE]   J   F   M   A   M   J    J   A   S   O   N   D

O16a. How many days per year do unscheduled shut downs occur since participating in the program?

ENTER AVERAGE # DAYS ______

O16b. [IF O16a >0] During which months did unscheduled shutdowns occur?


[CIRCLE]   J   F   M   A   M   J    J   A   S   O   N   D

O17. Is the current level of production at this facility higher, lower, or about the same as it was before program participation? [CIRCLE ONE]

1. Higher


2. Lower 



3. Same

[SKIP TO #V1]

4. Don’t Know

[SKIP TO #V1]

O18.  [IF HIGHER OR LOWER] In percentage terms, what is the approximate production level now compared to before program participation?  [E.G., IF PRODUCTION IS NOW 20% HIGHER, RECORD 120%; IF PRODUCTION IS NOW 20% LOWER, RECORD 80%]

_________%

Verification of Program Recommendations

Here is a list of recommendations from the program audit. [HAND LIST OF RECOMMENDATIONS TO THE RESPONDENT]

V1. Which program recommendations were fully implemented, partially implemented, or not implemented at all?   [RECORD RESPONSES FOR QUESTIONS V1-V4 ON RECOMMENDATIONS LIST]

1. Fully Implemented

[SKIP TO #V3]

2. Partially Implemented


3. Not Implemented

[SKIP TO #V3]

4. Don’t Know


[SKIP TO #V3]

V2. [IF RECOMMENDATION PARTIALLY IMPLEMENTED] Describe any deviations from the recommendation.

V3. Are the equipment and controls still functioning as intended?  [CIRCLE ONE]

1. Yes


[SKIP TO #V5]

2. No 



3. Don’t Know

[SKIP TO #V5]

V4. [IF NO] Why isn’t the equipment functioning as intended?

V5. Are there any other measures you have installed or changes in operations and maintenance you have made because of this program?  [CIRCLE ONE]

1. Yes

2. No 


[SKIP TO #M1]

3. Don’t Know

[SKIP TO #M1]

V6. [IF YES] What other measures or changes have you implemented?

V7. [IF YES] Can you estimate the electric savings, in percent, that have resulted from these measures or changes?

Maintenance schedules

M1. Have the maintenance schedules changed since participating in the program in [INSERT MONTH/YEAR OF PROGRAM PARTICIPATION]?  [CIRCLE ONE]

1. Yes

2. No 


[SKIP TO #M3]

3. Don’t Know

[SKIP TO #M3]

M2. Before participating in the program in [INSERT MONTH/YEAR OF PROGRAM PARTICIPATION], how many times per year did the following equipment receive scheduled maintenance?

READ LIST OF EQUIPMENT IMPACTED BY RECOMMENDATIONS & RECORD NUMBER OF TIMES PER YEAR

M3. Since participating in the program, how many times per year does the following equipment receive scheduled maintenance?

READ LIST OF EQUIPMENT IMPACTED BY RECOMMENDATIONS & RECORD NUMBER OF TIMES PER YEAR

Equipment & Controls

E1. Since participating in the program, have there been any other major equipment changes to the facility beyond those recommended by the program?  [CIRCLE ONE]

1. Yes

2. No 


[SKIP TO #E3]

3. Don’t Know

[SKIP TO #E3]

E2. Please describe these equipment changes.

E3. Since participating in the program, have there been any other changes to control systems beyond those recommended by the program?  [CIRCLE ONE]

1. Yes

2. No 


[SKIP TO #NE1]

3. Don’t Know

[SKIP TO #NE1]

E4. Please describe these changes to the control systems. [Prompt timers, monitoring systems, EMS, motion detectors, etc]

Non-Electricity Impacts

NE1. What does staff say about their experiences with the measures and O&M changes introduced through the program? Do they mention any non-electricity costs or benefits?  [PROBE THE FOLLOWING ITEMS, CHECK OFF IF A POSITIVE RESPONSE]

1. Changes in productivity



_____ 


2. Changes in sick time




_____

3. Changes in safety




_____

4. Changes in employee morale



_____

5. Changes in sales




_____

6. Changes in maintenance costs



_____

7. Changes in maintenance labor



_____

8. Changes in consumption of other fuels

_____

9. Changes in consumption of water


_____

10. Changes in the environmental impact of the facility
_____

11. Any Others? ____________________

_____

12. Any Others? ____________________

_____

13. Any Others?_____________________

_____

14. Any Others?_____________________

_____

15. Any Others?_____________________

_____

NE2. We estimate that the annual electricity cost savings from the program recommendations that you implemented will be worth approximately [$X,XXX—NEXANT INSERT].  In dollar terms, please provide your own estimate of the minimum annual electricity cost savings stemming from your participation in the program, the maximum, and the figure you consider most likely.

Minimum: 
$_________

Maximum: 
$_________

Likely:

$_________

NE3. Now I’m going to read you a list of possible effects other than electricity savings that may have occurred because of the recommendations made through this program, and I’d like you to tell me how much each effect is worth, as a percentage of the likely electricity savings figure we were just discussing.  Also, please tell me if the effect is positive, and saves money, or is negative, and costs your facility money.

Non-electricity Impact
% compared to likely electricity savings  
Pos or Neg
Rank

Changes in productivity
___________%
Pos     Neg


Changes in sick time
___________%
Pos     Neg


Changes in safety
___________%
Pos     Neg


Changes in employee morale
___________%
Pos     Neg


Changes in sales

___________%
Pos     Neg


Changes in maintenance costs
___________%
Pos     Neg


Changes in maintenance labor
___________%
Pos     Neg


Changes in consumption of other fuels
___________%
Pos     Neg


Changes in consumption of water 
___________%
Pos     Neg


Changes in the environmental impact of the facility
___________%
Pos     Neg


Others _____________________

___________________________
___________%
Pos     Neg


Others _____________________

___________________________
___________%
Pos     Neg


Others _____________________

___________________________
___________%
Pos     Neg


Others _____________________

___________________________
___________%
Pos     Neg


Others _____________________

___________________________
___________%
Pos     Neg


NE4. Please rank order these non-electricity effects from most positive to least positive for your facility.  [SHOW RESPONDENT THE ABOVE NEI LIST (SEPARATE SHEET) AND HAVE HIM/HER RANK THE ITEMS]

NE5. Overall, do you think the non-electricity effects of the measures installed and O&M changes made through this program are positive or negative?  [CIRCLE ONE]

1. Positive

2. Negative 

[SKIP TO #NE7]

3. Don’t Know

[END]

NE6. [IF POSITIVE] Please estimate in dollars how much all the non-electricity effects of these measures and O&M changes save the facility annually.

$___________

[SKIP TO END]

NE7. [IF NEGATIVE] Please estimate in dollars how much all the non-electricity effects of these measures and O&M changes cost the facility annually.

$____________

Thank you for your time and cooperation.
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