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SECTION 1.  EXECUTIVE SUMMARY 

1.1  Introduction 
National Grid USA Service Company’s (National Grid’s) retail affiliates (Massachusetts 

Electric, Narragansett Electric, Granite State Electric, and Nantucket Electric) provide technical 

and financial assistance to their commercial and industrial customers for equipment and building 

energy efficiency improvements.  Improvements can be either custom-engineered or selected 

from a list of prescribed measures.  This impact evaluation study is Part II of two parts, and 

reviews two Custom HVAC projects completed in 2003. 

 

The HVAC improvement projects included the installation of a variable frequency drive (VFD) 

on a chiller and transforming a single loop chilled water system into a primary/secondary loop 

system with VFDs on the secondary loop pumps. 

1.2  Purpose of Study 
National Grid needs to quantify the actual energy and demand savings attributable to these 

Custom projects in order to: 

• Demonstrate cost-effectiveness to regulators and other interested parties 

• Set appropriate financial incentive levels and eligibility criteria for similar projects in 

future years 

1.3  Scope 
Select Energy Services, Inc. (SESI) was commissioned by National Grid to evaluate two Custom 

HVAC projects installed in 2003 at 2 sites.  The specific goal of this study was to confirm the 

annual energy savings (kWh per year), the percent of energy savings that occurs on-peak, and 

the summer and winter peak coincident demand savings (kW) attributable to the project at each 

site. 

 

For the evaluated projects, there was one Design 2000plus (D2) project and one Energy Initiative 

(EI) project.  The Design 2000plus program is meant for new construction or new systems and 

for old systems that are being replaced and redesigned to meet new conditions, where the base 
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case is not the pre-existing system, but one that is sized to meet the anticipated load.  Energy 

Initiative projects use pre-improvement conditions as the base case. 

 

The projects broke down into the following retail affiliates: Massachusetts Electric territory had 

one and the other was in the Narragansett Electric territory. 

1.4  Survey and Analysis Methods 
National Grid had a statistically random sample of Custom HVAC projects selected to be 

evaluated in this study.  The evaluation involved physical inspection of each installation, on-site 

metering, interviews with facility staff members, and engineering analysis.  The following 

paragraphs describe the general approach taken to evaluate both sites. 

1.4.1  Review Application and Original Savings Methodology 
SESI reviewed the descriptions of the projects and the savings calculation methodologies 

provided in the original applications.  Based on this review, we developed site measurement and 

evaluation plans for each site.  In particular, we assessed the reasonableness of the original 

approach to calculating savings.  Whenever it was technically appropriate and possible, we 

attempted to mirror that approach in our re-evaluation of savings. 

1.4.2  Visit Sites 
We performed the following tasks, during our site visits: 

1. Inspected new equipment and collected nameplate data for new equipment (and old 

equipment, if it was still in place). 

2. Obtained scheduling and operational data through interviews with facility operators. 

3. Took spot readings of amperage, voltage, power factors, and kW of affected equipment 

with a hand-held multimeter. 

4. Installed data loggers on equipment to be evaluated, and allowed loggers to record for 

about 4 weeks. 

5. Recorded system-installed meter or gauge data (run time, temperatures, pressure 

setpoints, etc.) when we were at the site to install our metering equipment and later to 

remove it. 
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1.4.3  Analyze Data 

General Approach 
SESI’s general approach for projects starts with identification of the key parameters that affect 

the energy consumption of the system which may play a major role in determining energy 

savings.  These may include equipment loading, weather, scheduling and equipment efficiencies.  

Metering is done for about 4 weeks to understand the relationships between the variables.  If the 

relationships are simple, the analysis may rely on a single calculation to represent annual energy 

use; if they are complex, a multivariable regression used in a bin-type of analysis may be 

warranted. 

 

SESI tries to adopt the methodology used in the application if it is reasonable and does not leave 

out important parameters and considerations. 

1.5  Description of Evaluated Projects 
An airport had two 600-ton chillers.  The Energy Initiative project installed a variable-frequency 

drive (VFD) on one of the chillers and provided condenser water reset control for the chiller.  

The base case consisted of the same chiller with inlet guide vane (IGV) control, and a fixed 

condenser water set point. 

 

The other, a Design 2000plus project installed a primary/secondary pumping system for use with 

two existing chillers.  VFDs on the secondary chilled water pumps vary flow in response to 

cooling load.  Base-case conditions provided each chiller in a single loop system with a 

dedicated constant-volume chilled water pump which operated whenever its associated chiller 

operated.  

1.6  Results 

1.6.1  Numerical Results 
For the two applications that SESI evaluated, verified total unweighted energy savings 

comprised 98% of the annual energy savings filed in the original Energy Initiative and Design 

2000plus applications.  We determined that 35% of these energy savings for these two projects is 

coincident with National Grid’s on-peak period; the original applications indicated 42% of on-
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peak energy savings.  Total unweighted verified summer and winter peak coincident demand 

savings were 85% and 439% of the original projections, respectively.  Detailed comparisons are 

shown in Table 1-2 at the end of this section. 

1.6.2  Reasons for Differences between Tracking Estimates and Evaluation Results 
For these projects, annual energy savings realization rates were 100% for the chiller VFD retrofit 

and 98% for the primary/secondary loop conversion project. 

 

Savings estimates are provided for four quantities: annual kWh, % on-peak kW, summer and 

winter coincident peak kW.  Table 1-1 lists the primary reasons for the differences in annual 

energy savings between the evaluation results and the values stored in National Grid’s project 

savings database. 

 

Table 1-1: Summary of Annual Energy Savings Discrepancies 
 

Site Application Eval/Track Primary Reason for Discrepancy of Savings Estimate 
 

11 
 

Airport 98% No discrepancy in savings.  Energy savings are as 
expected. 

 
12 
 

Office 
Building 100% 

Additional savings from added operating hours offset the 
loss in savings due to the failure to install two-way 
automatic control valves on AHUs in secondary loop. 

 

1.6.3  Non-Electrical Benefits 
Besides direct electrical savings, utility-funded Site 12 allowed for reduction in air conditioning 

system reheat energy thus saving fossil fuel.  Site 11 had negative non-electrical impact because 

equipment was added that requires additional maintenance. 

1.7  Recommendations 
Both tracking analyses’ results were substantially the same as the evaluated results.  The only 

exception was that the VFD retrofit on the airport chiller had over four times the peak demand 

savings during the winter seasonal period than originally estimated.  This was due to chiller use 

during normally mild winter weather found at the site.  Demand savings at low loadings were 

under-rated by the tracking analyst. 
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The analysis for the airport’s chiller VFD retrofit was well done and no recommendations for 

improvement can be made.  However, for the primary/secondary chilled water system loop at 

Site 12, there were a few errors that by coincidence cancelled each other out and 

recommendations for improvements can be made. 

 

To realize savings by splitting a chilled water distribution system into a primary secondary loop 

system, terminal unit (air handler unit or the like) control valves need to be converted from 3-

way valves, or for project 12 no control valves, to automatic 2-way control valves.  The 

automatic 2-way control valves modulate the flow to their associated terminal unit.  When 

terminal unit flow is throttled down, piping loop static pressure rises, a signal is sent to the pump 

motor’s VFD and the pump is slowed down in relation to the reduced cooling energy needs.  

Energy savings are due to slowing the pump down.  At Site 12, according to the application and 

required by the minimum requirements document (MRD), three major air handlers were to have 

automatic control valves installed.  These three 2-way control valves were not installed, pump 

speed wasn’t reduced in proportion to the cooling load and full potential savings were not 

achieved.   

 

Project documentation showed that a utility representative, in error, signed off on the MRD 

verifying the installation of the non-existent 2-way valves.  By coincidence, cooling system 

operating hours were greater than expected and the associated extra savings cancelled the loss of 

savings due to the missing 2-way valves. 

 

It is recommended that more care be taken in verification of compliance with the MRD.  MRDs 

should be verified by personnel with sufficient technical knowledge to ensure that MRDs are 

followed.  If, during project implementation it is found that specific MRD items cannot be 

completed, a note should be made on the MRD explaining why that item could not be completed 

and a judgment be made by an experienced engineer of the resultant impact on project savings.  

If the resulting impact be substantial, the incentive should be recalculated. 
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1.8  Description of How Results Are Used in Savings Calculation 
The site-specific results reported here will be used to calculate case-weighted realization rates 

for each of the four savings parameters for the entire Custom HVAC group population.  These 

realization rates will be applied to all sites in tabulating the post-evaluation gross energy and 

demand savings.   
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Table 1-2: Custom Process Projects—Summary of Results 
 
 

On- On- On-
SESI EI / LOC APPL Peak Sum. Wint. Peak Sum. Wint. Peak Sum. Wint.
ID D2 ID # CUSTOMER TYPE kWh/yr % kW kW kWh/yr % kW kW kWh/yr % kW kW

11 EI 735634200 17525 Airport 247,944 41% 20.13 9.12  243,136 34% 15.70 40.00 98% 84% 78% 438%

12 D2 406866101 16911 Office Building 30,971 48% 9.30 0.00 31,110 42% 9.37 0.00 100% 87% 101% 100%

EI Subtotal 247,944 41% 20.13 9.12 243,136 34% 15.70 40.00 98% 84% 78% 438%
D2 Subtotal 30,971 48% 9.30 0.00 31,110 42% 9.37 0.00 100% 87% 101% 100%

Total 278,915 42% 29.43 9.12 274,246 35% 25.07 40.00 98% 83% 85% 438%
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RATIO

 Peak Coinc. Peak Coinc. Peak Coinc.

TABLE 1-2
CUSTOM HVAC  -  SUMMARY OF RESULTS

EVALUATION SVGS SESI / TRACKINGTRACKING EST. SVGS
National Grid SESI

 
 
 
 
 


