What Drives Drives?

The components of NSTAR’s adjustable
speed drive programs and their role in
achieving overall efficiency goals.

Kevin Morley — NSTAR Electric & Gas
CEE Motor & Motor Systems Committee Breakout Session
June 11, 2008
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NSTAR

« Massachusetts’ largest
iInvestor-owned electric and
gas utility

« NSTAR serves 1.4 million
customer in MA

— 1.1 million electric
customers in 81
communities

— 300,000 natural gas
customers in 51
communities
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NSTAR Energy Efficiency Services

* For over 20 years, NSTAR has offered both
commercial and residential energy efficiency
programs to its customers

* In the past five years alone, NSTAR's energy
efficiency programs have helped customers save
800,000 megawatt-hours of electricity and 6.5
million therms of natural gas
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Objectives of Energy Efficiency Programs

» Transform the Market toward Energy Efficiency
Design and Practice

» Provide a simplified means for customers and
market actors to participate

» Educate customers on how to use energy
more efficiently

» Provide incentives to cost-effective, energy
saving projects
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NSTAR’s C&I Energy Efficiency Programs

Construction Solutions Program

« Lost Opportunity or New Construction Market

« Focus on Time-Dependent Projects where the installation of energy
efficient equipment and systems are for new construction, major
renovations and replacement of failed equipment

Business Solutions Program

 Retrofit Market

« Targets energy efficient opportunities for existing buildings and
equipment

« Replaces inefficient equipment or systems
« Reduces owners current operating costs
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C&I Energy Efficiency Application Types

» Prescriptive Application for common EE measures.

» Applications include: Lighting, Lighting Controls, HVAC,
Energy Management Systems, Compressed Air,
Electric Motors, & Variable Speed Drives

» Easy to use applications with pre-determined incentives

» Energy savings calculated by installation type, facility
type, and load shape data

» Custom Application for any other EE measure submitted
for program incentive consideration.
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Adjustable Speed Drives (ASD)

 Also known as Variable Speed Drives (VSD) and
Variable Frequency Drives (VFD)

» Types: Mechanical, Hydraulic, Eddy Current,
Magnetic (Magna-Drive), & Electrical (Solid State
AC)

» Adjustable speed drives are a control measure
that when added to a motor system will control the
speed of the motor

» Lower Speeds = Lower Electric Demand
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ASD /VSD Benefits

* Reduced energy usage: Motor and equipment are
speed controlled to provide the optimum flow

* Improved power factor: Phase power factor can be
improved to closer to 1.0

 Limited over-speed capability (depending on VFD
sizing)

» Slower speed and built in soft start reduces
mechanical stresses

* Motor usually runs cooler




What Drives Drives?

» Lower Motor Speeds = Electrical Energy Savings
« Cost $avings

« Equipment Savings — Longer Equipment Life

» Optimal Control Processes

* Increased Flexibility

 Utility Energy Efficiency Incentives
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Case Study: Prescriptive VSD Project

PROJECT: Medical Campus, BOSTON
(Prescriptive Retrofit)

Air handlers 24/7 operation
Total of 24 VFD, 1300 HP and 400,000 CFM
Converted to VFD controls

Annual savings of 2,998,432 kWh or
approximately $400,000

Prescriptive Incentive of $82,500
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Business Solutions

One NSTAR Way - SW360 \Q
Westwood, MA 02090
Tel:781-441-8592/Fax:761-441-8721

ELECTRIC wwunstarcom

Variable Speed Drives

Business Solutions 2008

Customer Information

Company Name Phone:
Contact Person: Fax
Address: City: Zip.
Mailing Address (if different): City: Zip
Account Number (or copy of NSTAR bill): Federal ID#:
Email Address:
Primary Use
DORestaurant Hotel/ Motel OElementary/High School ~ OGrocery  OWarehouse ~ OMulti-family  ORetail
OUniversity/College OHealth Facility ~ OlIndustrial/Manufacturing ~ (0ffice  COther:
Payment Method
[ICheck (Please circle one: Incorporated, Not Tncorporated, Exempt) DAccount Credit

O Check to installer (Must be registered with NSTAR) ~ Company name:
Vendor Information

Vendor: Contact: Phone:

Email Address:

Measure Information

Please review NSTAR's eligibility requirements on the reverse side. Attach invoices, product specification sheets and other
relevant documentation to this sheet.

Table 1: Select VSO Installation Type

BEF__[Builcing Exhaus! Fan [ _FWP_[Boiler Feed Waler Pump [ __RFA__[HVAC Reium Air Fan |
[Cooling Tower Fan (Single Speed only) HWP ot Waler Circ Pump SFA__|FVAC Supply Air Fen
CWP_[Chillod / Gond Water Pump MAF__|Make-up Air Fan WHP
Table 2: Selecl VSD Size
Horsepower Incentive Horsepower Tncentive Horsepower Tncentive Forsepower Tncentive
5 51,700 75 52,300 30 53,500 0 55,500
75 51,900 20 52,600 ) 53,600 75 56,000
[0 52,100 %5 $3,100 50 54,500 00 57,000
Table 3: From Tebles 1 & 2 above, il in using one fine for each VSD. Aflach specification sheets and invoice copies (o this application.
- VSD & Motor "
lmﬂmﬂypg Verson LocaioniDesignation Requested l_lr.;f;:ge per VSD
(Table 2)
0
istomer Acknowledgement
ion date:

Pre-nstalation - L cettify that allstatements made, i his application ace correct o the best of my Knowledge aad that Liave
€ form.

read and agree to the Terms and Conditions on the back of
Signature Name (print): Date

Post-Instatlation - | certify that I have seen the ECMs that have been installed and T am satisfied with their installation.
Signature Name (print) Date:
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| Reset Form I

| Reset Form I

Motors & Variable Speed Drives

Business Solutions 2008

@

One NSTAR Way - SW360 \Q
NsTA Westwood, MA 02090
Tel:781-441-8592/Fax:781-441-8721
ELECTR/

€ wwwastar.com

Customer Informa

Company Name: Phone:

Contact Person: Fax

Address: City: Zip.
Mailing Address (if different)’ City: Zip.
Account Number (or copy of NSTAR bill}: Federal ID#:

Email Address:

Primary Use

fal ul o yiHigh School ~ DGrocery ~OWarehouse ~ OMultifamiy — ORetail
OUniversity/College OHealth Facility  Olndustrial/Manufacturing ~ TIOffice  [Other:

Payment Method

[ICheck (Please circle one: Incorporated, Not Incorporated, Exempt) O Account Credit

OCheck to installer (Must be registered with NSTAR) ~ Company name:

Vendor Information
Vendor: Contact: Phone:
Email Address:,

Measure Information

Please review NSTAR' eli; ty requirements on the reverse side. Attach invoices, product specification sheets and other
relevant documentation to this sheet.

Table 1: Select VSD & Mofor Installation Type

[_Fwp_ TBoiler Feed water Pump [ RFA_ [HVAC Retum Air Fan |
HWP__| ot Water Circ Pump SFA HVAC Supply Air Far 1
| maF [Make-up air Fan | wHp  [ws Heat Pump Circ Loop |
Table 2: Select VSD & Moor Size
Horsepower Tncentive Horsepower Tncentive Horsepower Tncentive Horsepower Tncentive
B 52,000 75 52900 0 5,700 50 58,600
75 52,300 70 53,600 a0 5,600 75 59,600
0 52400 75 $4,100 50 5,900 i 70,200
Table 3: From Tables 1 & 2 above, il in using one line for ezch \/SD & Motor. Atiach speciication sheefs and invoice copies to this application.
Instaliation T V5D & Motor Motor Type Motor NEWA Model Requested
“.r:;;‘z 'V"“ Horsepower {ODP or TEFC) Speed Nominal Efficiency | Number | Location/Designation | Incentive
(Table 2) (Table 2)
Total Incentive|s 0
Customer Acknowledgement
ion date:

Pre-installation - 1 certify that all statements made in this application are correct to the best of my knowledge and that T have
read and agree to the Terms and Conditions on the back of the form.

Signature: Name (print): Date

Post-Installation - 1 certify that T have seen the conservation measures that have been installed and I am satisfied with their installation.
Signature: Name (print): Date

EE-103 Rev, 07108) Page 1 0f 2
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onstruction Solutions & Custom

@
One NSTAR Way - SW360 \Q
NsTAR Westwood, MA 02090
Tel:781-441-8592/Fax:781-441-8721
ELECTRIC wwwastarcom

Customer Information

Reset Form

Variable Speed Drives
Construction Solutions 2008

Company Name: Phone:

Contact Person: Fax:

Address: City: Zip.
Mailing Address {if different): City: Zip.
Account Number (or copy of NSTAR bill): Federal ID#:

Email Address

Primary Use

DRestaurant OHotel/Motel DElementary/High School ~ OGrocery ~ DWarehouse  OMulti-family  DRetail
OUniversity/College OHealth Facility ~ DindustrialiManufacturing  COffice  Other:

Payment Method

[ICheck (Please circle one: Incorporated, Not Incorporated, Exempt) [ Account Credit

Check to installer (Must be registered with NSTAR) ~ Company name:

Vendor Information

Vendor: Contact: Phone:,
Email Address:
Measure Information

Please review NSTAR’ eligibility requirements on the reverse side. Attach invoices, product specification sheets and other
relevant documentation to this sheet.

Table 1: Select VSD Installation Type

BEF___[Bullding Exhaust Fan [__FWP__[Boller Feed Water Pump [__RFA___[1WAC Rewm Arr Fan |
[_cTF"[Cooling Tower Fan* |___HWP__|Fot Water Circ Pump | SFA_[FVAC Supply Air Fan |
CWP___|Chilled / Cond Waier Pump. | MAF [Wske-up Air Fan | wHP_|WS Heal Pump Circ Loop |

Table 2: Select VSD Size

Horsepower Tncentive Horsepower Tncontive Horsepower” Thoentive”
0 s o0 S E Ds on all VAV fen installations.
— - - - 225hp and cooling tower fans 27.5hp
75 $1.900 20 2,600 ED EET NOT eligible for incentives.
5 32,100 % 55,100 5 54500

one line for cach VSD. Aftach specification sheets and invoice copies to this application.

Installation Type

Horsepower Location/Designation

Requested Incentive per VSD
Tabie2) (Table 2)

Total Incentive|$ 0.00

Customer Acknowledgement
date:

Pre-Installation - T certify that all statements made in this anhcanon are correct o the best of my knowledge and that T have
read and agree to the Terms and Conditions on the back of the form.

Name (print): Date:

Post-Instatlation - 1 certify that I have seen the ECMs that have been installed and T am satisfied with their installation.
Signature: Name (print) Date:

Page 10 2
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One NSTAR Way - SW360 \Q

Westwood, MA 02090 Custom
Tel:781441-8592/Fax781441-8721 2008

ELECTR/IC wwunstarcom

Customer Inform:

Company Name: Phone:

Contact Person: Fax:

Address: City: Zip.
Mailing Address (if different) City: Zip.
Account Number (or copy of NSTAR bill): Federal ID#:

Email Address:
Primary Use

o CIHoteliMotel ol igh School ~ TGrocery ~ TWarehouse  CIMulti-family  CIRetail
DUniversity/College DHealth Facility  OindustrialManufacturing ~ DOffice OOther:
DlLighting DOHVAC DOMotor DProcess DRefrigeration DOCompressed Air
IDrives on IComprehensive  CComprehensive DEnergy TI0ther

HY Design Il System
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Payment Method

OICheck (Please circle one: ncorporated, Not Tncorporated, Exempt) O Account Credit
OCheck to installer (Must be registered with NSTAR) ~ Company name:

Vendor Information

Vendor: Contact: Phone:
Email Address:,

[Custom Project

Program: DOConstruction Solutions OBusiness Solutions DOSmall Business Solutions
For Construction Solutions: Square footage covered by
OINew Building CINew Equipment CIRenovation of Existing Building ~ CIReplacement of Failed Equipment

OHVAC Mechanical - Engineer:
IWhole Building Approach - Architect:
Engineer:

Electrical Engineer:
ICustom - Engineer of record:

EE301 {Rev

Project Information

Attach project study including energy savings information and costs. Briefly describe the project below. (Attach a separate typewritten page if
necessary).

[Customer Acknowledgement
date:

Pre-Installation - 1 certify that all statements made in this application are correct to the best of my knowledge and that I have
read and agree to the Terms and Conditions on the back of the form.

Signature: Name (print): Date:

Post-Installation - 1 certify that I have seen the ECMs that have been installed and Tam satisfied with their installation.
Signature: Nae (print) Date:

Page 10f 4

NEXT. PA}[

LW

| Reset Form I

s




VSD and Motor Prescriptive Applications

« Set incentives

* Energy savings calculated using load shapes
* 9 Prescriptive HVAC Installation Types
 Eligible Sizes from 5hp to 100hp

* Precriptive applications provide a means of a
“door opener” for other energy efficiency
opportunities (Premium Efficiency Motors,
Lighting, HVAC, etc.)
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Future Program Modifications

* Expand prescriptive installation types in order to
iIncrease Program participation

* |Increase Customer/Vendor Outreach and
Education

« Statewide Energy Efficiency Providers anticipate
the adoption of New Motor Efficiency Standards
on both Motor and Motor/VSD applications

 Inform and educate customers regarding the new
standards prior to implementation
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Questions?

Open Discussion

Thank You !

.

)



To serve our customers and our trade allies

C&l Energy Efficiency Department

Phone: 781-441-8592
Online: www.nstar.com/Business
Email: C.and.l.Energy.Efficiency@nstar.com
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