Energy Audits

Key e Understancing ReW ERErgy ISIEIg Used and
WHEre: CoSt eliECHVENMPIOVEMENLS CAnENMAEE
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Disciplines to Deliver




Types ' ‘Energy Audits

@ Preliminany, Audit
@ Single purpoese or Targeted Audits
@ General Audit

@ Investment Grade Audit




Preliminary Audit

@ Tleur andivisual Inspection of the facility.
@ Brief review: off energy: consumption data
@ Comparisen terindustiny/ averages

@ Preliminan/ cost and savings' estimates

@ Generally enly Identiiies gross Inefficiencies; and
\Wasie

PINerUsuallyfadequatenoriinal decisions

DS ElpItINpPHeHZRG delalearaudiis




@ 12 te 36 moenth of utility bill analysis develop
detailed load profiles

@ Metering on seme systems may: be periormed

@ In-depth Internviews with eperating persennel

@rldentiiies all'energy consenaton measuies
(=6l0))

prPetalledriinancialianalysisis perfermed ior each
ECO

@rSuiiicient detanfto uisiy preject Inplemertation:




Investment-Grade Audit

@ In seme erganizations, beth energy and non-
energy Investments are prieritized using a single
fimancial criteria - Return on Investment (ROI)

@ Dynamic medel of energy use of the existing
iacility and allf ECOs ldentified

@ Detailled! haseline are established and end use
MEternna s Utiliized as reguired

DA Comprenensiverfiinancial analy/sisiis provided
o each ECO




Ensuring High Quality Audits

@ Pre-Site Visit Data Collection

o Collect data, reguest utility: billing nfermation, Mmferm yeur
Account Executive and keepr Vianagement infermed

@) Site Visit by yeur Censultant

o Arrange: fier key: decision makers o) e present, makersure
yoUIShare coNces aneut plantandithey. are understoed 13y,
consuliant; Begin explenna/planning IeW leHund projects
aiid assign 2 single peint el contact ior the: consuliant te
Workstreugn

DrEellew=lhreugh

s Belnvelvediwitnralliehases,; keepimanagementinionmed
2EUIECOICOST, SaVingsS aneNtneing CRLUeAS

prDevelepraniimplenmentaucnizian




Energy Audits - key to understanding
how energy is being used and where
cost effective improvements can be
made

Collect Plant Data

U Elews; Uity u1lis;, ©Operating heurs; design: summan/, drawingand
SPECIfICAoNS

Calculaterenengy consumedpermillien gallens eiiwastewater treated and
Compane this tersimiarfacihiieswitiy/ouircolleagues:

IASPECTENErgy consumineledupmeEnand sysiems,; developralistof
polEnlal eneray/ CoNSENAIBNITMEASUNES




@ Perform a preliminany cost benefit analysis
U Capital and eperating cests
Ul Energy andl Demand savings

UIEffect o plant process; finished water guality:and
effiuent quality,

LI Payacks

CifAValiaeniny/ e iinancing and iuRcingG aiter el aies i
any.

DIASSEMbIE the team, dISCUSS theroppoertunities;and
gevelopranimplementatoniplan that makes SENSe ana
MEELsS Vour iacliiesiungue NEEES

PHmplement=imechnical ExpertisersiNeirAvailan eriHine
g Conpsuitant
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‘Audit Questions

[DOES e Process or eqguipment need te e Continuous: 2

Can|the process or Systemsiachieve the same result at a lower fiow
Ol CapaCity?

Cani it e runfer fewer heuUs?
Can|the eperaton e shiited 1o eli-peak ieurS?
Are VEDS an eplien fer vamhaklefiows e panial ioading cenaitiiens?

IHeWWould enlanced contirels andrend USe melernnginpact EREngy.
USage?

DE aliemaVelechneIegIES Glieir EliCIENCY CPPROIUININES?Z
VWenldreneray iainmeielp chianee ENEVIBIS?

[DE NG BVErerkItEValUE Gl eae SHIiNG CRPEIURILES
U EXPERISEIREqUIrEd i poientalNtargerSavings



Technolo Baseline Potential ECM
9y (If you have) (You may want to consider)
Coarse-Bubble Diffuser Fine-Bubble Diffuser

Inlet/Discharge Vane or No

Control VFD Control

Aeration Multi-stage centrifugal Singe-stage centrifugal blower
blowers with VFD Control

Mechanical Aeration - VFD Control Based on O2
Constant Speed Motor Content

Throttle, Bypass or No

VFD Control
Pumps Control

Pneumatic Electrical-Driven

Motors Standard Efficiency Motors  High Efficient Motors

Rotary Screw with

load/unload control VFD Control

Air Compressor




Technology

Dissolved Oxygen
System

Hydraulic-Driven
System

Sludge Dewatering

Sludge Thickening

UV Disinfection

Baseline
(If you have)

Manual Control

Water or hydraulic-oil
driven systems

Centrifuge

Centrifuge Thickening
System

Medium-Pressure UV
System

Potential ECM
(You may want to consider)

Automatic Control

Electrical-Driven System

Screw Press

Gravity Belt Thickening

Low-Pressure UV System




Aerati&h through Fine Bubble Diffusers

Replacement of Mechanical aerators or Coarse
Bubble Systems with Fine Bubble Diffusers and
High Efficiency Blowers May Allow a Large
Performance — Based Energy Savings Opportunity.




@ Higher Oxygen Transfer Efficiency

@ Coverage of Larger Area Increase Mixing and Oxygen
Transfer

@ Potential Large Energy Savings




@ CT POTW — Concept Project — currently 3 — 40 Horsepower
Surface Aerators

@ Replacement with app 60-80 Horsepower Spencer “Power

Miser”

@ Maximize Incentives (likely 50% of installed costs)

@ Fund project with payments from Energy Savings

@ Energy Upgrade —to be Delivered Far in Advance of major
Nutrient-removal Capital project




@N-P Removal Project at least 5 years out, vulnerable
to SRF availability

@ ESCO Blower / Diffused Aerator Delivery possible
in 2007 — 1Q2008

@ Energy Savings — immediate cost savings — ROI
greater than 30 percent




otor controller matches
motor speed to load

Possible Applications

Particularly suited for pumping and aeration - large energy draws in WWT

Should be considered when flow-restricting valves or moveable air vanes are
used for flow control

Existing pumps and blowers that use throttling devices can be retrofit with VFDs

Some Benefits

Offers a "soft start” capability

More precise control of processes such as water distribution,
aeration and chemical feed

25 HP at 100% 23 hrs/day vs. 2 hrs at 100%; 8 hrs at 75%;
8 hrs at 67%; 5 hrs at 50% VFD can reduce energy use by 45%




Aotors and Motor System

Pumps - Fans - Compressed Air - Drives

@ Pumprand blewer motors account for 80 te) 90% of the: energy: Cests:in
wastewater treatment facilities.

D EE moters are up ter 10%, mere efficient: tham standard moetoers.

D) Lifetime: enerngy Cests (o iinfa continuous-auty: moto); are: 10/1e) 20/ times
nIgher than the eiginal meter purchase prce= thinkilife: cycle Costs:

D1 EE meters shieuld herconsidered fer allinewinstallatens, replacement of:
alledmeLers andlSpares:

DEey ane frequently e cost=efiective: aliermauve torrewinaing:

DIVIGSHUIMES ale’ a2l CostefiectVe sulhstiluieNer operatnagnEa ULy,
aPplICAlIGASHITIGIONS:




Replace Hydraulic Drives

@ Electric metoers are usually: an excellent replacement
fier water or hydraulic-oll divenrequipment.

@I Energy IS\ wasted Inlthe: 3 CONVENSION SIEPS; EIectric
1ormechanical terhydravlic and vack termechanical
pElore It perfirems actual Work:

(7)) ©ther benefits Include, better contral; 1ess
malntenance

DFERErRY SaVIng canrappracch 20Y G greater:




Know where and how It Is used

Make the cost effective changes required to
use it more efficiently

Use it when it’s least expensive,
If possible

Take advantage of incentives,
rebates

and innovative funding
opportunities

Save




