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Types of Energy Audits
DEMAND vs SUPPLY

 ASHRAE Tiered Energy Audits
 Level I (Walk-Through Analysis)
 Level II (Energy Survey & Analysis)
 Level III (Detailed Analysis of Capital – Intensive 

Modifications, aka Process Audit)
 Renewable Energy Assessments

 Simple Discussion of Alternatives 
 Desktop Analysis
 Feasibility Study
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OUR GOALS:
Address both Demand & Supply

 All facilities will have Level II or Level III audit
 Uncover operational and equipment changes for 

efficiency
 These audits are NOT free, but have very fast 

paybacks
 All facilities will discuss renewable energy options 

and have a desktop analysis of promising alternatives
 Feasibility studies performed where potential exists for 

significant energy production
 All facilities will use BOTH to develop a prioritized 

action list to guide their next steps!
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Other names/types of audits
 Evaluate existing power consumption and metrics

 Utility bill analysis
 Benchmarking

 HVAC/Mechanical system audit
 Evaluate gas requirements (process & heating systems)
 Evaluate ventilation (efficiency & effectiveness)
 Controls (programmable thermostats, etc.) 

 Electrical system audit
 Motor efficiency / type 
 Variable frequency drives
 Lighting (systems, bulb type, controls)

 Process system audit
 Process improvement
 Operations optimization
 Efficiency planning
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The Auditor’s Toolkit
 Building Loads Analysis and 

Systems
 Steam System Scoping Tool
 GENLYTE GENESIS II
 COM Check-E2 3.0 Release 

I
 Motor Master + 3.0
 Pumping Assessment Tool 

(PSAT)
 AIR Master +
 InfoWater Scheduler

 eQuest
 Elite CHVAC
 3E Plus
 SKM Power Tools
 Cummins Power Generation 

Power Suite
 Caterpillar Electric Power 

Design Pro
 NYSERDA Checklists
 EPA audit tool (draft)
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Important Terms in Mass

 Utility = Not you!  The energy (electric or gas) 
provider.  

 PA = Program Administrator = MA investor-
owned utilities (not MLPs).  Required by 
Green Communities Act to identify and 
implement efficiency projects.  Your new best 
friend - can help pay for audits and provide 
incentives for projects!

 Identification of Energy Efficiency 
Opportunities = ~ Level I audits



Audit Costs and Providers

 PAs can and will fund audits!
 Free audits don’t get results—no buy-in
 Audit costs usually split 50/50
 You can negotiate with PAs to develop 

something that works for you
 PAs will do a free walk-through with a simple 

checklist (aka Identification of EE 
Opportunities)



Audit Costs and Providers (cont’d)
 PAs have auditors under contract for Level II audits

 Still require cost-share, but usually less expensive than 
specialists.  Usually ~ $10,000 (often split 50/50)

 Not likely to do any renewable energy work
 Usually do not provide plant energy balance
 Varying levels of experience depending on contractor

 PAs may fund specialist auditors for Level III/process 
audits
 Costs vary by plant size, from $8-60,000 (often split 

50/50)
 You need to demonstrate willingness/ability to 

implement projects
 Auditors may or may not look at renewables
 Auditors should provide a plant energy balance 
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Walk Through Audit
(ASHRAE Level I)

 DURATION:  Several hours in the facility

 PRODUCT: Usually suggestions for low cost 
improvements to lights/HVAC

 RESULTS: Quick payback projects that take 
advantage of utility rebates
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Energy Survey and Analysis
(ASHRAE Level II)

 DURATION: Several hours in facility plus 
additional time to review energy bills, etc.

 PRODUCT: Suggestions for low cost 
improvements to lights/HVAC and equipment 
upgrades in existing processes (e.g., VFDs, 
premium efficiency motors)

 RESULTS: Quick payback projects that take 
advantage of utility rebates
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Process Energy Audit
(ASHRAE Level III)

 DURATION: One or more days in the facility, time to 
analyze energy bills, develop pump curves, and 
possibly several weeks of data gathering

 PRODUCT: 
 Energy use in existing processes, alternative 

processes
 Potential design modifications
 Optimization of processes, equipment, design 

modifications
 RESULTS: Detailed operational and process 

suggestions with both short and long paybacks, some 
capital-intensive projects may require outside funding 
sources.  Most likely to result in significant savings



Renewable Energy Assessments

 Start small (discussion) and end large ($100k+ 
feasibility studies)

 Some energy auditors will do some level of 
renewable energy assessment, usually discussion 
and desktop analysis with recommendations for 
further study

 Renewable energy projects usually only cost-
effective AFTER all energy efficiency projects are 
completed.

 MA DOER will fund assessments for certain types of 
projects
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Audit Results:
One Size Does Not Fit All

FACILITY
NAME

AUDIT TYPE, 
LENGTH

AUDIT COST
(free audits no 
longer standard)

ANNUAL 
ENERGY COST

ANNUAL SAVINGS

Barnestable Level I-II, 8 pgs Free via utility Not calculated $32,422 

Edgartown (audit 
1) 

Level II, 56 pgs Free via utility $209,328 $17,728 

Edgartown (audit 
2) 

Level II, 170 
pgs w/specs 

Free via utility Not calculated $42,082

GLSD Level III, 117 
pgs

~$50,000 (split 
with utility) 

$3,286,000 $1,028,000 

Name Withheld 
(CT Water Facility)

Level III plus 
Desktop 
Renewables

~$25,000 $319,000 $55,000 efficiency, 
additional potential 
from up to 530 KW 
renewables
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Two types of audits

Projected Annual Savings
Level II

Building and 
Equipment 

Walkthrough

Level III 
(Process) 

Audit 
Shut off computers, copiers nights/weekends $           600 $           600

Use Energy saver mode on Computers, copiers $           250 $           250

Lighting upgrades $           500 $           500

Upgrade Domestic HW system $        2,000 $         3,000 

Install VFD on aeration blowers $      20,000 . 

Redesign Aeration system, install DO controls $       50,000 
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Level II audit results

Estimates of power usage by equipment 
type

No detailed analysis of equipment specs and 
performance

Estimates of implementation cost and 
payback 

Simple low cost solutions but less savings
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Level III (Process) Audit Results
 Process Energy Audit report includes: 

 Review of energy 
use and rates

 Energy balance

 Pump systems evaluation

 Process systems evaluation

 Recommendations: Operational & Energy 
Conservation

 Cost benefit analysis of proposed projects
 Higher cost savings
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Energy Balance example

WWTF Electric Energy Breakdown

Building Systems
2%

Prelim/Primary Treatment
7%

Biological System
37%

Secondary/RAS Pumps
9%

Sludge Thickening/Dewatering
12%

Digestion
14%

Sludge Drying
11%

Plant Water & Disinfection
8%



20



Review

 All facilities will benefit from an audit
 Audits vary in size, scope, complexity, and 

cost
 PAs will help you fund audits and projects
 Renewable energy assessments are 

important but should come after efficiency 
projects

 Audits that don’t lead to completed projects 
don’t save any energy!
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