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1. Background:  Energy performance contracting is based upon the pretense that real or actual energy savings are sufficient to pay for the dept service of an energy loan.  Problems exist when energy performance contracts (EPCs) are approved by HUD Field Offices where energy savings other than real or actual are used in the computation of total energy savings.  These savings generally called “stipulated” savings are based upon assumptions and many times do not reflect real or actual savings.  The use of stipulated savings is compounded further if there is no real measurement and verification (M&V) of the savings.  I use the word real since many EPC contracts says that they have M&V, but in review, the M&V methodology has no inherent measurements and statistical basis to reflect real and actual energy savings.  

2. Regulations:  
a. Federal regulations at 24 CFR 990.185(a) state that approval on an energy performance contract “shall be based on a determination that payments under the contract can be funded from the reasonably anticipated energy cost savings”.  
b. Federal regulations at 24 CFR 990.185 (a) (3) (ii) define how energy savings under the add-on subsidy approach are calculated.   
(ii) The actual cost of energy (of the type affected by the energy conservation measure) after implementation of the energy conservation measure will be subtracted from the expected energy cost, to produce the energy cost savings for the year. 

3. Guidance: - The HUD Field Office Review Procedure dated July 31, 2005 recognized the International Performance Measurement and Verification Protocol (IPMVP) as an acceptable standard for M&V.  Four options exist under the IPMVP which include:
Option A – Partially Measured Retrofit Isolation.  In this method, savings are determined by partial field measurement of the energy use of the system(s) to which an ECM was applied; separate from the energy use of the rest of the facility.  Measurements may be either short-term or continuous.  Partial measurement means that some but not all parameter(s) may be stipulated.  HUD would prefer that the yearly measurement be continuous throughout the life of the ECP and not just the first year.  

Option B – Retrofit Isolation. In this method, savings are determined by measurements of only the conservation measure and not the entire facility. Periodic or continuous measurements continue into project repayment stage.

Option C – Whole Building Analysis. In this method, building utility meter data is used to make direct or statistical comparisons of pre- and post-retrofit performance. Post retrofit measurements are continuous.

Option D – Calibrated Simulation. In this method, an hourly simulation is used to model building performance and simulate savings estimates.  Measured data is used to calibrate the engineering model.
The guidance states “In public housing energy performance contracting projects, IPMVP Option C is required unless another method is approved by the HUD field office.”

Extreme caution should be taken by HUD Field Office Staff in approving any M&V options other than Option C.  

The following table explains some of the risks related to approval of different IPMVP options:

	Risk Table

	HUD Incentive
	IPMVP Option
	Risk to HUD
	Risk To PHA
	Comments

	Frozen Rolling Base
	Option C & B
	None
	None
	Utility metering is performed to verify 100% of the energy savings.

	
	Option A
	None
	Medium
	The risk increases as the confidence level of the yearly M&V sample size decreases.  

	
	Option D
	None
	Medium to High
	

	Add-On Subsidy
	Option C &B
	None
	None
	Utility metering is performed to verify 100% of the energy savings.

	
	Option A
	None
	None
	If M&V is conducted yearly with a confidence level of 90% with a 10% error

	
	
	Minimum to Medium
	Minimum to Medium
	Risk increases if M&V is not conducted yearly or the sample size confidence level decreases.

	
	Option D
	High
	Medium
	Yearly savings are purely calculated with no real measurement and verification.

	Resident Paid Utilities
	Option A
	None
	Medium
	Risk increases if M&V is not conducted yearly or the sample size confidence level decreases.  The PHA is at risk if utility allowances are established using a statistical base.  Tenants are risk if utility allowances are based on an engineering analysis.

	
	Option D
	None
	Medium to High
	

	
	Option B &C
	None
	None
	Option can only be used if the ESCo guarantee is tied to a yearly comparison of resident paid utility bills.


4. Guidance

a. Federal regulations 24 CFR 990 provides four (4) different energy related financial incentives to Housing Authorities.  The following list is a summary of the four incentives offered:

i. Frozen rolling base 

ii. Resident Paid Utilities 

iii. Add-on subsidy

iv. Rate reduction.

5. Frozen Rolling Base Incentive 

a. This incentive allows a PHA to capture energy savings between the frozen rolling base consumption level (RBCL) for the project and the yearly reduced energy consumption attributed to the energy conservation measures.

b. HUD Field Office Actions – 
i. Initial Approval –
1. The HUD Field Office approves the RBCL including any adjustments.
a. Verifies that the projects utility consumption matches the 52722 form submission.
b. Review any adjustments to the baseline data.
2. The HUD Field Office verifies that at least 75% of the energy savings are used to pay the debt service payment.
3. Measurement and Verification Plan – HUD will be provided guidance although formal approval is not required.
ii. Yearly Review:
1. The HUD Field Office verifies that at least 75% of the energy savings are used to pay the debt service payment.
2. Measurement and Verification – HUD – None
c. PHA Responsibility   [ The PHA Assumes All Risk ]

i. Initially

1. Review and approve the non-adjusted baseline data insuring that it matches the 52722 form data.
2. Review and approve any adjustments to the baseline data. 

3. Measurement and Verification - Review, approve, and fully understand all proposed measurement and verification options included within the contract including all associated risk to the PHA for each option.  The PHA may want to utilize HUD guidance for measurement and verification as defined in the add-on subsidy section.

ii. Yearly

1. Calculate HUD funded savings by comparing the RBCL and actual utility consumptions at each project.  

2. Calculate the ESCo contract energy savings by reviewing the contract and the approved measurement and verification options.

NOTE:  The PHA RISK is the difference between the above two calculations which may or may not be covered by the ESCo’s guarantee.

6. Resident Paid Utility Incentive

a. This incentive allows a PHA to capture energy savings from resident paid utilities.  

b. Initially - The PHA will be responsible for reporting the following:

i. The PHA must develop a written procedure that defines how yearly utility allowances will be calculated.  This procedure is to define all necessary tasks, steps and forms necessary to accomplish this goal and insure compliance with 24 CFR 965 requirements.  The methodology will be either engineering or statistical based.
ii. A copy of the utility allowance procedure must be submitted to the HUD Field Office for review and approval.

iii. Prior to construction, the PHA must perform the following tasks:

1. Verify that their current utility allowances are correct and in compliance with 24 CFR 965 requirements.  

2. Provide the HUD Field Office copies of the certification and utility allowances calculations.

iv. After completion of construction the PHA must perform the following tasks.

1. The PHA must establish new utility allowances after installation of the energy conservation measures.  The new utility allowances are to be developed as per the Authority’s utility allowance procedure as noted above.

2. Provide the HUD Field Office copies of the utility allowance(s) calculations.

c. Yearly Reporting Requirements

i. The PHA is to update their current utility allowances as per 24 CFR 965 requirements.  The review process should be in accordance with its written procedure.

ii. The PHA must calculate the amount of money to be excluded from its calculation of rental income.  

	Note:  To calculate the amount excluded from rental income after the first year of the EPC contract the PHA must subtract the yearly utility consumption from the baseline utility consumption and multiply it by the current utility rate.  If the amount excluded from rental income is calculated as the difference between the baseline utility allowance and the revised utility allowances of the projects involved, then this amount will erode as utility rates increase.

	Example
	kwh
	rate             3% escalation
	Allowance
	Difference Between Year and Baseline Allowances
	Difference Between Year and Baseline Consumption  X  Current Rate

	Baseline Utility Allowances
	1000
	$0.1000
	$100.00
	
	

	1 year
	800
	$0.1030
	$82.40
	$17.60
	$20.60

	2
	800
	$0.1061
	$84.87
	$15.13
	$21.22

	3
	800
	$0.1093
	$87.42
	$12.58
	$21.85

	4
	800
	$0.1126
	$90.04
	$9.96
	$22.51

	5
	800
	$0.1159
	$92.74
	$7.26
	$23.19

	6
	800
	$0.1194
	$95.52
	$4.48
	$23.88

	7
	800
	$0.1230
	$98.39
	$1.61
	$24.60

	8
	800
	$0.1267
	$101.34
	-$1.34
	$25.34

	9
	800
	$0.1305
	$104.38
	-$4.38
	$26.10

	10
	800
	$0.1344
	$107.51
	-$7.51
	$26.88

	11
	800
	$0.1384
	$110.74
	-$10.74
	$27.68

	12
	800
	$0.1426
	$114.06
	-$14.06
	$28.52


iii. The PHA must insure yearly that at least 75% of the excluded rental income amount is being used to pay the debt service.

iv. The PHA is to provide HUD documentation that:

1. Certifies that the utility allowances have been reviewed as per its approved written procedure.

2. Copies of any revised utility allowances.

3. A breakdown of how “excluded rental income” was calculated.

4. Certifies that at least 75% of the excluded rental income is being used to pay annual debt service.

7. The Add-On Subsidy Incentive 

a. This incentive allows a PHA to capture energy savings through the Operating Fund   calculation.  

b. HUD Field Office Actions – 
i. Initial Approval –
1. The HUD Field Office approves the baseline utility consumption.  It is recommended that this be the same as the RBCL.  This baseline should match yearly reported data listed on the 52722 form.
2. The HUD Field Office approves any adjustments to the baseline data.
3. Measurement and Verification Plan - HUD must thoroughly review and approve this plan since HUD may be at risk based upon the IPMVP options approved.
ii. Yearly

1. Review the measurement and verification data to verify that energy savings were sufficient to pay off the yearly debt service.  Adjustments may be made to the yearly utility consumptions for heating degree-days if approved by HUD.  Guidance on heating degree-day adjustments is attached.  (Attachment #1)

2. Reduce the PHA’s current operation subsidy for any shortfall in the required energy savings.

The following flow chart may assist HUD Field Office staff in approving M&V Options.
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IPMVP Option C is required for all M&V unless another method is approved by the HUD

Field Office.

The ESCo MUST provide a breakdown by project showing  the total utility consumption for

master metered utilities  during the baseline years.  Consumption values must match the

HUD 52722 forms.

The ESCo MUST provide a breakdown by ECM showing the  total utility consumption of

that ECM during the baseline years.

IPMVP Option A and Option D may be considered using the following guidance.
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than 50% of the utility consumption.
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Used.

Yes

No
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Examples:

1) Refrigerators – Energy savings from refrigerator replacement can be calculated by:

a) Obtaining the mean electrical consumption for your existing refrigerator from a national database such as:

i) Weatherization Assistance Program - http://www.waptac.org (http://www.waptac.org/sp.asp?mc=techaids_refrigerator)

ii) Association of Home Appliance Manufactures of  www.aham.org - 

iii) Kouba-Cavallo Associates - http://www.kouba-cavallo.com/
(http://www.kouba-cavallo.com/refrig1.html)

b) Obtaining the mean electrical consumption for your new refrigerator from the same database as used above.

c) Refrigerator degradation – As the efficiency of a refrigerator decreases due to age, the electrical consumption increases.  To account for refrigerator degradation multiply the mean electrical consumption for the new refrigerator by 1.25.

d) Calculated energy savings is the difference between a and c above.

e) HUD Calculated Energy Savings  - Since this is an option A methodology and there is no energy savings confidence level established, the calculated savings will be reduced further by 25% 

2) Common Area Lighting that runs 24/7 – Energy savings can be calculated by:

a) Verify the location, type and usage (run times) of each fixture.

b) Calculating the existing electrical consumption of the existing fixture by reviewing bulb and ballast consumptions.

c) Calculating the new electrical consumption of the existing fixture by reviewing bulb and ballast consumptions.

d) Calculated energy savings is the difference between b and c above times run times 8,736 hours (24/7).

e) Yearly measurement and verification will require that the fixture count and usage of new fixtures be verified.

f) HUD Calculated Energy Savings - Full energy savings will be allowed provided the sample size of the yearly measurement and verification provides a confidence level of 90 %.  
3) General Lighting - Energy savings can be calculated by:

a) Verify the location, type and usage of each fixture.

b) Have the Authority certify that the fixture usage is accurate.

c) Calculating the existing electrical consumption by reviewing bulb and ballast consumptions of the existing fixture.

d) Calculating the new electrical consumption of the existing fixture by reviewing bulb and ballast consumptions.

e) Calculated energy savings is the difference between c and d above times run times the PHA certified usage (run times).

f) Yearly measurement and verification will require that the fixture count and usage of new fixtures be verified along with a certification by the PHA of the estimated run times.

g) HUD Calculated Energy Savings  - Since this is an option A methodology and there is no energy savings confidence level established, the calculated savings will be reduced further by 20% 
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IPMVP Option A and Option D may be considered using the following guidance.�
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