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1 EXECUTIVE SUMMARY

This Annual Report covers the first year of the UGI Utilities, Inc. - Gas Division (UGI Gas) Energy 

Efficiency and Conservation (EE&C) Plan, approved as part of UGI Gas's 2016 Rate Case (Docket No. 

R-2015-2518438). Program Year 1 (PY1) covers the period of October 1, 2016 through September 

30, 2017. The EE&C Plan experienced a strong start in PY1:

• UGI Gas launched two energy efficiency (EE) programs in PY1: the Residential Prescriptive 

(RP) and Nonresidential Prescriptive (NP), UGI Gas also launched its Combined Heat and 

Power (CHP) Program. UGI Gas also had a soft launch of a third EE program - its 

Nonresidential Retrofit (NR) Program - with a project that received the Small Business 

Project of the Year Award by the Central Pennsylvania Chapter of the U.S. Green Building 

Council.

• Costs in PY1 for the EE&C Portfolio were $1.99 million, which equaled 75% of projected 

costs. Of PY1 costs, UGI Gas spent $1.25 million on incentives, (160% of projections) and 

$736,155 on non-incentive costs (40% of projections).

• PY1 savings for the EE programs were 32,661 MMBtus (221% of projections) while costs 

were $1.98 million (87% of projections). The EE programs also resulted in electric savings of 

507 MWhinPYl.

• There was no participation in the CHP Program in PY1, however, a project was pre-approved 

for PY2. UGI Gas spent approximately $7,000 on administration and marketing for the CHP 

program in PY1.

• The total EE&C Portfolio provided $2.07 million in net benefits to customers with a benefit- 

to-cost ratio (BCR) of 1.74 as calculated under the Total Resource Cost (TRC) Test, including 

Demand Reduction Induced Price Effect (DRIPE) and the market price for CO2. Under the TRC 

Test without DRIPE and CO2, the Portfolio provided $1.20 million in net benefits to 

customers with a BCR of 1.43.

• In January 2018, UGI Gas plans to launch the two remaining EE programs - Residential 

Retrofit (RR) and New Construction (NC) - as well as fully launch the NR Program.
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2 PORTFOLIO OVERVIEW

2.1 Background

In January 2016, UGI Gas proposed a voluntary, five-year EE&C Plan as part of its Rate Case (Docket 

No. R-2015-2518438). By its order entered October 14, 2016, the Commission approved the EE&C 

Plan (as amended by settlement in the proceeding). UGI Gas respectfully submits this report 

documenting the results of its EE&C Plan for PV1 in compliance with the agreed-upon settlement 

provisions to provide an annual report. The results set forth below represent a portfolio of cost- 

effective EE&C programs that benefit the customer through decreased energy costs while 

maintaining cost-effectiveness under the IRC test.

UGI Gas has six natural gas EE programs in its EE&C Portfolio and one program focused on CHP. 

These programs are:

• Residential Prescriptive (RP) Program

• Nonresidential Prescriptive (NP) Program

• New Construction (NC) Program

• Residential Retrofit (RR) Program

• Nonresidential Retrofit (NR) Program

• Behavior and Education (BE) Program

• Combined Heat and Power (CHP) Program

These programs follow the designs and goals established in UGI Gas's 2016 rate case. All of the 

EE&C programs are voluntary and offer UGI Gas customers a wide range of energy efficiency and 

conservation measures to decrease natural gas consumption and, in turn, customers' annual energy 

costs.
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UGI Gas had a strong start to its EE&C Plan in PY1. Starting January 1, 2017, UGI Gas launched the RP 

Program, the NP Program, and the CHP Program, as well as had a soft-launch of its NR Program. 

Near the end of PY1, UGI Gas started on the development of the RR and NC Programs, which are 

scheduled to launch January 2018. Portfolio spending of $1.99 million was only 75% of projected 

PY1 spending, but first year savings of 32,661 MMBtus were more than twice first year projections. 

The high savings were mainly due to a strong PY1 for the RP Program. There were no CHP projects 

completed in PY1; however, there are a few active prospects in the pipeline that are considering 

CHP installations in 2018-2019. The EE&C Portfolio had a present value IRC net benefits of $2.07 

million, with a BCR of 1.74 where the market price of C02 and DRIPE were counted. Where DRIPE 

and C02 were excluded from the calculation, the EE&C Portfolio had a present value TRC net benefit 

of $1.20 million, with a BCR of 1.43. The following tables provide a high-level overview of the EE&C 

Portfolio's spending and savings for PY1 and the current phase.

2.2 Summary of Activity

Table 1. EE&C PORTFOLIO S UMMARY - PY1

Program Actual Projected %

Portfolio Spending $1,989,967 $2,658,506 75%

EE Programs $1,983,191 $2,271,006 87%

CHP Program $6,776 $387,500 2%

EE Program Natural Gas Savings

Annual (MMBtus) 32,661 14,769 221%

Lifetime ((MMBtus) 627,915 268,207 234%

CHP Net Primary Energy Savings

Annual (MMBtus) 0 169,855 0%

Lifetime ((MMBtus) 0 2,547,828 0%

Table 2. EE&C PORTFOLIO SUMMARY - PHASE I

Program Actual Projected %

Portfolio Spending $1,989,967 $27,000,000 7%

EE Programs $1,983,191 $24,204,900 8%

CHP Program $6,776 $2,795,100 0%

EE Program Natural Gas Savings

Annual (MMBtus) 32,661 647,407 5%

Lifetime ((MMBtus) 627,915 7,384,990 9%

CHP Net Primary Energy Savings

Annual (MMBtus) 0 1,706,090 0%

Lifetime ((MMBtus) 0 25,591,350 0%
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2.2.1 Summary of Program Costs

Table 3. PORTFOLIO COSTS BY PROGRAM - PY1

Program Total Incentive Non-Incentive
Residential Prescriptive (RP) $1,448,148 $1,171,100 $277,048

Nonresidential Prescriptive (NP) $108,419 $31,712 $76,707

Residential Retrofit (RR) $19,814 $- $19,814

Nonresidential Retrofit (NR) $51,030 $51,000 $30

New Construction (NC) $6,047 $- $6,047

Behavior and Education (BE) $- $- $-

Portfoliowide Costs $349,733 $- $349,733

Energy Efficiency Total $1,983,191 $1,253,812 $729,379

CHP $6,776 $- $6,776

Portfolio Total $1,989,967 $1,253,812 $736,155

Table 4. PORTFOLIO COSTS BY PROGRAM - Inception to Date

Program Total Incentive Non-Incentive
Residential Prescriptive (RP) $1,448,148 $1,171,100 $277,048

Nonresidential Prescriptive (NP) $108,419 $31,712 $76,707

Residential Retrofit (RR) $19,814 $- $19,814

Nonresidential Retrofit (NR) $51,030 $51,000 $30

New Construction (NC) $6,047 $- $6,047

Behavior and Education (BE) $- $- $-

Portfoliowide Costs $349,733 $- $349,733

Energy Efficiency Total $1,983,191 $1,253,812 $729,379

CHP $6,776 $- $6,776

Portfolio Total $1,989,967 $1,253,812 $736,155
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2.2.2 Summary of Program Savings

Table 5. ENERGY EFFICIENCY PROGRAM SAVINGS - PY1

Proa ram

Natural Gas (MMBtus) Electric Enemy (MWh) Capacity Water Savings (Million Gal)

Annual Lifetime Annual Lifetime WIW-yr. Annual Lifetime
Residential Prescriptive (RP) 26,872 512,870 507.0 9,836.4 0.111 0 0

Nonresidential Prescriptive (NP) 3,216 64,325 0.0 0.0 0.000 0 0
Residential Retrofit (RR) 0 0 0.0 0.0 0.000 0 0

Nonresidential Retrofit (NR) 2,573 50,720 0.0 0.0 0.000 0 0
New Construction (NC) 0 0 0.0 0.0 0.000 0 0
Behavior and Education (BE) 0 0 0.0 0.0 0.000 0 0

Energy Efficiency Total 32,661 627,915 507.0 9,836.4 0.111 0 0

Table 6. ENERGY EFFICIENCYf PROGRAM SAVINGS - Inception to Date

Proqram

Natural Gas (MMBtus) Electric Energy (MWh) Capacity Water Savings (Million Gal)

Annual Lifetime Annual Lifetime MW-yr. Annual Lifetime
Residential Prescriptive (RP) 26,872 512,870 507.0 9,836.4 0.111 0 0
Nonresidential Prescriptive (NP) 3,216 64,325 0.0 0.0 0.000 0 0
Residential Retrofit (RR) 0 0 0.0 0.0 0.000 0 0
Nonresidential Retrofit (NR) 2,573 50,720 0.0 0.0 0.000 0 0
New Construction (NC) 0 0 0.0 0.0 0.000 0 0
Behavior and Education (BE) 0 0 0.0 0.0 0.000 0 0

Energy Efficiency Total 32,661 627,915 507.0 9,836.4 0.111 0 0

Table 7. CHP PROGRAM SAVINGS

Savinas

PY1 Inception to Date

Annual Lifetime Annual Lifetime

Net Primary Fuel Savings (MMBtus) 0 0 0 0
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2.2.3 Summary of Program Cost-Effectiveness

Table 8. PORTFOLIO COST-EFFECTIVENESS BY PROGRAM - PY1 (2015$)

Proqram

TRC Test - B ase Case + D RIPE & C02 TRC Test - B ase Case

NPV Benefits NPV Costs NPV Net BCR NPV Benefits NPV Costs NPV Net BCR
Residential Prescriptive (RP) $4,167,589 $2,257,330 $1,910,258 1.85 $3,424,726 $2,257,330 $1,167,395 1.52

Nonresidential Prescriptive (NP) $443,933 $106,056 $337,877 4.19 $375,326 $106,056 $269,270 3.54

Residential Retrofit (RR) $- $17,175 $(17,175) 0.00 $- $17,175 $(17,175) 0.00
Nonresidential Retrofit (NR) $257,883 $108,220 $149,664 2.38 $203,788 $108,220 $95,568 1.88
New Construction (NC) $- $5,241 $(5,241) 0.00 $- $5,241 $(5,241) 0.00
Behavior and Education (BE) $- $" $- N/A $- $- $" N/A

Portfoliowide Costs $- $303,142 $(303,142) 0.00 $- $303,142 $(303,142) 0.00

Energy Efficiency Total $4,869,406 $2,797,164 $2,072,241 1.74 $4,003,840 $2,797,164 $1,206,675 1.43

CHP $- $6,400 $(6,400) 0.00 $- $6,400 $(6,400) 0.00

Portfolio Total $4,869,406 $2,803,564 $2,065,841 1.74 $4,003,840 $2,803,564 $1,200,276 1.43

Table 9. PORTFOLIO COST-EFFECTIVENESS BY PROGRAM - Inception to Date (2015$)

Program

TRC Test - E ase Case + D RIPE & C02 TRC Test - Blase Case

NPV Benefits NPV Costs NPV Net BCR NPV Benefits NPV Costs NPV Net BCR
Residential Prescriptive (RP) $4,167,589 $2,257,330 $1,910,258 1.85 $3,424,726 $2,257,330 $1,167,395 1.52
Nonresidential Prescriptive (NP) $443,933 $106,056 $337,877 4.19 $375,326 $106,056 $269,270 3.54
Residential Retrofit (RR) $- $17,175 $(17,175) 0.00 $- $17,175 $(17,175) 0.00
Nonresidential Retrofit (NR) $257,883 $108,220 $149,664 2.38 $203,788 $108,220 $95,568 1.88
New Construction (NC) $- $5,241 $(5,241) 0.00 $- $5,241 $(5,241) 0.00
Behavior and Education (BE) $- 5- S- N/A $- S' N/A

Portfoliowide Costs $- $303,142 $(303,142) 0.00 $- $303,142 $(303,142) 0.00

Energy Efficiency Total $4,869,406 $2,797,164 $2,072,241 1.74 $4,003,840 $2,797,164 $1,206,675 1.43

CHP $- $6,400 $(6,400) 0.00 $- $6,400 $(6,400) 0.00

Portfolio Total $4,869,406 $2,803,564 $2,065,841 1.74 $4,003,840 $2,803,564 $1,200,276 1.43
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2.3 Progress Against Goals

UGI Gas made significant progress towards savings goals, achieving 221% of its PY1 annual MMBtu 

projections, while only spending 75% of its PY1 projections. Administration costs came in below 

projections, partially due to the amortization of portfolio design and startup costs over the five-year 

life of the Plan. The strong start in PY1 can be primarily attributed to the success of the RP Program 

where customer incentives were 248% higher than initially projected. Overall, UGI Gas spent 

$1,989,967 in PY1, or approximately 7% of the approved settlement cap of $27 million.

UGI Gas also has kept the commitments it made in the settlement of its 2016 Base Rate Case. 

Paragraph 42 of the settlement for UGI Gas' 2016 Rate Case requires UGI Gas to limit the 

percentage of costs spent by the utility on the NP, NR, and Nonresidential New Construction 

Programs to 55% or less of the total cost to the utility and customer over the five-year life of the 

plan. The following table shows that for the phase-to-date, this value is 65%. UGI Gas is confident 

that this percentage will fall as the nonresidential programs ramp up and more customers 

participate.

Table 10. NONRESIDENTIAL PROGRAM UTILITY COST 
PERCENTAGES

Program Utility Cost

Incremental
Participant

Cost
Total
Cost % Utility

NP $108,419 $13,936 $122,356 89%

NR $51,030 $73,822 $124,852 41%

NNC $0 $0 $0 N/A

Total $159,449.42 $87,758.45 $247,208 65%

In addition, per Paragraph 39 of the settlement for UGI Gas's 2016 Base Rate Case, UGI Gas agreed 

to: (1) develop targeted marketing materials for existing residential multi-family customers and new 

multi-family residential construction, including master-metered multi-family residences; (2) 

coordinate with the Pennsylvania Housing Alliance and the Pennsylvania Housing Finance Authority 

(PHFA); and (3) track participation for buildings with more than one unit. In compliance with the 

settlement, in PY1, UGI Gas identified 35 rebates in the RP and NP program that were tied to 

buildings with more than one unit. This represented $36,800 incentive dollars and 1,721 MMBtus in 

first year savings. PY1 activity specifically targeted at the multifamily market involved engagement 

with stakeholders ready for the launch of the NR and NC Programs in PY2. UGI Gas was a sponsor at 
the Pennsylvania Housing Finance Authority (PHFA) Housing Summit on May 11th and 12th, 2017 and 

UGI Energy Efficiency Staff had a table at the summit offering information on UGI Gas's energy 

efficiency programs. In addition to the PHFA Summit, UGI Gas held a webinar for members of the 
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Housing Alliance of Pennsylvania. This multi-family development organization holds well attended 

webinars throughout the year.

Moreover, paragraph 40 of the settlement for UGI Gas's 2016 Base Rate Case requires UGI Gas to: 

(1) inform customers who contact UGI Gas or its CSPs with interest in participating in the EE&C Plan 

that they might qualify for the Company's Low Income Usage Reduction Program (LIURP) if they are 

income qualified; (2) refer such customers to LIURP; and (3) refer confirmed low-income customers 

to LIURP. In PY1, UGI Gas referred 10 customers to the Company's LIURP Team, none of which 

ultimately qualified for LIURP.
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2.3.1 Portfolio Costs

Table 11. EE&C PORTFOLIO COSTS BY CATEGORY - PY1

Component (Nominal $) Actual Projected %
Direct Utility Costs $1,989,967 $2,658,506 75%

Customer Incentives $1,253,812 $782,252 160%

Administration $468,875 $1,447,765 32%

Marketing $259,690 $382,806 68%

Inspections $7,590 $25,683 30%

Evaluations $0 $20,000 0%

Incremental Participant Costs $1,243,872 $8,864,503 14%

Table 12. EE&C PORTFOLIO COSTS BY CATEGORY - PHASE I

Component (Nominal $) Actual Proiected %
Direct Utility Costs $1,989,967 $27,000,000 7%

Customer Incentives $1,253,812 $16,909,824 7%

Administration $468,875 $6,790,090 7%

Marketing $259,690 $2,039,329 13%

Inspections $7,620 $600,476 1%

Evaluations $0 $660,281 0%

Incremental Participant Costs $1,243,872 $86,246,453 1%
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2.3.2 Portfolio Savings

Table 13. EE&C PROGRAM SAVINGS - PY1

Type Actual Projected %

EE Programs
Natural Gas (MMBtus)

Annual 32,661 14,769 221%

Lifetime 627,915 268,207 234%

Electric Energy (MWh)

Annual 507.0 248.3 204%

Lifetime 9,836.4 4,819.1 204%

Capacity Savings (MW) 0.111 0.055 204%

Water Savings (Million Gal)

Annual 0 573,340 0%

Lifetime 0 3,440,040 0%

CHP Program
Net Primary Energy Savings

Annual (MMBtus) 0 169,855 0%

Lifetime (MMBtus) 0 2,547,828 0%

Table 14. EE&C PROGRAM SAVINGS - PHASE I

Type Actual Projected %

EE Programs
Natural Gas (MMBtus)

Annual 32,661 647,407 5%

Lifetime 627,915 7,384,990 9%

Electric Energy (MWh)

Annual 507.0 4,722.6 11%

Lifetime 9,836.4 92,459.8 11%

Capacity Savings (MW) 0.111 1.052 11%

Water Savings (Million Gal)

Annual 0 26,189,579 0%

Lifetime 0 248,471,774 0%

CHP Program
Net Primary Energy Savings

Annual (MMBtus) 0 1,706,090 0%

Lifetime (MMBtus) 0 25,591,350 0%
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2.4 Updates

2.4.1 Portfolio Updates

• The Technical Reference Manual (TRM) used by the EE&C Portfolio has been updated to 

account for changes to federal standards and updates in program design. A redlined version 

is included as an attachment to this report.

2.4.2 Program Updates

• UGI Gas will be launching an online marketplace where customers can purchase Wi-Fi- 

enabled thermostats and receive an instant rebate. UGI Gas anticipates leveraging this 

marketplace to offer promotional deals to further drive customer participation.

• Wi-Fi thermostats within the RP Program will be required to be ENERGY STAR Certified 

starting in January 2018.

• UGI Gas is removing the 85% Et level incentive for commercial boilers in the NP Program and 

only allowing incentives for ENERGY STAR Certified commercial boilers, which equate to the 

90%+ Et (thermal efficiency) tier currently offered.

• The NC Program is launching in January 2018. Residential New Construction incentives will 

be $20 per MMBtu for homes achieving savings 30% above code based on a Home Energy 

Rating System (HERS) rating. Homes that are 30% above code and are also ENERGY STAR 

Certified can receive $30 per MMBtu.

• Under the RR Program, launching in January 2018, customers will be eligible for a 

comprehensive home audit at a cost of $150. Contractors will receive an additional $150 

from UGI Gas for audits they perform. UGI Gas will then offer customers an incentive based 

on the list of recommended measures from the audit. The incentives were designed to be 

higher and more comprehensive than what customers could receive through the RP 

Program. The list of measures and incentives is provided in Section 3.4.3.

• The NR Program will have a broader launch in January of 2018 and be managed in-house by 

the UGI Gas Energy Efficiency Staff.
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3 PROGRAM RESULTS

3.1 Residential Prescriptive Program

(Rate Classes R/RT, N/NT)

3.1.1 Program Description

The RP program is designed to overcome market barriers to energy efficient space and water 

heating equipment in the residential sector through rebates and customer awareness. The objective 

of the program is to avoid lost opportunities by encouraging consumers to install the most efficient 

gas heating technologies available when replacing older, less efficient equipment. The program also 

aims to strengthen UGI Gas's relationship with heating, ventilation and air conditioning (HVAC) 

contractors, suppliers, and other trade allies.

3.1.2 Program Highlights

The RP Program spent $1,448,148 in PY1, of which $1,171,100 were customer incentives. The 

Program provided first year gas savings of 26,872 MMBtus, 225% of plan projections. The Program 

provided lifetime gas savings of 512,870 MMBtus, 231% of plan projections. Under the TRC Test, 

including DRIPE and C02, the RP Program provided $1.9 million in present value of net benefits 

(2015$) with a BCR of 1.85. Without DRIPE or C02, the RP Program provided $1.2 million in present 

value of net benefits (2015$) with a BCR of 1.52

In July 2016, a request for proposal (RFP) was put out to all Conservation Service Providers (CSPs) 

registered with the PA PUC, requesting rebate processing service proposals for the newly developed 

UGI Gas prescriptive rebate programs. In October 2016, UGI Gas hired Energy Federation, Inc. (EFI) 

to process rebates, provide customer service and quality assurance inspections. The program 

implementation process took place from October through December 2016. During this time, the 

procedures and verification protocols were put into place, the rebate applications were developed 

and the inspection protocols were established. The final piece of the implementation was the 

completion of the online application portal, which gives customers real time rebate tracking. On 

January 1, 2017, the RP Program officially launched.

The RP Program saw participation increase each month throughout PY1. The customer participation 

increases went hand in hand with contractor participation as program buy-in continued to show 

growth and the Program exceeded its first year participation and savings targets by a significant 

margin. In total, 1,892 customers participated in the RP Program in PY1 - some of them receiving 

more than one rebate. For example, customers installing heating equipment may have also chosen 

to install a Wi-Fi thermostat. Below is a chart that highlights rebates issued by equipment type.
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Table 15. RP Participation

Equipment Rebates Issued
Wi-Fi Thermostat 1,530

ENERGY STAR Furnace 1,062

94+ AFUE Combi-Boiler 188

ENERGY STAR Tankless Water Heater 137

94+ AFUE Boiler 64

Total 2,981

3.1.2.1 Marketing Activity

Marketing activity began in November 2016 with an announcement on upcoming programs to local 

HVAC contractors in each region. Informational overview sessions were held in Harrisburg, 

Lancaster, Bethlehem and Reading and were attended by approximately 60 different HVAC 

Companies.

In addition to the contractor overview sessions, press releases were issued and an article was 

published in UGl's December issue of First Line. First Line is a monthly UGI publication provided to 

each member of the Pennsylvania General Assembly and the Pennsylvania Governor's office as well 

as the PA Congressional delegation, so that legislators may pass the information on to their 

constituents. Multiple newspapers across the region picked up the article, further broadening the 

customer reach.

Program marketing also included monthly bill inserts and radio advertising which aired during drive 

times throughout the region's most prominent radio stations. The announcements were focused on 

educating customers on the various energy efficiency options available, along with energy saving 

tips.

The majority of the marketing focus for the RP Program was spent on digital advertising. The 

website, www.ugi.com/savesmart was redesigned to include all of the new gas program offerings. 

The website included easy to follow navigation for either paper or online rebate applications. 

Additional digital advertising included various social media channels and google key word searches. 

UGl's social media team regularly promoted the RP Program while leveraging platforms such as 

Facebook, Instagram, Twitter and Pinterest.

3.1.2.2 Inspection Activity

EFI, the CSP responsible for processing rebates, has also been retained to provide inspections on a 

subset of applications. The purpose of these inspections is to confirm that the equipment on the 
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rebate application matches the equipment that has been installed in the customer's home. Payment 

of the rebate is withheld from applications flagged for inspection until such activity has been 

completed. In PY1, 94 inspections were performed, with only six inspections failing. Of the six failed 

inspections, five were for eligible equipment, but they had model numbers that did not match 

application information. These model numbers were updated and the rebates were issued to 

customers.

3.12.3 Evaluation Activity

A program evaluator will be hired in 2018 to perform an impact evaluation on the RP Program.

3.1.3 Program Updates

Beginning January 1, 2018, the qualification for a Wi-Fi Thermostat rebate will be updated from any 

internet connected thermostat to only Wi-Fi Thermostats that are ENERGY STAR Certified. In 

working closely with the Regional Representatives from the U.S. Environmental Protection Agency, 

it has been determined that in January 2018, there will be at least eight ENERGY STAR Certified Wi-Fi 

Thermostats available on the market. Given this information, UGI Gas feels that customers will have 

sufficient product offerings, thus, the RP Program will require ENERGY STAR Certification for all Wi

Fi Thermostats.

3*1.4 Residential Prescriptive Program Results

Table 16. PROGRAM COSTS

Component (Nominal $) PY1 - Actual PY1 - Projected %
Direct Utility Costs $1,448,148 $691,638 209%

Customer Incentives $1,171,100 $471,396 248%

Administration $84,894 $108,189 78%

Marketing $185,138 $95,631 194%

Inspections $7,015 $16,422 43%

Evaluations $0 $0

Incremental Participant 
Costs

$1,156,114 $494,391 234%
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Table 17. PROGRAM SAVINGS

Type PY1 - Actual PY1 - Projected %
Natural Gas (MMBtus)

Annual 26,872 11,969 225%

Lifetime 512,870 222,047 231%

Electric Energy (MWh)

Annual 507.0 248.3 204%

Lifetime 9,836.4 4,819.1 204%

Capacity Savings (MW) 0.111 0.055 204%
Water Savings (Million Gal)

Annual 0 0

Lifetime 0 0

Table 18. PROGRAM COST-EFFECTIVENESS (BASE CASE + DRIPE &

co2)
Benefits/Cost Component 
(2015$) PY1 Inception to Date
IRC NPV Benefits $4,167,589 $4,167,589

IRC NPV Costs $2,257,330 $2,257,330

TRC Net Benefits $1,910,258 $1,910,258

IRC Benefit/Cost Ratio 1.85 1.85

Table 19. PROGRAM COST-EFFECTIVENESS (BASE
CASE)

Benefits/Cost Component 
(2015$) PY1 Inception to Date
TRC NPV Benefits $3,424,726 $3,424,726

TRC NPV Costs $2,257,330 $2,257,330

TRC Net Benefits $1,167,395 $1,167,395

TRC Benefit/Cost Ratio 1.52 1.52

17 | P a g e



3.2 Nonresidential Prescriptive Program

(Rate Classes R/RT, N/NT)

3.2.1 Program Description

The Nonresidential Prescriptive (NP) Program is designed to overcome market barriers to energy 

efficient equipment in the small business and commercial sector through rebates and customer 

outreach. The objective of the program is to encourage business owners to install the most efficient 

gas heating technologies available to replace older, less efficient equipment. The program also aims 

to strengthen UGI Gas's relationship with HVAC contractors, suppliers, and other trade allies.

3.2.2 Program Highlights

The NP Program spent $108,419 in PY1, of which $31,712 were customer incentives. The Program 

provided first year gas savings of 3,216 MMBtus, 115% of plan projections. The Program provided 

lifetime gas savings of 64,325 MMBtus, 139% of plan projections. Under the TRC Test, including 

DRIPE and C02, the NP Program provided $338 thousand in present value of net benefits (2015$) 

with a BCR of 4.19. Without factoring in DRIPE or CO2, the RP Program provided $269 thousand in 

present value of net benefits (2015$) with a BCR of 3.54.

In late July 2016, an RFP was put out to all CSPs registered with the PA PUC, requesting rebate 

processing service proposals for the newly developed UGI Gas prescriptive rebate programs. In 

October 2016, UGI Gas hired Energy Federation, Inc. (EFI) to process rebates, provide customer 

service and quality assurance inspections for the UGI Gas prescriptive rebate programs. The 

program implementation process took place from October through December, 2016. During this 

time, the program designs were put into place, the rebate applications were developed, and the 

inspection protocols were established. The final piece of the implementation was the completion of 

the online application, which gives customers real time rebate tracking. On January 1, 2017, the NP 

Program was officially launched.

The program got off to a slow start, as can be expected with nonresidential programs. However, the 

NP program saw participation increase with key projects at churches, non-profit organizations and 

small businesses. Six customers participated in the NP Program in FY 2017. Below is a chart that 

outlines those customer's participation by equipment type.

Table 20. NP Participation

Equipment Rebates Issued
Steam Trap 15 - 74 PSI 24

90+ Et Commercial Boiler 5

ENERGY STAR Commercial Water Heater 4

Total 33
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3.2.2.1 Marketing Activity

Marketing activity for the NP program was conducted in conjunction with the marketing activity for 

the RP program, including contractor outreach, along with bill inserts, digital and radio advertising.

In addition, the NP program marketed specifically toward non-profit organizations and places of 

worship. These customers are often overlooked due to a perceived lack of funding. In reality, these 

customers might benefit from EE&C programs by reducing their overhead through bill reduction, 

which provides more direct service to their respective causes. In PY1, the NP program provided two 

large and efficient commercial boiler rebates to St. Patrick's Cathedral and St. Lawrence chapel, both 

within the Cathedral Parish of Saint Patrick in Harrisburg, Pennsylvania. A press release was 

developed, highlighting these projects in order to reach out directly to this market.

Another market that was directly targeted was the commercial kitchen industry. In order to better 

reach this community, UGI has enhanced its membership with the Pennsylvania Restaurant and 

Lodging Association (PRLA). The NP Program was featured in their monthly circulation, titled Quick 

Bites, which informed PRLA members of the various rebates available through the NP Program.

3.2.2.2 Inspection Activity

EFI, the CSP responsible for processing rebates has also been retained to provide inspections on a 

subset of applications. The purpose of these inspections is to confirm that the equipment on the 

rebate application matches the equipment that has been installed in the customer's business. 

Payment of the rebate is withheld from applications flagged for inspection until such activity has 

been completed. In PY1, inspections were performed on the majority of rebates, with two 

inspections initially failing due to an invoice model number error. Subsequently, the inspections 

were corrected and the rebates were approved.

3.2.2.3 Evaluation Activity

A program evaluator will be hired in 2018 to perform an impact evaluation on the NP Program.

3.2.3 Program Updates

Beginning January 1, 2018, the standard for a qualifying commercial boiler will be increased to 

require ENERGY STAR Certification. The NP Program currently offers an incentive of $2/MBH for an 

85% efficient commercial boiler and offers the same per MBH rebate with a $2,000 bonus for a 90% 

or greater efficient commercial boiler. With the increased qualifying standard of ENERGY STAR 

Certified, the 85% efficient level of incentive will be removed. An ENERGY STAR Certified 

commercial boiler will have a base incentive level of $2,000 plus an additional $2/MBH of capacity.
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3.2.4 Nonresidential Prescriptive Program Results

Table 21. PROGRAM COSTS

Component (Nominal $) PY1 - Actual PY1 - Projected %

Direct Utility Costs $108,419 $241,494 45%
Customer Incentives $31,712 $60,856 52%

Administration $6,402 $96,597 7%

Marketing $69,731 $77,278 90%

Inspections $575 $6,762 9%

Evaluations $0 $0

Incremental Participant Costs $13,936 $82,530 17%

Table 22. PROGRAM SAVINGS

Type___________________________ PY1 - Actual PY1 - Projected %

Natural Gas (MMBtus)

Annual 3,216 2,800 115%

Lifetime 64,325 46,161 139%

Electric Energy (MWh)

Annual 0.0 0.0

Lifetime 0.0 0.0

Capacity Savings (MW) 0.000 0.000

Water Savings (Million Gal)

Annual 0 573,340 0%

Lifetime 0 3,440,040 0%

Table 23. PROGRAM COST-EFFECTIVENESS (BASE CASE + DRIPE &
co2)

Benefits/Cost Component 
(2015$) PY1 Inception to Date
IRC NPV Benefits $443,933 $443,933

TRC NPV Costs $106,056 $106,056

IRC Net Benefits $337,877 $337,877

TRC Benefit/Cost Ratio 4.19 4.19
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Table 24. PROGRAM COST-EFFECTlVENESS (BASE CASE)

Benefits/Cost Component 
(2015$) PY1 Inception to Date
TRC NPV Benefits $375,326 $375,326

TRC NPV Costs $106,056 $106,056

TRC Net Benefits $269,270 $269,270

TRC Benefit/Cost Ratio 3.54 3.54
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3.3 New Construction Program

(Rate Classes R/RT, N/NT)

3.3.1 Program Description

The NC Program is designed to overcome market barriers to energy efficient space and water 

heating equipment, as well as high efficiency thermal envelopes, in both the residential and 

nonresidential new construction sector through rebates offered to builders and developers. The 

objective of the program is to avoid lost opportunities by encouraging builders and developers to 

install the most efficient gas heating technologies available instead of less efficient baseline 

equipment, as well as promote thermal envelope best practices. The program also aims to 

strengthen UGI Gas's relationship with architects, builders, HVAC contractors, suppliers, and other 

trade allies. The NC Program will be launched on January 1, 2018.

3.3.2 Program Highlights

In May, 2017, an RFP was released to all CSPs registered with the PA PUC. UGI hired Performance 

Systems Development (PSD) as the program implementer for the Residential New Construction 

(RNC) and Residential Retrofit (RR) Programs. In PY1, $6,047 was spent on administrative activities 

leading up to the launch. Program administration, incentives and marketing expenses will ramp up 

in PY2. Due to the minimal volume of projects anticipated in the nonresidential new construction 

market, the nonresidential component of the NC program will be managed by UGI EE&C Staff.

3.3.2.1 Marketing Activity

In 2018, marketing will be conducted through established builders and HERS raters that have been 

participants in the programs mandated for large electric distribution companies (EDCs) by Act 129 of 

2008, P.L 1592 (Act 129). The marketing plan for 2018 also includes outreach to various Home 

Builder Associations to educate this audience on the availability of this program. Finally, the 

marketing plan includes energy efficiency signage for homes that have been incentivized through 

the program. These signs will outline the energy efficient features of a UGI Gas Save Smart New 

Home.

33.2.2 Inspection Activity

There was no inspection activity in PY1 for the NC Program.

33.2.3 Evaluation Activity

There was no evaluation activity in PY1 for the NC Program.

3.3.3 Program Updates

For the residential new construction track, the Program will require builders to work with a HERS 

rater on their home. An incentive of $20 per annual MMBTU saved will be paid to a new home,
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heated with natural gas, that achieves savings of 30% over code or greater. A $30 per annual 

MMBTU incentive will be paid to homes that achieve savings of 30% over code and also achieve 

ENERGY STAR Certification. The increase in incentive is designed to move the market towards more 

homes being ENERGY STAR Certified and leverage the HERS rating approach taken by the EDCs 

under their Act 129 new construction programs.

3.3.4 New Construction Program Results

Table 25. PROGRAM COSTS

Component (Nominal $) PYt - Actual PY1 - Projected %

Direct Utility Costs $6,047 $130,407 5%
Customer Incentives $0 $0

Administration $6,047 $82,108 7%

Marketing $0 $48,299 0%

Inspections $0 $0

Evaluations $0 $0

Incremental Participant Costs $0 $0

Table 26. PROGRAM SAVINGS

Type PY1 - Actual PY1 - Projected %

Natural Gas (MMBtus)

Annual 0 0

Lifetime 0 0
Electric Energy (MWh)

Annual 0.0 0.0

Lifetime 0.0 0.0

Capacity Savings (MW) 0.000 0.000

Water Savings (Million Gal)

Annual 0 0

Lifetime 0 0
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Table 27. PROGRAM COST-EFFECTIVENESS (BASE CASE + DRIPE &
co2)

Benefits/Cost Component 
(2015$) PY1 Inception to Date
TRC NPV Benefits $0 $0

TRC NPV Costs $5,241 $5,241

TRC Net Benefits -$5,241 -$5,241

TRC Benefit/Cost Ratio 0.00 0.00

Table 28. PROGRAM COST-EFFECTIVENESS (BASE CASE)

Benefits/Cost Component 
(2015$) PY1 Inception to Date
TRC NPV Benefits $0 $0

TRC NPV Costs $5,241 $5,241

TRC Net Benefits -$5,241 -$5,241

TRC Benefit/Cost Ratio 0.00 0.00
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3.4 Residential Retrofit Program

{Rate Class R/RT)

3.4.1 Program Description

The RR Program is designed to overcome market barriers to energy efficiency in the existing 
residential sector through rebates offered either to customers undergoing a retrofit project or to 
their installation contractor(s). The program encourages improvements to the thermal envelope of 
the structure, particularly reductions in building air leakage and increases in insulation levels, as well 

as installation of the most efficient gas heating technologies. The program also aims to strengthen 

UGI Gas's relationship with HVAC contractors, suppliers, and other trade allies. The Residential 
Retrofit Program will launch on January 1, 2018

3.4.2 Program Highlights

In May, 2017, an RFP was released to all CSPs registered with the PA PUC. UGI hired Performance 

Systems Development (PSD) as the program implementer for the Residential Retrofit (RR) Program. 

In PY1, $19,814 was spent on administrative activities leading up to the launch. Program 

administration, incentives and marketing expenses will ramp up in PY2

3.4.2.1 Marketing Activity

No marketing activity was conducted in PY1 for the RR Program.

3.4.2.2 inspection Activity

There was no inspection activity in PY1 for the RR Program.

3.4.2.3 Evaluation Activity

There was no evaluation activity in PY1 for the RR Program.

3.4.3 Program Updates

The RR Program will incentivize customers to have a full diagnostic Building Performance Institute, 

Inc. (BPI) level energy audit completed on their home. The customer charge for this audit, from the 

contractor, will be $150. In addition to the $150 from the customer, the contractor will receive a 

$150 payment from UGI for each audit completed.

As a result of the audit findings, all cost effective measures will be presented to the customer in the 

form of a report with corresponding incentive levels. After the completion of a job, the customer 

will have a test-out audit performed by the contractor and a rebate will be issued for the measures 

that were installed. The list of efficiency measures and incentives are listed below.
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Table 29. RESIDENTIAL RETROFIT INCENTIVE SCHEDULE

Improvement Type Incentive to Customer

Efficient Space Heating System $500 - $1,800

Heating Pipe Insulation $5-$15 per ft.

Air Infiltration Reduction $150-$500

Roof/Ceiling Insulation $0.35 - $2 per sq. ft.

Wall Insulation $0.30-$1.50 per sq.ft.

Duct Insulation $5 per ft.

Duct Sealing $75 - $300

Wi-Fi Thermostat Installation $100

Low-Flow Fixtures $5-$30

Efficient Water Heater $300-$400

Water Heater Pipe Insulation $15 per ft.

Tank Temperature Turn-Down $5

3.4.4 Residential Retrofit Program Results

Table 30. PROGRAM COSTS

Component (Nominal $) PY1 - Actual PY1 - Projected %
Direct Utility Costs $19,814 $193,195 10%

Customer Incentives $0 $0

Administration $19,814 $144,896 14%

Marketing $0 $48,299 0%

Inspections $0 $0

Evaluations $0 $0

Incremental Participant Costs $0 $0
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Table 31. PROGRAM SAVINGS

Type PY1 - Actual PY1 - Projected %

Natural Gas (MMBtus)

Annual 0 0

Lifetime 0 0

Electric Energy (MWh)

Annual 0.0 0.0

Lifetime 0.0 0.0

Capacity Savings (MW) 0.000 0.000

Water Savings (Million Gal)

Annual 0 0

Lifetime 0 0

Table 32. PROGRAM COST-EFFECTIVENESS (BASE CASE + DRIPE &

co2)
Benefits/Cost Component 
(2015$) PY1 Inception to Date
IRC NPV Benefits $0 $0

TRC NPV Costs $17,175 $17,175

TRC Net Benefits -$17,175 -$17,175

TRC Benefit/Cost Ratio 0.00 0.00

Table 33. PROGRAM COST-EFFECTIVENESS (BASE CASE)

Benefits/Cost Component 
(2015$) PY1 Inception to Date
TRC NPV Benefits $0 $0

TRC NPV Costs $17,175 $17,175

TRC Net Benefits -$17,175 -$17,175

TRC Benefit/Cost Ratio 0.00 0.00
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3.5 Nonresidential Retrofit Program

(Rate Classes N/NT and R/RT as part of multi-family projects)

3.5.1 Program Description

The NR Program will provide incentives for overcoming market barriers for natural gas efficiency 

retrofits in existing commercial and multi-family buildings. The NR Program will launch fully on 

January 1, 2018.

3.5.2 Program Highlights

The NR Program spent $51,030 in PY1, of which $51,000 were customer incentives. The Program 

provided first year gas savings of 2,573 MMBtus and lifetime gas savings of 50,720 MMBtus. Under 

the TRC Test, including DRIPE and C02, the NR Program provided $150,000 in present value of net 

benefits (2015$) with a BCR of 2.38. Without DRIPE or C02, the NR Program provided $96,000 in 

present value of net benefits (2015$) with a BCR of 1.88.

While the NR Program was not anticipated to launch until PY2, an opportunity was identified for a 

pilot project with UGI Gas customer Classic Drycleaners that would serve as an example of the types 

of projects available to nonresidential customers. After enlisting support from an energy 

engineering firm, UGI Gas provided the customer with an initial incentive to perform a 

comprehensive energy audit and an incentive based on the recommended measures from the audit. 

In total, the audit identified cost-effective opportunities to install new gas commercial dryers, dry 

cleaning machines, and steam pipe insulation, all of which the customer installed and an incentive 

was provided. The project was so successful that it was awarded the Small Business Project of the 

Year Award by the Central Pennsylvania Chapter of the U.S. Green Building Council.

3.5.2.1 Marketing Activity

No marketing activity was conducted during FY 2017. Marketing for the NR program will kick off in 

PY2. While the full marketing plan is not yet developed, the same methods used to market the NP 

program will be utilized for the NR program. Those methods will Include, but not be limited to, 

digital advertising and contractor outreach.

3.5.2.2 Inspection Activity

The NR project that was completed in PY1 was inspected at multiple phases by UGI Gas staff to 

ensure that the project met agreed upon expectations.

3.5.2.3 Evaluation Activity

There was no evaluation activity in PY1 for the NR Program.
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3.5.3 Program Updates

The NR Program will launch fully on January 1, 2018. Due to the minimal volume of projects 

anticipated for the NR Program, this program will be managed by UGI EE&C Staff. Each project that 

is processed through the NR program will be inspected by a Certified Energy Manager (CEM) UG! 

EE&C staff member. Additionally, UGI Gas will leverage a network of energy engineering companies 

to assist as needed with customer audits, data verification and energy modeling.

3.5.4 Nonresidential Retrofit Program Results

Table 34. PROGRAM COSTS

Component (Nominal $) PY1 - Actual PY1 - Projected %

Direct Utility Costs $51,030 $96,597 53%
Customer Incentives $51,000 $0

Administration $30 $48,299 0%

Marketing $0 $48,299 0%

Inspections $0 $0

Evaluations $0 $0

Incremental Participant Costs $73,822 $0

Table 35. PROGRAM SAVINGS

Type PY1 - Actual PY1 - Projected %

Natural Gas (MMBtus)

Annual 2,573 0

Lifetime 50,720 0

Electric Energy (MWh)

Annual 0.0 0.0

Lifetime 0.0 0.0

Capacity Savings (MW) 0.000 0.000

Water Savings (Million Gal)

Annual 0 0

Lifetime 0 0
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Table 36. PROGRAM COST-EFFECTIVENESS (BASE CASE + DRIPE &

co2)
Benefits/Cost Component 
(2015$) PY1 Inception to Date

TRC NPV Benefits $257,883 $257,883

TRC NPV Costs $108,220 $108,220

TRC Net Benefits $149,664 $149,664

TRC Benefit/Cost Ratio 2.38 2.38

Table 37. PROGRAM COST-EFFECTIVENESS (BASE CASE)

Benefits/Cost Component 
(2015$) PY1 Inception to Date
TRC NPV Benefits $203,788 $203,788

TRC NPV Costs $108,220 $108,220

TRC Net Benefits $95,568 $95,568

TRC Benefit/Cost Ratio 1.88 1.88
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3.6 Behavior and Education

(Rate Class R/RT)

3.6.1 Program Description

The objective of the BE program is to motivate a large group of residential customers to save energy 

by changing their behavior through education, outreach, and energy monitoring. The premise is that 

the delivery of timely, salient, and personalized information allows for informed decision-making. 

Small changes with noticeable results pave the way for wider program participation and increased 

future savings.

3.6.2 Program Highlights

The BE program is scheduled to launch October, 2018 assuming a CSP has been identified and all the 
necessary IT system requirements have been established. No activity took place in PY1. An RFP for 

program implementers is anticipated to be released early in 2018.

3.6.2.1 Marketing Activity

There was no marketing activity for the BE program in PY1.

3.6.2.2 Inspection Activity

There was no inspection activity for the BE Program in PY1.

3.6.2.3 Evaluation Activity

There was no evaluation activity for the BE Program in PY1.

3.6.3 Program Updates

There are no updates for the BE Program at this time.

3.6.4 Behavior and Education Program Results

There were no costs or savings for the BE Program in PY1.
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3.7 Combined Heat and Power

(Rate Classes DS, LFD)

3.7.1 Program Description

The CHP Program seeks to promote the installation of cost-effective and net-primary-energy-saving 

CHP projects and provide meaningful CO2 emission reductions. A CHP plant produces electricity at a 

commercial or industrial site while at the same time using the waste heat from the production of 

the electricity to serve a thermal load. Net efficiencies come from the recovered heat that is 

typically wasted in grid electricity production and avoided transmission and distribution losses from 

delivering the electricity from the generator to the customer site.

3.7.2 Program Highlights

The CHP Program spent $6,776 on administrative and marketing costs in PV1, but no CHP projects 

were completed. Each CHP project is run through a cost effectiveness test as part of the initial pre

screening. Upon completion of each project, the final project costs are evaluated to determine the 

final incentive level. One project has been pre-approved for PY2. Pending any major setback or 

scope change, UGI Gas anticipates the first CHP incentive will be issued in PY2.

3.7.2.1 Marketing Activity

UGI will leverage case studies from prior successful CHP installations, along with customer outreach 

via Relationship Managers who will educate customers on the potential benefits of CHP.

3.7.2.2 Inspection Activity

There was no inspection activity in PY1 for the CHP Program.

3.7.2.3 Evaluation Activity

There was no evaluation activity in PY1 for the CHP Program.

3.7.3 Program Updates

There are no changes or updates to the CHP Program anticipated for PY2.
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3.7.4 Combined Heat and Power Program Results

Table 38. PROGRAM COSTS

Component (Nominal $) PY1 - Actual PY1 - Projected %

Direct Utility Costs $6,776 $387,500 2%

Customer Incentives $0 $250,000 0%

Administration $1,955 $50,000 4%

Marketing $4,821 $65,000 7%

Inspections $0 $2,500 0%

Evaluations $0 $20,000 0%

Incremental Participant Costs $0 $8,287,582 0%

Table 39. PROGRAM SAVINGS

Type PY1 - Actual PY1 - Projected %
Net Primary Fuel Savings (MMBtus

Annual 0 169,855 0%

Lifetime 0 2,547,828 0%

Table 40. PROGRAM COST-EFFECTIVENESS (BASE CASE + DRIPE &
co2)

Benefits/Cost Component 
(2015$) PY1 Inception to Date
TRC NPV Benefits $0 $0

TRC NPV Costs $6,400 $6,400

TRC Net Benefits -$6,400 -$6,400

TRC Benefit/Cost Ratio 0.00 0.00

Table 41. PROGRAM COST-EFFECTIVENESS (BASE CASE)

Benefits/Cost Component 
(2015$) PY1 Inception to Date
TRC NPV Benefits $0 $0

TRC NPV Costs $6,400 $6,400

TRC Net Benefits -$6,400 -$6,400

TRC Benefit/Cost Ratio 0.00 0.00
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I. Residential Time of Replacement Market

A. Space Heating End Use

1) Efficient Space Heating System

Unique Measure Code(s): TIM)

Draft dale: 12/14/15

1-tVeclive dale: TIM)

i:nd dale: TIM.)

Measure Description

This measure applies to residenlial-sized gas furnaces and boilers purchased al the lime of natural replacemeni. A 

qualifying furnace or boiler inusl meet minimum efficiency requirements (Al-TJL).

Definition of Baseline Condition

The efficiency levels of the gas-fired furnaces or boilers that would ba\ e been purchased absent ibis or another DSM 

program are shown in the following table.

Kquipmcnt 1'vpi' Baseline AFUE

Gas Furnace 80%

Cias Boiler 80%

Definition of Efficient Condition

The installed gas furnace or boiler must have an AFUk greater than that shoun in the table below. l:IT/cicni mode) 

minimum AFUF. requirements are detailed below.

Equipment Type Minimum AFUF

Gas Furnace 05%

Gas Furnace with FCM Fan 95%

Gas Boiler 94%

(•as Savings Algorithms

MMMlu savings arc realized due to the increase in AI'UI: of the new equipment. MMLilu savings vary by equipment 

type due to differences in model specific baseline AFUF and high efficiency AFUF percentages. Sav ings are 

calculated front the baseline new unit to the installed efficient unit.

Amtitnl Gas Savings (MMBtu)
Cnpacity0ui * / 1

1,000 X \Ah'UEBase
1

AFUE,:,!
x EFLHilea[

Where:

I December 4 84. 20175
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Capacity om 

1,000 
AFUEb*.
AFUEffr
EFLHh«

Electric Savings Algorithms

Electric energy savings result from efficient furnace fans (ECM) that may be included with efficient furnaces. 

Electrical savings from fan motor efficiency does not apply to boilers.

Energy Savings 

AkWh =446 kWh

= Output capacity of equipment to be installed (kBtu/hr)

= Conversion from kBtu to MMBtu

= Efficiency of new baseline equipment (Annual Fuel Utilization Efficiency)

= Efficiency of new equipment
= Equivalent l-'ull Load Heating Hours (846 hours for furnaces, 990 for boilers)1

Demand Savings

AkW = 0.105 kW

Where:

AkWh

AkW

Gross customer annual kWh savings for the measure. Based on Act 129 

TRM 311 kWh heating season plus 135 kWh cooling season.

Gross customer summer load kW savings for the measure. Based on Act 

129 TRM.

Frecridership/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero,

Equipment Type Free Ridership Spillover

Gas Furnace 0% 0%

Gas Furnace with ECM Fan 0% 0%

Gas Boiler 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Ty pe Measure Lifetime

Gas Furnaces 20

Gas Boilers 25

Source: Lifetime estimates used by Efficiency Vermont and PGW.

F_R.11 based on PGW 2014 evaluation by APPRISE. Adjusted by the ratio of HDD inUGi Gas territory relative to PGW 

territory. For consistency, used the HDD (base 65) from the same source - PI JC Act 129 TRM. UGI territory represented by the 
average of Harrisburg and Allentown.

December+84, 20)74
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Water Savings

There are no water savings for this measure.

2]_WiFi Thermostat - ENERGY STAR®

a*

Unique Measure Code(s): TUI)

Drall date. 12/1-1/15

HlYective date: TBI)

linddate: TBD

Measure Description

This is a Wil:i thermostat controlling a rcsidemiiil-si/ed gas furnace or boiler.

Definition of Baseline ( ondition

The baseline is a manual thermostat where each temperature setting change requires human intervention.

Definition of Kffieient (.'ondition

The eflicicnl thermostat is one that is Wifi enabled. [-NHKGV STARJo certified and can be programmed to 

automatically increase or lower the temperature setting at different times of the day and week.

(>as Savings Algorithms

Annual Gas Savings {MMBtu)= SHprc x 84^5% = (70.5 - 18.1) x 84rS% = 4.193t36 MMBtu 

Where:

snP,t
S4-5%

70.5 

18.1

= Space Heal MMBtu gas usage with manual thermostat 

= Percentage savings from WiFi thermostat compared to manual thermostat' 

= Typical UGI Gas residential healing customer total gas usage in MMBtu 

= Non-snace-heat uas usaue in tvnical residence.’

Klcctric Savings Algorithms

If the type of air conditioning is known, then use the appropriate algorithm below. If the type or existence of air- 

conditioning is not known, then assume that ‘15% have air-conditioning and estimate the cooling savings as 45% of a 
house with central air conditioning.'* 1

Kcduccd furnace Ian or boiler circulator pump usage is also likely to occur and provide electricity savings during 

both the healing and cooling seasons, but these auxiliary savings are not accounted for in the following algorithms.

’ FdetWl-»avwg>-hoin—b'wfg|r-S«vffltf*-lT>m-Honev¥relf Coinieeied T1ien»u:.tuK': Ryhitvh-trboergs. uml Chnmie Change 

Gowfeience lolT-.ltw-Sttfwtfi^tutmwyoH^iHaHonl'erceni run time reduction required foi l-NfKGV STARK1 certification. 

HNI'RGV START I’rocrani Rcaiiireinenis For Connected Tliermosuu l'ioduct>. p 10.
Impy/.'ww w cncruvstar eov /<ik'N'dcl;nill;lik,.>lii.'.--cl 'diK:iiiiiciii;KNT.l<(i V^olOS I AR%20llR'erainll.o20Re<iuiremeui>%2Ufor°o2(K'~ 

i>micclcil%2<)rhiTiin'St:iis%2UVeision%2Ul.o ixlf 
' Non-space-hcat usage iWMiniption fiom UGI Gas data.

1 I’eieeiilngc of houses with air-eondiiioning fiom UGI daia

December -1S4. 20175
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Energy Savings

AkWh = AkWhAlL, . AkWhCool

AkWhAgx = Annual Gas Savings (MMBtu) x Auxiliary

AkWhcooi = 0 kWh if house has no air conditioning

= AkWhcAc if house has central air conditioning

= 0 if house has room air conditioning

- 45% * AkWht-AL' if no infonnation about air conditioner

AkWhCAC = Single Family Detached = 37.9 kWh 

Single Family Attached = 36.1 kWh 

Multifamily = 34.8 kWh'

Deemed Savings:

AkWh = AkWhflUN + AkWhCAC (missing AC info) = 7.7 + 16.1 = 23.8 kWh

AkWhail>. = 1.53 x 5.02 = 7.7

AkWhcAc (missing AC info) = 45% x AkWhCAC

= 45% X ((37.9 X 75%)+ (36.1 X 11%) + (34.8 x 10%)) = 16.1

Demand Savings

AkW = 0 kW

Where:

AkWh = gross customer annual kWh savings for the measure.

AkW = gross customer summer load kW savings for the measure.

Freeridership/Spillovcr
Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Tvpc Free Ridership Spillover

Programmable Thermostat 0% 0%

Persistence
The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Tvpe Measure Lifetime

WiFi Thermostat 11

Source: UGI Phase II Electric Filing.

Water Savings

5 UGI EE&C Plan Phase II. Appendix A. page 100.

December +84,2017+
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B. Water Heating End Use

1) Tankless Water Heater

Unique Measure Codc(s): TUD 

Draft date: 12/14/15

Ulleciive date. TBD 

litid dale: TBD

Measure Description

This measure is an on-demand aas water heater.

Definition of Baseline Condition

The efficietury lev els of the gas-llred stand-alone storage water heater that would have been purchased absent this or 

another DSM program are shown in the following table.

Kuuipnient Tvne Usauc Draw Pattern Baseline UKI;'1' • ..........f Formatted Table

Gas Stand-alone Sioraee Water

1leater

Ver\ Small 0.27

Gas Stand-alone Storaue Water

1leater

Low 0.52

Gas Stand-alone Storaee Water

1 leater

Medium 0 58

Gas Stand-alone Storaue Water Hiuh 0.64(4.44-?' ..........| Formatted Table

Baseline usaec draw nattem is established hv the capacity of the installed tankless water heater, usinu the table 

below:

Usavc Draw Pattern Max C>PM

Daily Volume in 

Gallons (IT

Verv Small 0<GI>M < 1 7 l‘i

1 .ow 1.7 < GPM <2.8 58.

Medium ? 8<GI’M <4 0 55.

Jlifili 4 0 < GPM 84.

If the tankless water heater capacity is not available, assume medium tisaue draw pattern

-{ Formatted: Font: Times New Roman

' (Formatted Table

'{ Formatted: Font: Times New Roman

. ( Formatted: Font: Italic

. ( Formatted: Font: Times New Roman

\ [ Formatted: Font: (Default) Times New Roman

Definition of Kffieient Condition
The installed tankless water heater must have an Uni- greater than that shown in the table below. 1-lTicienl model 

minimum U) J; requirements are detailed below,

F.quinrnciit Tvoe Minimum UKF

Gas Tankless Water 1 leater 0.872

\[ Formatted: Centered 

( Formatted: Font: Times New Roman 

( Formatted: Font: (Default) Times New Roman 

\[ Formatted: Centered 

'[ Formatted: Font: Times New Roman

Formatted: Font: (Default) Times New Roman 

'V,Formatted: Foot: Times New Roman

'' Based on the federal standaiJ for residential eas-tired water Iteatet as of June 201" ami assumed tvnical 40 callon slmaue 

Inins //www.Inw Cornell edu''c1i>ic\t,UV430.32
:-Bn-.<sl on tlty-fedefol-siiinrlintl-foi [^-.kteonal-ert^-jked miter heiitef ns

■.'■1 Formatted: Centered 

Formatted: Font: (Default) Times New Roman 

'.( Formatted: Centered 

[ Formatted: Font: Times New Roman
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(>»* Savings Algorithms

The following formula for gas savings is based on the 1)01; test procedure for water healers-.

Annual Gas Savings (MMRtu) vUEF1(
1

vEF*fr
xV x p x cp x 6741-,04-5 x 365

1,000,000

Where:

UKF„ast

(IF!),,
V

(±L
365

1,000.000

- Uniform Hneres1 I'aetor of baseline water heater based on usage draw pattern 

= Uniform Uncrev factor of efficient water heater

= Daily volume of hot water usatte in mi I Ions See table in baseline seel ion. If usage draw 

pattern is unknown, assume medium (55 eallons/davt 

= Water density at I25°l:(8.24 Ih/gal) 

f SneciTic heat of water f 1.00 Btii/|h °l;l 

f gl; temperature rise betv,een inlet and outlet of water heater 

= Davs ner sear

= Dtu Per MMRtu

_=-l*rter-gvT(ietor-of-bo>e4it)e-water-tie4tter—0.^15
0*Vu___^fciiwfgy-l^et' >r-of efftewtl-svater-lwmef

Electric Savings Algorithms

There are no electric savings from this measure.

Energy Savings

AkWh = 0 kWh

Demand Savings

AkW = 0 kW

Where:

AkWh = gross customer umuial kWh savings for the measure.

AkW = gross customer summer load kW savings for the measure.

Freeridcrship/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Type Free Ridership Spillover

Tankless Water Heater 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

10 CfR Aowndis H to Suhnan H of I’aii -f 30. Unifoim Tesi Meiliod for MeaMuine the I'nerev Consumntion of Walei Hcaleis

December 4S4. 20175
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Equipment Type Measure l.ifctime

Tankless Water 1 leater 20

Source: Fnergy Slur Residential Water I lealer.s: l-'inal Criteria Analysis. April 1,2008. p. 10.

Water Savings

There arc no water savings for this measure.

C.Combined Space and Domestic Hot Water Usage

1) Combination Boiler - Space Heating and DHW

Uniituc Measure Code(s): TBD 

Draft date: 12/14/15

LlTeelive date: TBD

End dale: TBD

Measure Description
This measure applies to residential-si/ed combination boilers purchased at the time of natural replacement. These 

are integrated boilers that provide hot water for space healing and on-demand domestic hot water and have minimal 

or no hot water storage. A qualifying combination boiler (combi boiler) must meet minimum efficiency 

requirements (AKUli).

De/initiori of Baseline Condition

The efficiency levels of the gas-fired boiler and stand-alone storage water heater that would have been purchased 

absent this or another DSM program are shown in the following table.

Equipment Type Baseline

Gas Boiler 80% AEUE

Gas DI1W tank 0.615 EE''

Definition of Efficient Condition
The installed gas furnace or boiler must have an AJ'UE greater than that shown in the table below. Efficient mode! 

minimum AEUE requirements are detailed below.

Equipment Type Minimum AEUE

Gas Combi Boiler

04% AEUE

0.94 EE

Gas Savinys Algorithms

MMBtu savings are realized due to the increase in AEUE of the new equipment. MMBtu savings vary by equipment 

type due to differences in model specific baseline AEUE and high efficiency AEUE percentages. Savings are 

calculated from the baseline new unit to the installed efficient unit

'J Based on Ihc I'edeial slandard foi lesklenltnl gas-ft red water healer as of Aptil lb. 2<H5 siud assumed typical 40 gallon storage.

December -IS4. 2017?
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<4n>ma/ Gas Savings (MMBtu) = Annual Gas Savings^ 4- Annual Gas Sailings/,nW

Annual Gas SavingsSH
Capacity0ut ( 11__\

1,000 \AFUE:RaSL, AFJEFff) '

Where:

Animal Gas Savings^ 
Animal Gas Sa\'ingslll/U 

Capacity oU| 

1.000

APUHEff 
CFLIluen,

= Space healing annual gas savings (MMBtu)

= Domestic I lot Water annual gas savings (MMBtu)

= Output capacity of equipment to be installed (kBltt/hr)

= Conversion from kBtu to MMBtu

= Efficiency of new baseline equipment (Annual fuel Utilization nfllciency) 

= Efficiency of new equipment 
= Equivalent Eull Load Heating Hours (000 hours)1"

The following formula for DI1W gas savings is based on the DOE test procedure for water heaters.

/Innua/ Gas Savingsp!lw EFu
-wt.— x 41.045 x 365zrEff)_______________

1,000,000

Where.

EEiinsc = Energy Factor of baseline water heater = 0.615

nr-Vcf = Energy Factor of efficient combi boiler. Since the combi boiler has no or little storage, 

standby losses are assumed to be negligible and the EF is assumed to be the same as the AFUE

Electric Savings Algorithms

Energy Savings
AkWh' = 0 kWh

Demand Savings

AkW = 0 kW

Where:

AkWh = Gross customer annual kWh savings for the measure.

AkW = Gross customer summer load kW savings for the measure.

I’rceridersltip/Spillovcr

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Type Free Ridership Spillover

Based on 2014 PCW APPRISE evaluation for boilers. Adjusted by the ratio of HDD in UCil Gas territory relative to PGW 
territory.

December+84, 2017-5
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Gas Combi Boiler 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type Measure Lifetime

Gas Combi Boiler 20

Source: Same as lifetime estimate used for tankless water heater.

Water Savings

There are no water savings for this measure.

D.AII End Uses

1) Custom Measure
Unique Measure Code(s): TBD 

Draft date: 12/14/15

Effective date: TBD

End dale: TBD

Measure Description

This measure applies to all residential lime of replacement custom measures, not othenvise specified in this TRM.

Definition of Baseline Condition

The baseline represents the typical equipment that is installed without a DSM program. The efficiency level is based 

on the current Federal standards, or state and local building codes that are applicable.

Definition of Efficient Condition

The efficient measure is any equipment that uses less energy than the baseline equipment

Gas Savings Algorithms

The generalized equation for a custom measure compares the baseline usage to the efficient usage.

Annual Gas Savings (MMBtu) = BaselineUse - Ef ficientUse

Where:

BaselineUse = The gas usage of baseline equipment or building.

EJJicwntUse = The gas usage of efficient equipment or building.

Electric Savings Algorithms

December+§4, 20175
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Energy Savings

AkWh - BaselinekWh ■ EJJicientkW'h

Demand Savings

AkW= BascUm-kW - EffuientkW

Where:

AkWh = Gross customer annual kWh savings for the measure.

AkW

BaselinekW'h

Ejjkientkiili

BaseliiwW

F.jficietukW

Gross customer summer load kW savings for the measure. 

The electric kWh usage of baseline equipment or building 

The electric kWh usage of efficient equipment or building 

The eleclric kW usage of baseline equipment or building. 

The eleclric kW usage of efficient equipment or building.

Frceridcrship/Spillover
Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Tvpe Free Ridership Spillover

Custom Measure 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes
Where available, custom measure lifetimes should be based on similar measures defined elsewhere in this TRM.

Water Savings
The water savings are the difference between the baseline and efficient equipment annual water usage in gallons.

II. Residential New Construction

A.AII End Uses

1) Custom Measures
Unique Measure Code(s): TDD 

Draft date: 12/14/15

Effective date: TDD

End date: TDD

Measure Description

December 484, 2017?
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This measure applies lo all residential new construction custom measures, not otherwise specified in this TRM.

Definition of Baseline Condition
The baseline represents the typical equipment that is installed without a DSM program. The efficiency level is based 

on the current Federal standards, or state and local building codes that are applicable. This mav also be referred to as 

the reference home.

Definition of Efficient Condition
The efficient measure is any equipment that uses less energy than the baseline equipment. This mav be demonstrated 

by receiving a Home Energy Rating System (MlIRS) index score that is lower than the baseline or reference home 

score.

Gas Savings Algorithms
The savings for residential new construction mav be based on the IIIZUS score as determined bv accredited HERS 

software such as RIIM/Rate. The software will need to produce separate natural eas savings by space heating, 

domestic hot water, and annliances end uses.

The generalized equation for a custom measured) compares the baseline usage to the efficient usage.

Annual Gas Savings (MMBtu) = BaselineUse - Ef ficientUse

Where:

BaselineUse

EJJicienlUse

The gas usage of baseline equipment or building. 

The gas usage of efficient equipment or building.

Electric Savings Algorithms

Energy Savings

AkWh = BaselinekWh - QjpcietuhWh

Demand Savings

AkW = BasclinekW - LfficientW

Where:

AkWh = Gross customer annual kWh savings for the measure.

AkW

BaselinekWh

EjJieienlkWh

BaselinekW

EfficiemkW

Gross customer summer load kW savings for the measure. 

The electric kWh usage of baseline equipment or building. 

The electric kWh usage of efficient equipment or building. 

The electric kW usage of baseline equipment or building. 

The electric kW usage of efficient equipment or building.

Freeridership/Spillover

Until studies have been performed lo determine the free ridership and spillover, the values are assumed to be zero.

December +84. 20175
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Equipment Type Free Ridership Spillover

Custom Measure 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Where available, custom measure lifetimes should he based on similar measures defined elsewhere in this TRM. 

Where savings arc stated m the end use level, lifetimes will be separately estimated bv end use, based on averages 

weighted bv the estimated percentage savings contribution for each measure.

Water Savings

The water savings are the difference between the baseline and efficient equipment annual water usage in gallons.

| December+84, 201
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III. Residential Retrofit Market (Non-Low 
Income)

A. Space Heating End Use

___ Efficient Space Heating System

Unique Measure Codc(s): TBD 

Draft date 12/14/15

LiiTeclive dale: TBD

Hnd dale: TBD

Numbering Style: 1, 2, 3,... + Start at: 1 +
Alignment: Left + Aligned at: 0.31" + Indent
at: 0.56"

Measure Description

This measure applies lo residential-sized high-clVicieney gas furnaces and boilers replacing an existing and 

functioning furnace or boiler of lower efficiency.

Definition of Baseline Condition

The efficiency levels (AI-'UH) of existing and funclioning gas-fired furnaces or boilers. If the manufacturer's rated 

AFUE is available use it in the savings calculations. If the manufacturer's rated AFUE is not available, then 

calculate the existing heating system AH.ll: by multiplying the measured Steady State Efficiency by the appropriate 

multipliers in the following table

Distribution Tvnc System Type Default Multiplier

Air Forced Air 1.0
Gravity Feed 0.8

Freestanding Heater 0.95

Floor Furnace 0.9

Wall Furnace 0.85

Water Force Circulation (Inch mass) 0.85

Force Circulation (low mass) 0.9

Gravity Feed 0.85

Steam 0.75

Source. Building Performance Institute. Technical Standards for the Healing Professional. Revision 11/20/07. p.h.

Definition of Efficient Condition

The installed gas furnace or boiler must have an AFTin greater than the baseline condition.

(Jas Savings Algorithms

MMBtu savings are realized due lo the increase in AITJI: of the new equipment. MMBtu savings vary by equipment 

type due to differences in model-specific baseline AFUE and high efficiency AFUE percentages. Savings arc 

calculated from the baseline cxistine unit to the installed efficient unit.

Annual Gas Savings (MMBtu) = HeatingUse x
( AFUEBase\ 
\ AFUEh;f/)

Where:

December 484, 2017-5
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HemingUsc =

AKUHRn =

Annual healing use (MMBtu/yr) from weather mirmalized usage analysis of customer 

hilling data from pre-treatment period. See description below. If the space heating 

system measure is installed concurrently with shell measures such as added insulation 

and air sealing and distribution measures such as duet sealing, duet insulation, and 

heating pipe insulation, then the eas savings from the shell and distribution measures 

should be subtracted from the pre-retrofit healing usage determined from the billing 

data before calculating the savings for ihc space heating to prevent double counting 

sayings.

Efficiency of existing baseline equipmenl (Annual Fuel Utilization Efficiency) 

Efficiency of new efficient equipment

i leating Use weather normalization methods (1 leatingUse):

Method I: Use a linear regression model of use/duy as a function of MDD63"/day to estimate heating slope 

(MMbtu/MDDS.J) and bascload daily use (MMI3tu/day) vritb-fln-annuul I IDD6j of 5063^-10 calculate annual heating 

load. See the Reference Tables section at the end of this document for projected IIDD.

Method 2: Calculate baseload (MMBtu/day) as the third lowest MMBlu/day bill for the analysis year. Then 

calculate raw heating use as the sum of monthly billed use minus the baseload * sum(monthly bill elapsed days), 

then calculate wealher adjusled healing use as raw heating use * IDD6jproiecled/JdDD63aetual),

Electric Savings Algorithms

Electric energy savings result from efficient furnace fans (ECM) that may be included with efficient furnaces. 

Electrical savings from fan motor efficiency does not apply to boilers.

Energy Savings

AkWh -446 kWh

Demand Savings

AkW= 0.105 kW

Where:

AkWh = Gross customer annual kWh savings for the measure. Based on Act 129 TRM 311 

kWh heating season plus 135 kWh cooling season.

AkW = Gross customer summer load kW savings for the measure. Based on Act 129 TRM

Krceridership/SpilUivcr

Until studies have been performed to determine ihc free ridership and spillover, the values arc assumed to be zero.

Equipment 1 vne Erec Kidcrsfiip Spillover

Gas Tnmace 0% 0%

11 Heating degree days are calculated using base which was selected, based on variable-base dugiee day regressions of 

billing (lain from I’GW's Conservation Works Program (CWP) padieip.mis over the past several years, this value is higher Ilian 

found for many non-low income populations in similar climates and likely icPccls the low efficiency of the low income housing 
stock and also the targeting of high usets bv CWP. The use of this HDD base eliminates the need for the degree day correction 

factor found in some similar calculations that use HDD65.

December 4-S4-. 2017?
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Gas Furnace with ECM Fan 0% 0%

Gas Boiler 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type Measure Lifetime

Gas Furnaces 20

Gas Boilers 25

Source: Lifetime estimates used by Efficiency Vermont and PGW.

Water Savings

There are no water savings for this measure.

4)3}___ Infiltration Reduction

Unique Measure Code(s): TBD 

Draft date: 12/14/15

Effective date: TBD

End dale: TBD

Measure Description

This involves decreasing the amount of air exchange between the inside of the house or unit and the outdoors 

without buffering from any adjacent unit(s) by sealing the sources of leaks, while maintaining minimum air 

exchange for air quality.

Definition of Baseline Condition

The baseline is the house in its pre-treatment condition, with opportunities for infiltration reductions.

Definition of Efficient Condition

Any decrease in infiltration will reduce energy consumption compared to the pre-trealed house.

Gas Savings Algorithms

Annual Gas Savhigs (MMBtu)
HDDC x. 24 x (CFM50pTe - CFM50pusl) 

(21.5 xAFUE x 1,000,000)

Where:

HDD, =

24 =

Heating degree days at temperature t, where t=63°F if no programmable thermostat has 

been installed and 1=62<’1: if a programmable thermostat has been installed. See the 

Reference Tables section at the end of this document for projected HPD.Efom

HBD6-3=5062 and HDP62 - 4834

hours/day

CFM50prc= CFM50 of building shell leakage as measured by a blower door test before treatment. 

CFMSOpos, = CFM50 of building shell leakage as measured by a blower door test after treatment.

December 484,2017?
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21.5 = factor to convert (_TM50 value to lilu/hrF heat loss rate, calculated from hourly 
infiltration modeling1'

Al'UL = rated ARJIi of heating system. If no rating is available then use the method described in 

the nffieiont Space Heating System section for calculating the AFUR. The AFUl; of 

replacement equipment should be used if the healing system replacement precedes the air 

sealing uork.

Ktcctrii' Savings Algorithms

If the type of air conditioning is known, then use the appropriate algorithm below. If the type or existence of air- 

conditioning is not known, then assume that 45% have air-conditioning and estimate the cooling savings as 45% of a 
house with centra! air conditioning.u

Reduced furnace fan or boiler circulator pump usage is also likely to occur and provide electricity savings during 

both the heating and cooling seasons.

Kncrgy Savings

AkWh = AkWhA„v . AkWhClMl

AkWhAuv = Annual Gas Savings (MMBtu) x Auxiliary

Ak\VhCoc| = t.i kWh if house has no air conditioning

= AkWhCAt if house has central air conditioning 

= AkWltRA(; if house has room air conditioning 

= 45% y AkWhfAC ^ ,u> information about air conditioner

CDI) x 24 * DUA x (CFMSOpre - CFM5Qpos() 
AkWht-Ac - 7 vTT

(21.5 x SRIZRcac x 1000^)

CDD x 24 > DUA ■ FR(V,mA(. x (CFMSQ,,rc - CFM50pusl) 

AkVv]iHA(- - - wTT
(21.5 X EERhm: x UHHJpp)

Demand Savings

AkW ~ 0 kW if house has no air conditioning

- AkW,Ac if house has central air conditioning

- AkWRA(- if house has room air conditioning

AkW(-A(-

AkWRAr

= AkWh,-A, 

RF1.IU, 
AkWhRAt. 

RFI.II..... ...

•CF,

•CF

Where:

AkWli = gross customer annual kWh savings for the measure.

AkW = gross customer summer load kW savings for the measure.

'' An hourly infiltration was calculated using a modified version of the FBI. (a.k.a Shenniin-Grimsuid) infiltration model with a 

wind effect modification (lil’Rl HP 2034-40.1’almiter and Bond I‘Ml) using Philadelphia TMY2 hourly weather data. 'Hits 

iinalvsis result was then adjusted to account for an assumed party wall leakage liaction of 12% and an estimated 10% thermal 

legain from inliltralion^xfillmliom. The resulting value of 21.5 is consistent with statistical analyses of empirical data using 

C‘PM50 \ alues and actual gas use and savings fiom CWP evaluations.
" Pciecnlage of houses willi ait-eoiulnioniiig from Util data.
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Auxiliary - Heating system auxiliary usage per MMBTU consumption (5.02 From

Vermont Technical Reference Manual)

COD = Cooling Degree Days (Degrees F * Davs). ,See the Reference Tables......... Formatted: Font: (Default) Ariai, 10 pt

section at the end of this document for projected CDD.

DUA = Discretionary Use Adjustment to account for the fact that people do not

always operate their air conditioning system when the outside 

temperature is greater than 65F.

SEERcac = Seasonal Energy Efficiency Ratio of existing home central air

conditioner (BtuAA/'hr) (See table below for default values if actual values 

are not available)

Wr<BAC = Average Energy Efficiency Ratio of existing room air conditioner

(Btu/W‘hr) (See table below for default values if actual values are not 

available)

CFCac = Demand Coincidence Factor for central AC systems (See table below)

CFRAc = Demand Coincidence Factor for Room A C systems (See table below)

EFLHcooi = Equivalent Full Load Cooling hours for Central AC and ASHP (See

table below)

EFLHcoo, rac = Equivalent Full Load Cooling hours for Room AC (See table below)

FRoom AC = Adjustment factor to relate insulated area to area served by Room AC

units

The default values for each term are shown in the table below.

Default values for algorithm terms, Ceiling/Attic and Wall Insulation

Term Type Value Source

DUA Fixed 0.75 OH TRM15

SEERcac Variable Default values:

Early Replacement =10 

Replace on Burnout = 13

PUC Technical Reference Manual

Nameplate Contractor Data Gathering

EERrac Variable Default = 9.8 DOE Federal Test Procedure 10 CFR 430, 

Appendix F (Used in ES Calculator for baseline)

Nameplate Contractor Data Gathering

CFcac Fixed 0.70 PUC Technical Reference Manual

CFrac Fixed 0.58 PUC Technical Reference Manual

15 ''Slate of Ohio Energy lifficicncy Technical Reference Manual.” prepared for the Public Utilities Commission of Ohio by 

Vermont Kncrgy Investment Corporation. August 6. 2010.

December 484. 20175
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Term Type Value.:; Source

FRaom AC Fixed 0.38 Calculated16

{ Formatted Table

EFLHrCOO and HDD-by-City

Location

EFLHcoei
(Hours)17

EFLHbjoi rac 

(Hours)18

UGI Gas Territory 519 161

FreeridersKip/Spillover
Until studies have heen pcrl'ormed to determine the tree ndersliip and spillover, the values are assumed to he /.cm.

Measure Free Ridcrshin Spillover

Infiltration Reduction 0% 0%

Persistence

The persistence factor is assumed to he one.

Measure Lifetimes

Measure Measure Lifetime

Infiltration Reduction 20

Source: NYSTRDA I iome Performance with tineruv Star.

Water Savings

There are no water savings for this measure.

Roof and Cavity Insulation

Unique Measure Code(s): TBD 

Draft date: 12/14/15

LlTeclive dale: TBD

Find dale: TBD

Measure Description

This involves increasing the insulation levels in either the attic or walls which directly define the boundary between 

the house or unit and the outdoors.

Definition of Baseline Condition

The baseline is amount of insulation in the house in its pre-treatment condition.

I<' Prom PJICO baseline study, avciage home size = 2323 ft:. average number of room AC units per home = 2.1. Average Room 
AC capacity ■= 10,1100 BiuH pci F.NTRGY STAR Room AC Calculator, which serves 425 lt: (average bciwccn 400 and 450 ff 
for 10.000 HtuH unit per ENERGY STAR Room AC sizing chart). P|(,.„u Ac = (425 fl: * 2.1 ).'(2323 il'i - 0.38 

” PA 2015 TR.M Average of I lari isburg and Allentown foi CAC.

IK F'A 2015 TRM Average of Harrisburg and Allentown for RAC.

December 484. 20175
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Definition of Efficient Condition

Any increase in insulation will reduce energy consumption compared to the pre-treated house.

Gas Savings Algorithms

Annual Gas Savings (MMBtu)

HDD, X 24 X AREA * (7s,,„ - Vr,, J 

(AFUE x 1,000,000)

Where:

HDD,

24

ARHA

Kprc

Kp*.

I leatina degree days at temperature l. where t=63°lr if no programmable thermostat 

has been installed and t=<i20l: if a programmable thermostat has been installed1" See 

the Reference Tables section at the end of this document for nroieeted HDD 

I lours per day

Net insulated area in square feet. Estimated at 85% of gross area for cavities.

R value of roof/cavity pre-treatment. Rpic = 5 unless there is existing insulation.

R value of roof/ cavity after insulation is installed.

ArULi = Rated AI-'Dii of heating system. If no rating is available then use the method

described in the Efficient Space I leating System section for calculating the Al-'UE. 

The Al-'UH of replacement equipment should be used if the healing system 

replacement precedes the air sealing work.

Electric Savings Algorithms

If the type of air conditioning is known, then use the appropriate algorithm below. HThe type or existence of air- 

conditioning is not known, then assume that 45% have air-conditioning and estimate the cooling savings as 45% of a 
house with central air conditioning.'"

Reduced furnace fan or boiler circulator pump usage is also likely to occur and provide electricity savings during 

both the heating and cooling seasons.

Energy Savings

AkWh = AkVVhAuS . AkWhc*,

AkWhAu< ~ Annual Gas Savings (MMHtu) x Auxiliary

AkWheooi - 0 kWh if house has no air conditioning

-- AkWhcAC if house has central air conditioning 

= AkWh^Ac if house has room air conditioning 

= 45% y AkWh(-A( if no information about air conditioner

AkWh(\\c

CI)l)-24-!^4|)UA
day

SKERca, * KXI0™

AREA x
Rfjrf Kposf)

'l-'l-f<‘mT-)<giet*tliiy!-ih*4daia-tof-Reiiding. PA liow l:>eceinhci 301 a—l-)t?veml>ef-5tM45rHI>IK»3—5d<>3-47j<>tunl-m-H:>T3— 

'>0 Percentage ofliouses with aii-eoiuiiiioning tiom Util data 

December 4 84. 2017-5
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AkWhu

CDl‘)'24-r— 'DUA 'f; 
clav

1000
W

kW

AREA x
I \

Rpre Hpost /

Demand Savings

AkW ~ 0 kW il'huusc lias no air conditioning

- AkW(.A(; if house has central air conditioning

- Ak\VRA, if house has room air conditioning

AkWrA(-
AkWh0

iild.lU •u-v.

Where:

AkWh =

AkW = 

Auxiliary

AkWKA<-
AkWIlKAC

RAO

‘^I'RAC

gross customer annua! kWh savings for the measure, 

gross customer summer load kW savings for the measure.

= Heating system auxiliary usage per MMBTU consumption (5.02 From 

Vermont Technical Reference Manual)

CDD = Cooling Degree Days (Degrees F * Days)H&D .See the Reference { Formatted: Font-. (Default) Anal, io pt~

Tables section at the end of this document for projected COP.......................... .. ...........( Formatted: Font: (Default) Artai, io pt

DU A = Discretionary Use Adjustment to account for the fact that people do not

always operate their air conditioning system when the outside 

temperature is greater than 65F.

SEERcac = Seasonal Energy Efficiency Ratio of existing home central air

conditioner (Btu/W'hr) (See table below for default values if actual values 

are not available)

Whp,( - /Average Energy Efficiency Ratio of existing room air conditioner

(Btu/W-hr) ('See table below for default values if actual values are not 

available)

CFcac = Demand Coincidence Factor for central AC systems (See table below)

CFrac = Demand Coincidence Factor for Room AC systems (See table below)

EFLHv00i = Equivalent Full Load Cooling hours for Central AC and ASHP (See

table below)

EFLHcooi PAC = Equivalent Full Load Cooling hours for Room AC (See table below)

Fftoom ac - Adjustment factor to relate insulated area to area served by Room AC

units

The default values for each term are shown in the table below.

Default values for algorithm terms, Ceiling/Attic and Wall Insulation

Term Type Value Source

December 4 S4. 2017?
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Term Type Value Source

DUA Fixed 0.75 OH TRM21

SEERcac Variable Default values:

Early Replacement =10 

Replace on Burnout = 13

PUC Technical Reference Manual

Nameplate Contractor Data Gathering

EERraC Variable Default = 9.8 DOE Federal Test Procedure 10 CFR 430,

Appendix F (Used in ES Calculator for baseline)

Nameplate Contractor Data Gathering

CFcac Fixed 0.70 PUC Technical Reference Manual

CFrac Fixed 0.58 PUC Technical Reference Manual

FRoom.AC Fixed 0.38 Calculated22

f Formatted Table

EFLHrCDD and HDD by City

Location

EFLHcoot

(Hours)23

EFLHcoot rac 

(Hours)24

UGI Gas Territory 519 161

Freeridersliip/Spillover

Until studies have been perfomied to determine the tree ridership and spillover, the values are assumed to be zero.

Measure Free Ridership Spillover

Insulation 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Measure Measure Lifetime

Roof Insulation 40

Cavity Insulation 40

Source: NYSHRDA I lome Performance with Ilnergy Star.

•' "State of Ohio Knergy KfTiciency Technical Reference Manual,” prepared for the Public Utilities Commission of Ohio by 

Venncmt Energy Investment Corporation. August 6.2010.
22 From PECO baseline study, average home size =2323 ft', average number of room AC units per home =• 2.1. Average Room

AC capacity = 10,000 BtuH per ENERGY STAR Room AC Calculator, which selves 425 ft2 (average between 400 and 450 ft2 
for 10,000 BtuH unit per ENERGY STAR Room AC sizing chart). FR,Kin,AC = (425 ft2 * 2.1 V(2323 ft2) = 0.38 

2’ PA 2015 TRM Average of Harrisburg and Allentown for CAC.
2J PA 2015 TRM Avetage of Harrisburg and Allentown for RAC
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Water Savings

There are no water savings lor this measure.

6)5)___ Programmable Thermostat

Unique Measure Code(s): 'I HD 

Drall date: 12/14/15

lil'leelive date: THD

Laid date: THD

Measure Description

This is a programmable thermostat controlling a residential-sized gas furnace or boiler.

Definition of Baseline Condition

The baseline is a manual (liermostal where eaeh temperature setting change requires human intervention.

Definition of Kfncieiil Condition

The efficient thermostat is one that can he programmed to aulomalieallv increase or lower the temperature selling at 

different times of the day and week.

(•as Savings Algorithms

Annual Gas Savings (MMtitu) = IlealingUse x 'j = HeatingUsc x 0.048&3

Where:

I lealingU.se

HDD,.:

= Annual healing use (MMHtu/yr) from weather normalized usage analysis of customer 

billing data from ihe.pre-lreatmcnt period (see description under beating system 

replacement). If the programmable thermostat is installed concurrently with shell 

measures such as added insulation and air scaling, distribution measures such as duct 

sealme. duel insulation, and heatimt nine insulation, and efficient snace heating 

system , then the eas savines from the shell, distribution, and snaee healine system 

measures should be subtracted from the nre-retrofit healimt usauc determined from 

the billing data before calculating the savings for the programmable thermostat 

Aceounlnm for the interactions between measures affectum the same end use prevents 

double count me sa vines If thcrmosiiit meu-.ure in performed ufler-t»twtL-rocB*ures ol 

mtHdttt-H-w-ofHiir-seuling.-then subtroet tlie projected-savings from thoMC meii-'Ures trow 

tlie-pre-fetrof'itdwatmg tise- 
s 4834^

The annual heating degree days based on 62CT. representing the estimated balance 

point temperature olTlic liome with the programmable thermostat. See the Retcrcnee 

fables section at the end of this dc'cuniem for projected HDD

HDD,., = aW,2j‘-

The animal heating degree days based on 63°l;. representing the estimated balance 

point temperature of the home without the programmable thermostat. See the 

Reference fables section at the end oflhis document for projected IIDL)

?,4‘i«H»-DegHii44H'rN-iwMtH-K<>hh»tirHAT4lVcemLvi-3»Lj—Dewnlwr 2“lo5-
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An analysis of variable base degree day billing data from PGW’s Conservation Works Program (CWP) has found an 

average net reduction in balance point temperature of about 1.0°F for thermostat installations. Multiple impact 

evaluations have also found heating savings averaging about 5%-6% from thermostat installations. These two 

findings arc consistent with each other and indicate an estimated average impact based on employing the approach 

from past CWP contractors to targeting customers and selecting homes to receive thermostats and the savings 

opportunities and compliance rates achieved. The savings may not be accurate when applied to different 

populations in different ways.

Electric Savings Algorithms

If the type of air conditioning is known, then use the appropriate algorithm below. If the type or existence of air- 

conditioning is not known, then assume that 45% have air-conditioning and estimate the cooling savings as 45% of a 
house with central air conditioning.27

Reduced furnace fan or boiler circulator pump usage is also likely to occur and provide electricity savings during 

both the heating and cooling seasons, but these auxiliary savings are not accounted for in the following algorithms.

Energy Savings

AkWh = AkWhAllx . AkWhCool

AkWhAuv = Annual Gas Savings (MMBtu) x Auxiliary

AkWhCot,| = 0 kWh if house has no air conditioning

= AkWh^A(- if house has central air conditioning

= 0 if house has room air conditioning

= 45% * AkWhLA(- if no infonnation about air conditioner

AkWhfAC = Single Family Detached = 37.9 kWh 

Single Family Attached = 36.1 kWh 
Multifamily = 34.8 kWh28

Demand Savings

AkW = 0 kW

Where:

AkWh = gross customer annual kWh savings for the measure.

AkW = gross customer summer load kW savings for the measure.

Freeridcrship/Spillovcr

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Type Free Ridership Spillover

Programmable Thermostat 0% 0%

27 Percentage of houses with air-condilioning from UGI data.

UGI EE&C Plan Phase II, Appendix A. page 100,
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Persistence

The persistence factor is assumed to be one.

Measure lifetimes

Lquioment i'vpc Measure Lifetime

Programmable Thermostat 1 1

Source: Util Phase II lileelric Piling.

Water Savings

There are no water savings for this measure.

-7)6)___ Duct Work Insulation

Unique Measure Code(s): TBI)

Draft dale: 12/14/15

lill'eeiive date: THD

laid dale: THD

Measure Description

This measure relates to installing insulation on duets in unconditioned spaces.

Definition of Baseline Condition

The baseline condition is assumed to be an un-insulated duct.

Definition of (efficient Condition

The el licient condition is the duet with insulation installed.

Water Savings Algorithms
I his measure has no water savings associated with it.

Natural Cas Savings Algorithms

Annual Gas Savings (MMBin) = Length x
EFLHheat 
24 x 365

^HeatLossiThbase) — Heatl.oss(Thcl-f)^ 

AFUE x 1,000,000

Where:

Length

LITII|1C,„

Tlw

I h(,[T 

HealLossIx) 

ARIL

Number of linear feel of duet work insulated 

Lquivalent full load heating hours = 846'’'’

Thickness of base condition insulation (inches)

Thickness of efficient condition insulation (incites)

Heat loss through duet work as a function of insulation thickness \ (Btu/ft /yr) 

Rated AIT) I • of heating system. If no rating is available then use the method

from I’GW Apprise evaluation for furnaces adjusted to UG1 Gas territory based on relative I ll)D. 
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described in the lifficient Space Heating System section for calculating the AFUH. 

The AFUH of replacement equipment should be used if the heating system 

replacement precedes the duct work insulation.

“HcatLoss(x)" can be found using the following lookup table.

Insulation 

Thickness (inches)

Heat Loss 

(Btu/ft/vr)

Bare 1,120.000

0.25 339.500

0.5 205.300

0.75 190.700

1 128.300

1.5 93.970

T 74,370

2.5 61,620

3 52.650

3.5 45,990

4 40.830

This table was calculated using the North American Insulation Manufacturers Association's (NAIMA) 3H Plus 4.0 

Insulation Thickness Computer Program. The following assumptions were used.

Item Description = bare duct

Calculation Type = Neat Loss Per Year Report

Geometry Description = Steel Duct - Rectangular Nor/..

System Units = ASTM C585

Bare Surface Hmittance = 0.8

Process Temperature = 140 °l:

Avc. Ambient Temperature = 41.8 °F1U

Ave. Wind Speed = 0 mph

Relative Humidity = N/A

Dew Point = N/A

Condensation Control Thickness = N/A

I lours Per Year =
2000!l

Outer Jacket Material = Aluminum, oxidized, in service

Outer Surface hmittance = 0.1

Insulation Layer 1 = Duct Wrap, 1.0 pound per cubic 

C1290,

Duct Iloriz Dimension = 12 in.

Duct Vert Dimension = 8 in.

'|,J Average winter temperature for Philadelphia from "Cost Savings and Comfort for Existing Buildings”. 3rd Edition, by John 

Ktigger, Saturn Resource Management. Page 255.
11 Low end of 2,000 - 2,500 winter heating load houis fiom Air-conditioning and Refrigeration Institute. 

http://www.waterfunmce.cadmgineer/Misc%20Refcrenecs/ARl%20Cooling®/o20&%2(lMealing%20Load%20Hours,!o20Miip.pdf
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I'lcctric Savings Algorithms

No electric savings are currently claimed lor this measure.

FrcoriiiiTship/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Persistence

The persistence factor is assumed to he one.

Measure Lifetimes
The measure life is assumed to IS years’y

8)7}___ Heating Pipe Insulation

llnii.|uc Measure t'cxle(s) TRD 

Draft date; 12/14/15

Hffcclivc dale: TRD

lind dale: TRD

Measure Description

This measure relates to installing insulation on space heating pipes in unconditioned spaces.

Definition of Baseline Condition

The baseline condition is the current insulation thickness on a space heating hot water or steam pipe.

Definition of efficient Condition

The cflieiem condition is any insulation thicker than that already on the pipe.

Water Savings Algorithms

This measure has no water savings associated with it.

Natural (ias Savings Algorithms

Annual Gas Savings (MMIUu) = Length x Hhl.„r

[Heatl.oss(Tlihuse) - HeatLoss(Theff)} 

AFUE x 1.000,000

II//.•nr

HDD x 24

m

4.033 x 24 

59
1.640

Where:

Length

Ikeo,

ThKlsc

Thc,t

Hcatl.oss(N)

Number of linear feet ofhealing pipe insulated

I /eating hours' (or a properly sized boiler. Used as art estimate of the hours in which 

the space-healing pipe would be hotter than the ambient temperature and would 

therefore experience heat loss 

Thickness of base condition insulation (inches)

Thickness of efficient condition insulation (inches)

1 leal loss through pipe as a function of insulation thickness x (Rtu/ft /hr)

'• NYSi-RDA Home Pcifotmancc with imeigy Sun 
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AFUF. = Rated AFUE of heating system. Ifno rating is available then use the method

described in the Efficient Space Heating System section for calculating the AFUH. 

The AFUF of replacement equipment should be used if the heating system 

replacement precedes the pipe insulation.

HDD = Base 63° F Heating Degree Davs. See the Reference Tables section at the end of this 
document for projected HDD,for Readinfe-FA—5.062^

Dl = Design temperature difference (assume from 11 ° F to 70° F for properly sized 
boiler)34 = 59° F

"HcatLoss(x)'" can be found using the following lookup table.

Insulation 

Thickness (inches)

Steam Heat Loss 

(Btu/ft/hr)
Hot Water Heat 

Loss (Btu/ft/hr)

Bare 201.4 72.12

0.5 47.75 15.24

1.0 31.15 11.2

1.5 24.09 8.67

2.0 20.28 7.51

2.5 17.98 6.42

3.0 16.35 5.98

3.5 15.13 5.64

4.0 14.06 5.37

4.5 13.31 5.12

This table was calculated using the North American Insulation Manufacturers Association's (NAIMA) 3FI Plus 4.0 

Insulation Thickness Computer Program. The following assumptions were used.

Item Description - steam piping

System Application = Pipe - Horizontal

Dimensional Standard = ASTM C 585 Rigid

Calculation Type = Heat Loss Per Hour Report

Process Temperature = 212

Ambient Temperature = 60

Wind Speed 0

Nominal Pipe Size 2

Bare Metal - Copper

Bare Surface Emittance = 0.6

Insulation Layer 1 = 850F Mineral Fiber PIPE, Type 1, C547-

Outer Jacket Material = All Service Jacket

Outer Surface Emittance — 0.9

Item Description = hot water piping

System Application = Pipe - Horizontal

x> Bm-ed on Deercednvs.nei dnta foi Readme. PA from December 2012 to December 2016-5?

',4 11 degree design temperature source: 5,h Edition Residential Energy, Cost Savings and Comfort for Existing Buildings. John 

Krigger and Chris Dorsi, 2009. Saturn Resource Management. Appendix A-8. p. 280.
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Dimensional Standard 

Calculation Type 

Process Temperature 

Ambient Temperature 

Wind Speed 

Nominal Pipe Si/e 

Hare Metal 

Bare Surface Hmittuncc 

Insulation Layer I 

Outer Jacket Material 

Outer Surface Hmittance

ASTM C 585 Kigid 

Heat Loss Per Hour Report 

ISO 

60 

0
0.75

Copper

0.6
Phenolic SI ILLT+TUBL.'l'ype HI. Cl 126-11

All Service Jacket

0.9

Klcctric Savings Algorithms

There are no electric savings associated with this measure.

Frecridership/Spillovcr

Until studies have been performed to determine the free ridership and spillover, the values are assumed to he zero.

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

The measure life is assumed to be 20 wars' .

___ Duct Work Sealing

Unique Measure Code(s): TBi)

Draft date: 12/14/15

ITleelive date: TBI.)

Rnd date: TBI)

Measure Description

This measure provides estimates for stand-alone savings from sealing duets in a retrofit project and preventing 

heated air from leaking into unconditioned spaces. In order to verify savings, a duet-leakage lest must be used to 

calculate a reduction in CT‘M-25 rcadimis or a pressure nan measurement to determine a reduction in Pascals.

Definition of Baseline Condition

I he baseline condition is assumed to be a duet that has not been scaled.

Definition of Kfficient Condition

The efficient condition is a duct that has been sealed to reduce outside leakage.

M ater Savings Algorithms

This measure has no water savimzs associated with it.

NYSLRDA Home Performance with finergv Star 
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[Natural (ias Savings Algorithms

Annual Gas Savings (MMBtu) = (CFMpre — CFMpost) x DSFgas

Where:

CTMprc 

CI-'Mposl 

Cl’Mrre -Cl'Mix'st

DSI'gas

Reading from duct-blaster test at 25 pascals, before sealing performed 

Reading from duct-blaster test at 25 pascals, after sealing performed

Alternative to using a duct blaster is use a pressure ran to measure Pascals. The 

reduction in Pascals can be used as an estimate to determine the reduction in 

CFM 25. See the table below

Duct sealing factor for gas systems. 0.035 MMBuis/CFM-251''

.Repair made when duct run is Pressure Pan Reading Reduction Deemed CFM 25 Net Reduction

outside conditioned snnee in Pascals (na) (CFMnre - CKMoostl3'

Onlv eaulkinc or mastic required to 

seal cither Sunnlv or RLTURN

1 - 2 oa 2i

ducts

Patehine ofsienificant hole reuuired 

in SUPPLY «r RETURN, or

More than 2 na 200

reconnection of disconnection

Patchina of sicnifieam hole reouired More than 2 pa 325

in SUPPLY anJ RETURN, or

reconnection of disconnection

Formatted: Font: Bold

• { Formatted: Font: Bold

Formatted: Font: Bold, Italic

- { Formatted: Font: Bold, Italic

Formatted: Font: Bold, Italic

]

Flectric Savings Algorithms
lilectric savings per 100CFM-25 reduction:3*

• 110.0 kWh in healing fan savings

• Ifa central air conditioner is present

o 105.V kWh from cooling

o 0.23 kW summer peak demand savings

Frecridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the values arc assumed to he zero.

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes
The measure life is assumed to 18 years'

44^9]__High Efficiency Window

Unique Measure Code(s): TUP 

Drafi date. 12/14/15

Based on 3.5 MMBlus savings pci 100 CFM reduction lot duct scaling from UI/Cl.&P Program Savings Documentalion - 

2011. page 131
! '' CFM 25 leakage range from Residential Energy, 5th edition, John Kriqqer and Chris Dorsi, p 89 

',1 UI/CI.&P Program Savigns Documentation. 2011, page 131 

‘ California DIT1R estimale
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Effective dale: TliD

End dale: THD

Mensure Dcscriplion

This involves installimi a window wilh a U-faelor less lhan a baseline window.

Definition of Baseline Condition

The baseline is the minimum window required by code. IECC 20(W requires a U-factor of 0 35 or less.

Definition of Efficient Condition

An efficient window is any window exceeding Energy Slarflu requirements for IJ-factor of 0.32 or less.

Cns Savings Algorithms

Annual Gas Savings (MMBtu) =
HDD, x 24 X AREA x (Uha, 

(AFUE x 1,000,000)

Ueff)

Where:

HDD,

24

ARJiA

U-,,
Al-'UE

Moating degree days at temperature l. where t=63°F if no programmable thermostat 

has been installed and i=62°l: if a programmable thermostat has been installed. See 

the Reference Tables seel ion at the end of this document for projected HDD.

I lours per day

Square feet of window area.

U-factor of new baseline window. Uhns«= 0.35 based on IECC 2009.

U-factor ofeftrcicnt window.

Rated ARJE of heating system. Ifno rating is available then use the method 

described in the Efficient Space Mealing System section for calculating the AFUE. 

The AFUE of replacement equipment should be used if the heating system 

replacement precedes the air sealing work. Use default AFUE of 80% ifactual AFUE 

is not available.

Elcclrk Savings Algorilhms

If the type of air conditioning is known, then use the appropriate algorithm below. If the type or existence of air- 

conditioning js not known, then assume that 45% have air-conditioning and estimate the cooling savings as 45% of a 
house with central air conditioning.'1"

Reduced furnace fan or boiler circulator pump usage is also likely to occur and provide electricity savings during 

both the heaiing and cooling seasons.

Energy Savings

AkWh - AkWhAllx . AkWh,^,

AkWliAin = Annual Gas Savings (MMRtu) x Auxiliary

AkWhtooi ~ 0 kWh if house has no air conditioning

= AkWhCAf if house has central air conditioning 

= AkWh^f if house has room air conditioning

J' Percentage of houses wilh air-coiidiiioning Util data.

December 484. 2017-5
UG1 Gas



32

Where:

= 45% x AkWh('Ac if no infonnation about air conditioner

AkWhcAc

CDDX24^XDUA

SEKRcac^IOOO^ 

hr

AREA x

AkW|lRA(:
CDDX24 (jay xDUA>!i'Rl,om AC

HER
W

rac x'000

AREA x
R R Apre ■'post

Demand Savings

AkW = 0 kW il'house has no air conditioning

= AkWCA{: if house has central air conditioning 

= AkWRAC il'house has room air conditioning

AkWr

AkWp

= AkWhcAc 

EFLHC00| 

AkWhSAC

EFI-Hcoot RAC

xcr

<CFf

AkWh 

AkW: 

Auxiliary

CDD

DUA

SEERc

CFqac

CFrac

EFLHm,

EFLHmol RAc

FRoom AC

gross customer annual kWh savings for the measure, 

gross customer summer load kW savings for the measure.

= Heating system auxiliary usage per MMBTU consumption (5.02 From 

Vermont Technical Reference Manual)

= Cooling Degree Days (Degrees F * Davsl. ,See f/ie Re ference Tables 

section at the end of this document for projected CDD.HOB

= Discretionary Use Adjustment to account for the fact that people do not 

always operate their air conditioning system when the outside 

temperature is greater than 65F.

= Seasonal Energy Efficiency Ratio of existing home central air 

conditioner (BtuAA/’hr) (See table below for default values if actual values 

are not available)

= Average Energy Efficiency Ratio of existing room air conditioner 

(BtuAN'hr) (See table below for default values if actual values are not 

available)

= Demand Coincidence Factor for central AC systems (See table below)

= Demand Coincidence Factor for Room AC systems (See table below)

- Equivalent Full Load Cooling hours for Central AC and ASHP (See 

table below)

= Equivalent Full Load Cooling hours for Room AC (See table below)

= Adjustment factor to relate insulated area to area served by Room AC 

units

... ■ ■--{ Formatted; Font: (Default) Arial, 10 pt ]
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The ildiiuli values for each term are shown in the table below.

Default values for algorithm terms, Ceiling/Attic and Wall Insulation

Term1 Type Value Source

DUA Fixed 0.75 OHTRM‘”

SEERcac Variable Default values:

Early Replacement =10

Replace on Burnout = 13

PUC Technical Reference Manual

Nameplate Contractor Data Gathering

EERrAc Variable Default = 9.8 DOE Federal Test Procedure 10 CFR 430, 

Appendix F {Used in ES Calculator for baseline)

Nameplate Contractor Data Gathering

CFcac Fixed 0.70 PUC Technical Reference Manual

CFrac Fixed 0.58 PUC Technical Reference Manual

pRoom. AC Fixed 0.38 Calculated42

(formatted Table

EFLH, CDD and HDSbf City

Location

EFLHoxx

(Hours)43
EFLHeoef FAC 
(Hours)44

UGI Gas Territory 519 161

l-reeridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the values are assumed to be ?ero.

Measure Free Ridership Spillover

Window 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetime

Measure Measure Lifetime

Window 30

Source NRHL Measure Database.

11 "Stale ol'Ohio Tncrev Efficiency Technical Reference Manual." prepnted lor the Public Utilities Commission ol'Oliio by 

Vennonl I'neigy Investment Coi |V'iation. August 6. 2010.
'' from l'i:C() baseline study, average linine si/e -232? iT. average iniinber of room AC units pei home = 2.1. Average Room 

AC capacity = 10.000 Buil I pet ENliRtiY S TAR Room AC Calculator, which serves 425 fr (average between 400 and 450 lb 
for lO.OOu Btul I unit per ENERGY STAR Room AC sizing chan) fu.,,,, A<. - (425 lt: * 2 I) (2323 IV) = 0.3X 

” PA 2015 I'RM Average orilanishurg and Allentown tor CAC.

Jl I’A 2015 1RM Average of I lartisburg and Allentown for RAC
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Water Savings
There are no water savings for this measure.
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E. Domestic Hot Water End Use

1) Low Flow Showerhead

Unique Measure Code(s): TBD 
DraAdate: 12/14/15

Fffeeiive dale. TBD 

find dale: TBD

Measure Description

Tltis measure relates to the installation of a low flow showerhead in a home. This is a retrofit direct install measure.

Definition of Baseline C ondition

The baseline is the flow rate of the showerhead being replaced. If this is not available a baseline value of 2.5 UPM 

will be used.

Definition of llfficicnt Condition

The flow rale of the efficient showerhead should be greater than the How rale of the baseline condition. If this value 
is not available it is assumed to be 1.5 GPM4'.

Water Savines Algorithms

The water savings for low How showerheads are due to the reduced amount of water being used per shower.

Natural (>as Savings Algorithms

■'* Pennsylvania Public Utility Commission Act 124 Technical Reference Manual (June 2011)

4<' The line!uy I’olicv Ael of 1992 established the niavinium How late for showerheads ai 2.5 gallons per minute (GI’M)

'' Pennsylvania. Census of Population. 2000.

J;' Most commonly quoted value of gallons of watei used per person pet day (including in t ).S. Knvitonmemal Protection 

Agency's "water sense" documents: hltp://ww\v,epa gov'walcrscnse/docs''hoiiiej>iippslal50<X.pdl)

Tstimaic bused on review of a number of studies:
a) Pacific Northwest Laboialory: "F.neigv Savings tiom lineigy-hflk'icnt Showerheads: RUMP Case Sltidy Results. 

Pioposed ^valuation Algolithm, am) Program Design Implications"

lillp:/Avww.osti.gov/liiidge/purl.covei.jsp.jsessioiiiil’'fl045<>l:l:OOAAB94DB204l:X.lKHAI:<i5l; 199'?purl=/101853X5- 

Clik/.Mkmative/
b) l-asi liav Municipal Uliliiv Distiicl. "Water Conservation Market Penetration Study" 

littp://www.ebrnud.comNites/dcfaulhfilcs'pdfs'markeijKTictialion study ().pdf

^Gallons =

1.6

Where:

AGciUo7ts Gallons of water saved

Maximum gallons per minute of baseline showerhead. Default = 2.5 
GI’M if measured rate is not available4''

Maximum gallons per minute of the efficient showerhead 
Average number of people per household4’

Average gallons of water per person per day used for showering4’' 

Days per year

Average number of showers per home4,

G7M/„,

2.48 

11.6 
365 

1.6

Dcecmhcr 4S4,2017?
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Gas energy savings result from reducing the amount of incoming cold water required to be heated due to the 

efficient showerhead.

[AGallons x 8.3 x c0 x (105 — 55)1 / 1,000,000
hMMBtu — i-----------------------------------------------

‘'C-nHW

Where:

AMMBtu

8.3

('r
105

55

REtw

MMBtu of saved natural gas

Constant to convert gallons to pounds (lbs.)

Average specific heat of water at temperature range (1.00 Btu/lbc'F) 

Assumed temperature of water coming out of showerhead (degrees 

Fahrenheit)

Assumed temperature of water entering house (degrees Fahrenheit)' 
Recovery efficiency of the domestic hot water heater = 75%51

Electric Savings Algorithms
It is assumed that all low flow showerheads installed under FGW’s ELIRP program are installed in homes that heat 

water using natural gas. There are no additional electric savings claimed.

Frceridcrship/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes
The measure life of a low flow showerhead is assumed to be 9 years* 5'.

mm Low Flow Faucet Aerators

Unique Measure Code(s): TBD 

Draft date: 12/15/15

Effective date: TBD

End date: TBD

Measure Description
This measure relates to the installation of a low How faucet aerator in either a kitchen or bathroom.

Definition of Baseline Condition
The baseline is the flow rate of the existing faucet. If this is not available, it is generally assumed that a faucet will 

already have a standard faucet aerator using 2.2 GPM.

511A good approximation of annual average water main temperature is the average annual ambient air temperature. Average 

water main temperature" 55° F based on: http://lwfncdc.noaa.gov/inig/docrinientlibtary/clim81supp3/tempnonnal_hires.jpg 

Review of AHRI Directory suggests range of recovery efficiency ratings for new Gas DHW units of 70-87%. The average of 

existing units is estimated at 75% by the Northeast Energy Efficiency Partnerships’ Mid-Atlantic Technical Reference Manual 

Version l.l (October2010).
5- Pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011)

December +84, 20175
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Definition of Kfficient Condition

The cl'licicni condition is a faucet aerator that has a tlovv rale lower than the baseline condition If this value is not 
available than the (low rate is assumed to be 1.5 GPM,\

Water Savings Algorithms

The water savings for low How faucet aerators are due to the reduecd amount of water being used per minute that 

(lows down the drain (instead of being collected in the sink).

^Gallons =

(GPMhtlse - GPMen 

\ GPMh„'„
x 2.48 x 10.9 x 365 x 50%

Is

Where:

AGalloris

GPMi...
(V‘M,n
2.48

10.9

365

50%

3 5

Gallons of water saved
Gallons per minute of baseline aerator = 2.2 GMI,?J 

Gallons per minute of the efficient aerator 

Average number of people per household’'

Average gallons per day used by faucet’"

Days per year

Drain rate, the percentage of water flowing down the drain ' 
Average Number of Faucets per home5*

Natural Gas Savings Algorithms

Gas energy savings result from avoiding having to heat the saved water due to the efficient aeratot.

AMMBtu =
[^Gallons x 8.3 x c,, x 25] / 1,000,000 

Mduw

Where:

AMMBLu 

8 3

cr
25

Rainin'

MMBiu of saved natural gas

Constant to convert gallons to pounds (lbs)

Average specilic heal of water at temperature range (1.00 Btu/lb°F) 

The difference between the temperature of the water entering the 
house and the temperature leaving the faucet (degrees Fahrenheit).5'' 

Recovery cfllcicncy of the domestic hot water heater = 75%''''

Electric Savings Algorithms

It is assumed that all faucet aerators installed under PGW's ELIRP program are installed in homes that heat water 

using natural gas There are no additional electric savings claimed

^ Pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011)

'1 Public Service Commission of Wisconsin Focus on Enei gv Evaluation Default Deemed Savings Review. June 2008.

htl|):/Avw\v.f<iciisonenergy,com/!iles/Document__Managcnient_Svsiem/EvaluatioiVacesdeeniedsavim;sreview_evaluiiiionrepoit.p
df

” Pennsylvania, Census of Population. 2000,

Most commonly quoted value of gallons ofwatei used per person per day (including in U.S. Environmental Pi election 
Agency's ‘‘water sense” documents: hitp./Avww cpa.govAvateisense/docs/botnc_suppstiit?08.pdl)

Estimate consistent with Ontario Energy Board. "Measures and Assumptions for Demand Side 
Management Planning "

East Bay Municipal Utility Distiict; "Water Conservation Market Penetration Study" 

http /Avww.ebmud com/sites/dcfault/lllcs/pdfs/market_pcnetiation_study_0 pdf 
r' Pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011)

See assumption for low flow showci head.
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Frceridership/SpHlover

Until studies have been performed to determine the free ridership and spillover, the values arc assumed to be zero.

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes
The measure life of a faucet aerator is assumed to be 12 years61.

4^11) Efficient Natural Gas Water Heater

Unique Measure Code(s); TDD 

Draft dale: 12/14/15

Ufl'ective dale: TBD

End date: TBD

Measure Description

This measure relates to an efficient natural gas water healer.

Definition of Baseline Condition

The baseline is the energy factor (EF) of the existing water heater. If possible, the EF of the existing water heater 
should be used. If the EF of the existing water heater is unknown, 0.575 should be used62.

Definition of F.fficient Condition

The efficient condition is a natural gas water healer that is more energy efficient than the existing water heater.

Water Savings Algorithms

No water savings have been defined for this measure.

Natural Gas Savings Algorithms

MMBtu savings are realized due to the increase in efficiency factor (EF) of the new equipment. MMBtu savings 

vary by equipment type due to differences in model specific baseline EF and high efficiency EF percentages. 

Savings are calculated from the baseline new unit to the installed efficient unit. The following formula for gas 

savings is based on the DOE test procedure for water beaters.

AMMBtii =

(:-gJw EFefr) X-) x 41,045 x 365

1,000,000

Where:

Energy Factor of baseline water beater

Energy Factor of efficient water heater. If combi boiler use AFUE. 

Factor used in DOE test procedure algorithm 

Days in the year

Electric Savings Algorithms

61 Pennsylvania Public Utility Commission Act 129 Technical Reference Manual (June 2011)

fl From Mass Save ''Massachusetts Technical Reference Manual for Estimating Savings from Energy Efficiency Measures: 2011 

Program Year - Plan Version/’ October 2010, Page 242.
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h is assumed that all faucet aerators installed under PGW's liLlRI’ program are installed in homes that heat water 

using natural gas water. There are no additional electric savings claimed.

i-'rccriticrship/Spillovcr
Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

The measure life of a natural gas water heater is assumed to he 15 years' .

4^12) Hot Water Heater Tank Temperature Turn-down

Unique Measure Code(s): TUI)

Draft dale: 12/14/15

ITfective dale: TBD

I/nd date: TUD

Measure Description
This measure relates to lowering the thermostat setting on a natural gas hoi water healer to 120° f . ifthc temperature 

is set higher.

Definition of Baseline Condition
The baseline is the temperature selling of the existing water heater - usually above 135" P

Definition of Kfficient Condition

The efficient condition is the new setting point for the hot water heater. 120° F.

M ater Savings Algorithms

No water savings have been defined for this measure.

Natural Gas Savings Algorithms

MMBtu savings arise from lower temperature selling that reduces the standby heal losses required to maintain the 

tanks temperature setting.

AMMBUt —

Aren x (rh(n<. - Trff) a,760

R,mvX 1,000,000
Kk’iunv

Where

AMMUtu

Area

r.
a

MMUtu of sa\ed gas per year 

Surface area ofhot water heater (IV)

Original temperature inside the tank ("F) - Assume 135 HF if no other 

information provided

New temperature inside the tank (0I;) = Assume 120° F' if no other 

information provided

Dl-TR values, updated October 10. 2008
lilip:/Avww deeresourees com.'dccrtWI Iplanning'downloadsdilll. Summaiy U)-1-0XaIs

| December 184. 20175

Ufil (ias



40

Rdhw

8,760

RE/jirti

1,000.000

R-value of the hoi water heater (h °F ftVlBlu) = 5.0'"1 

Number of hours in a year

Recovery efficiency of the domestic hot water heater = 

Btu to MM13tu

The following table provides surface areas based on the number of gallons the water tank can hold, along with 

deemed savings values using the assumptions above.

Water Heater 

Size (Cal)

Height

(Inches)*

Diameter

(Inches)*

Total 

Surface 
Area (ft2)

Annual

Savings

(MMBlu)

30 60 16 29.7 1.04

40 61 16.5 31.3 1.10

50 53 18 31.9 1.12

66 58 20 39.0 1.37

80 58 22 44.4 1.56

* From New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (October 

15. 2010). Page 98

Electric Savings Algorithms

There are no electric savings associated with this measure.

Frceridcrship/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes
The measure life of temperature reduction in a natural gas water heater is assumed to be 2 years"'.

44M3) Repair Hot Water Leaks/Plumbing Repairs

Unique Measure Codc(s): TBD 

Draft date: 12/14/15

Effective date: TBD

End dale: TBD

Measure Description

This measure relates to repairing any leaks from hot water pipes.

Definition of Baseline Condition

The baseline condition is the amount of water leaking from the hot water pipe per minute.

61 Calculated using the base conductive heal loss co-eiTiciciU and smlace areas from: New York Standard Approach lor 

Estimating Energy Savings from Energy Efficiency 1‘rograms (October 15, 2010). Page 98 
fr: See assumption for low flow showerhead.

’ Page 410. Vermoni Technical Reference Manual and New Jersey Clean Energy Program Prolocols
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Definition of Efficient Condition

The efficient condition is no hot water leaking from the hot water pipe.

Water Savings Algorithms

The water saved is the amount of water that is lost due to the leak. The follow ing table provides the deemed water 

savings values for the most common types of leaks.

Leak Tvpe Amount per Minute Gallons per Dav

Slow Steady Finn 100 drips 14.4*

Fast Drip 200 drips 28.8*

Small Stream 1 cup (8 fl o/) 89.28

* A drip is/issttnied In he 0.1)00! gallons"

Natural Gas Savings Algorithms

Gas savings result from the avoided energy used to heat the water wasted from the leak.

AMMftiu
\AGallons x 8.3 xcp x (120- 55)] / 1,000,000 

REpHW

Where'

AMMBtu

8.3

cr
120

55

RF-it/nr

MMBlu of saved natural gas

Constant to convert gallons to pounds (lbs)

Average specific heat of water at temperature range (1.00 Biu/lb-°lr) 

Assumed temperature of hot water as it leaves the water heater and 

travels through the pipes.
Assumed temperature of water entering house (degrees Fahrenheit)''* 

Recovery efficiency of the domestic hot w ater heater = 75%<’,

The following table provides deemed gas savings values based on the deemed water savings, the algorithm outlined 

above, and the measure lives from below.

Leak Type Savings (MMBlu)

Slow Steady Finn 0.87

Fast Drip 0.87

Small Stream 1.35

Electric Savings Algorithms

It is assumed dial all leaks repaired arc For homes that heat water using natural gas water. There are no additional 

electric savings claimed.

Frccridership/Spillovcr

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Figures provided to North Carolina's Dare Courtly Water Department by the North Carolina Rural Water Association: 

lilip://wvv\v.daieiic.coinAvaier/Oihsis/WtrI.oss.him taccessed June 23,2011)

A good approximation of annual average water main temperature is the average annual ambient air temperature. Average 
water main tempeiamrc ~ 55' F based on: hllpf/lvvfncdc.noaa gav/imgklociimcmlibrary/dim81 suppJ'tempnonualJiires.jpg 

See assumption for low How sbowei head
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Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

The savings for repairing hot water leaks persist as long as the leak would not have otherwise been fixed. PGW 

assumes that a smaller leak will persist longer than a larger and more noticeable leak and has adjusted the following 

measure lifetimes to account for this.

Leak Type Lifetime

Slow Steady Drip 12 weeks

Fast Drip 6 weeks

Small Stream 3 week

4-5)J4]_DHW Pipe Insulation

Unique Measure Code(s): TBD 

Draft date: 12/14/15

Effective date: TBD

End date: TBD

Measure Description

This measure relates to installing insulation on hot water pipes.

Definition of Baseline Condition

The baseline condition is the current insulation thickness on a space heating hot water or steam pipe.

Definition of Efficient Condition

The efficient condition is any insulation on the hot water pipe.

If the diameter of the cold/hot feeds directly to/from the storage lank is 1 ” or less, a maximum length of three feet 

for both the cold water inlet and hot water outlet piping above the tank (six total feet) per unit will be included in the 

savings calculations under the program and should be installed in accordance with best practices.

For each Zi' increase in diameter of the hot feed directly from the storage tank beyond 1", an additional 6' length of 

pipe insulation should be installed along the hot water supply piping only and the additional savings will be credited.

If a DHW recirculating system is present, all hot water supply and return piping accessible without demolition 

should be insulated and the additional savings will be credited.

The thickness of the DHW pipe insulation should be equivalent to the diameter of the piping. For example, a I” 
diameter pipe should be insulated with 1" thick insulation: a 2-1/2" diameter pipe with 2-1/2” thick insulation.711

If the hot water piping diameter is in other than a Zi' increment, the dimension should be rounded to the next 

protocol increment.

In the event that the above appears not to cover the specific DHW piping circumstance, suitable pictures and 

descriptions should be sent to PGW or their implementation contractor for judgment.

Water Savings Algorithms

This measure has no water savings associated with it.

711 Recommendation based on method pioneered by Gary Klein, expert on Dl 1W based in California 
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Natural (>as Savings Algorithms

Annual Gas Savings (MMBtu) = Length

^HeatLoss(Thh„K,,) - HeatLoss(Th, ■■rr))

ri:„uw x 1.000.000

Where:

Length 

l h|n>« 
l hwi

Metiil.oss(x)

KI'diiw

Number oflinear feet of steam pipe insulated 

Thickness of base condition insulation (inches)

Thickness ofefficieni condition insulation (inches)

I leat loss through hot water pipe as a function of insulation thickness x (Htu/fl /yr) 

Recovery efficiency of the hot water healer = 75%71

“Henll.oss(x)" can be found using the following lookup table.

Insulation 

Thickness (inches)

Heat Loss 

(Btu/ft/vr)

Hare 268.231

0.5 86.461

1.0 65.350

1.5 51.421

2.0 44.851

2.5 38.544

3.0 36.004

3.5 33.089

4.0 32.412

4.5 30,923

5.0 29.872

This table was calculated using the North American Insulation Manufacturers Association's (NAIMA) 3h Plus 4.0 

Insulation Thickness Computer Program. The following assumptions were used.

Item Description = 

System Application = 

Dimensional Standard = 

Calculation Type = 

Process Temperature = 

Ambient Temperature ” 

Wind Speed = 

Nominal Pipe Size “ 

Bare Metal = 

Bare Surface Kmittanee =

11 Sec assumption lot low ilow showetheiul. 
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00 
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Insulation Layer 1 = Polystyrene PIPE. Type XIII, C578-I lb

Outer Jacket Material = All Service Jacket 

Outer Surl'acc limittancc = 0.9

Electric Savings Algorithms

There arc no electric savings associated with this measure.

Kreeridership/Spillovcr
Until studies have been performed to determine the free ridership and spillover, the values arc assumed to be zero.

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes
The measure life is assumed to be 20 years”.

-W15) Hot Water Storage Tank Wrap

Unique Measure Code(s): TIJD 

Draft date: 12/14/15

Effective date: TBD

End date: TBD

Measure Description
This measure refers to an insulating “blanket” that is wrapped around the outside of a hot water tank to reduce stand

by losses. The tank wrap installation must follow' BP1 technical standards:

"Water healer insulation wraps shall not cover the top of oil or gas systems, and shall not obstruct the pressure relief 

valve, thermostats, hi-limit switch, plumbing pipes, or access plates. A minimum 2-inch clearance is required from the 

access door for gas burners.

Water heater insulation wraps shall not be installed where forbidden by the manufacturer's instrueiions found on the 
nameplate."* 7'1

Definition of Baseline Condition

The baseline is the hot water heater tank without the insulating blanket.

Definition of Efficient Condition

The efficient condition is the hot water healer tank with the insulating blanket.

Water Savings Algorithms

There arc no water savings due to this measure.

Natural Gas Savings Algorithms

Gas energy savings result from the reduction in standby losses.

72 NYSLRDA Home Performance with Energy Star

7' Building Perfonnance Institute, Inc. Tcchniai/ Statuhmh f» the Heating’ I'mfeesioiuil. Revised 11/20/07. Page 12.
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/l 1 \ , 8,760
UftUv£- Rerr) X A,ea X 7“m/’ X 1.000,000

AMXIlhu = —^-------11------------------------—-----------------------------------------------------
REmiw

Where:

AMMBtu

Ren

Rbasc

Area

Tmiit

Tartib

8.760 

Rt-Dim 

1.000.000

MMBtu of saved gas per year

R-value of the hoi water heater with the insulating blanket (h 0lr 

Ir/Htu)
Original R-value of the hot water heater (h °l: ft‘/l3tu) = 5.074 unless 

other information provided

Surface area of the hot water heater covered by the insulating blanket 
(ft2)

Temperature inside the tank (°F) = Assume 120 “F if no other 

information provided

Temperature outside the lank (°F) = 55 "F0 

Number of hours in a year
Recovery efficiency of the domestic hot water heater = 75%* * 7"

Btu to MMBtu

The following table provides assumed insulated surface areas and corresponding deemed savings values for standard 

tank insulation blankest

Water 

Heater Size 

(Gal)

Height

(Inches)*

Diameter

(Inches)*

Surface Area 

of Cylinder 
(ft2)

Surface 

Area of

Accessed 
Areas (ft2)**

Surface arc 

of Cylinder 

minus

Accessed 
Areas (ft2)

K-I0

Wrap

Annual

Savings

(MMBtu)

K-19

Wrap

Annual

Savings

(MMBtu)

30 60 16 20.9 0.4 20.5 1.6 2.3

40 61 16.5 22.0 0.4 21.5 1.6 2.4

50 53 18 20.8 0.4 20.4 1.5 2.3

66 58 20 25.3 0.4 24.9 1.9 2.8

80 58 22 27.8 0.4 27.4 2.1 3.1

* From New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs 

(October 15. 2010). Page 98

** Assuming square access area with A " square and 2 " clearance on each side

Electric Savings Algorithms

Tins measure is assumed to be installed only on a natural gas fired hot water healing systems, so there are no electric 

savings associated with this measure.

Freeridership/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

The measure life is assumed to be 5 sears''.

11 Calculated using ihe base conductive heat loss co-efficient and sutface areas from: AVvc York ShmJanl Approach for

I Annulling Energy Savings Jhmi Energy Efficiency I'ragrutnx (Octobei 15. 2010) Page OX
7' Assumed to be in unconditioned space, ambient temperature assumption based on: 

hup://l\vf.ncdc. noaa.gov/iiiig/docunienllibniry/clim81supp3/lempnornialJiiftfsjpg 
See assumption for low flow slioweihead
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F. All End Uses
1) Energy-Use Report

Unique Measure Code(s): TBD 

Draft date: 12/14/15

Effective date: TBD

End date: TBD

Measure Description

Monthly energy-use reports are sent to participating gas customers with the goal of decreasing the customers' 

energy use.

Definition of Baseline Condition

The baseline is a customer before they have received an energy-use report.

Definition of Efficient Condition

The efficient condition is a customer that has received an energy-use report.

Gas Savings Algorithms

MMBtu savings are realized due to the participating customers changing their behavior after receiving an energy-use 

report. Savings arc calculated by applying a percentage savings to the customer's usage prior to receiving the 

energy-use report.

Annual Gas Savings (MMBtu) = HeatingUse x (%Save)

Where:

HeatingUse - Annual heating use (MMBtu/yr) from weather normalized usage analysis of customer 

billing data from pre-treatment period. See description below.

%Save ~ Percentage of annual gas savings due to the participating customer receiving an 

energy-use report. Assume 1.04% savings from evaluation of similar program in 

Massachusetts. From Massachusetts 2011 TRM.

Heating Use weather normalization methods (HeatingUse):

Method I: Use a linear regression model of usc/day as a function of HDD637x/day to estimate heating slope 

(MMblu/HDD63) and baseload daily use (MMBtu/day) with an annual projected HDD63-of 44)63,u-to calculate 

annua! heating load, See the Reference Tables section at the end of this document for projected HDD. 77

77 Northeast Energy Efficiency Partnerships. MUi-Athttmc Technical Reference Manual (Venitm /.// October 2010 

,s Healing degree days are calculated using base 63T which was selected based on variable-base degree day regressions of 

billing data from PGW's Conservation Works Program (CWP) participants over the past several years. This value is higher than 

found for many non-low income populations in similar climates and likely reflects the low efficiency of the low income housing 
stock and also the targeting ofhigh users by CWP. The use of this HDD base eliminates the need for the degree day eorrection 

factor found in some similar calculations that use HDD65.

December +84, 2017+

UG1 Gas



47

Method 2: Calculate baseload (MMUtu/day) as the third lowest MMBtu/day bill for the analysis year. Then 

calculate raw healing use as the sum of monthly billed use minus the baseload * $um< monthly bill elapsed days), 

then calculate weather adjusted heating use as raw heating use * IDD63proiecteJ/HDD63actual).

Electric Savings Algorithms

Energy Savings

AkWh - 0 kWh

Demand Savings 

AkW = n.0kW

Where:

AkWh = Gross customer annual kWh savings for the measure. 

AkW = Gross customer summer load kW savings for the measure.

Freeridcrship/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Tvpc l-'rcc Ridership Spillover

Lnergv-Use Report 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type Measure Lifetime

Lnergv-Use Report 1

Source: Lifetime estimate used bv MassSuve

Water Savings

There arc no water savings for this measure.
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AA—Low Income Retrofit Market

A. Space Heating End Use

1) Efficient Space Hooting System

Unique Measure Codecs): TBD

Draft date:-------------

Efiectivo date:—:l:BD 

End date:---------------TWO

Measure Description

This measure applies to residem+al-sHWti high efficiency gas furnace:; and boilers replacing an existing and 

functioning furnace or boiler of lower efficiency

Definition of Baseline C-ondition

The efficiency levels (ARJE) of existing and functioning-gas-fired-furnaces or boiler-s.-if the nmnufaeturer’s-nned 

AI;UE is available use it in thc-savings-calcuiations. If the manufeeturer's rated A-RJE-is not available, then 

cakulflte-the existing heating system AFUE by multipiying the-meesured Steady State EfTiciency by the appropriate

Distribution Tvpe ^UmTvm ................. .
Air Forced Air -EG

Grnvitv Feed Or*

Freeotandina Hooter (E9S

Boor Furnace

WoH-Fumace

Water Force Circulation (high maosf 0-85

Force Circulation (lev.- muss) 0t9

Grovitv Feed 07*5

Steam 0t75

The instolteil-gBS-furnace or boiler must have on AEUE-greater than the boneline condition.

MMBtu sovings ore-feehiwd-due to the increase in AFUE of the new-equtpmentrMMBtu saving: 

type due to differences in model-specific baseline AFUE and high-efficiency AI-UE-percerrtagefr 

ericulaied from the basehneexisting unit to tlie-in.'.miled efllcicnt unitt

vary by equipment 

Savingti are

tngU-.
-4WW\

/

Where-
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= ftyiciency oiHesv cn'ioioiiK-tiuipiiK

M<t>HHl-l: Use a4+twas-ttm-tw-xleI of use^day ns

I«a47

•v.’tteHiftH

l9k*f+r»c-Sflv»R»*i-Alg»rit4HH^

I-iecrneal-SftvtftgtMVow-i'afunoior effi^eney does >w»Hipply-4e4x)ilerf;

feiwgy-SiivingN

tMrVr4>-_ - | l6 i;l,Vh

D^mnnd-Stwwy.

AkW.-QAOf-kW

Where:

^kVVh =

AkW =

xero.

fe<futf)meHl l yfH! Kpee-RidersHif# S#tlkfver

Gas-J^tfHttee

(i»s 1-urnuce ^'ith-LCM 1'un

(•tfts-Botlef 9% 9%

,<l-:l:)}W-vfthte-el:-?‘t^2-l4fJf)fr?-4—lheiiveraa<H-'ft»ti KeaLhittfr-PA-iW-tiie-v^frl^c-em-twr-j^l j-iln oii^h I)etfewbet-3(>-l-»: 
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lieFSHrt«K«

«« I tmA+Z a e*lTttrt*?*t*rv t3itvtiiircj

rjuuTimiv in ■ t in
Men*:arc Lifetime

Gas-Fur-Hoees 20

Gar, Boilers 25

yf nil i i_pu t

4-7)-------Infiltration Reduction

Unique Measore Code(s): TBP

TBP

Measure-ftescnplion

'Hiin involvwdwreasing’lhtf-umoum ofuir esohongo botsvoen tho inside of the house or umt-ond the-ouldoorii 

withoul buffcHUg-froni ony adiacem unH^^-by sealing thesourcor. of leaks, while mointoining minimum atf 

cxchange-for-air-quality.

Dcflmlion of Ros^lio^'C^onditioft

■for infiltration reduction;

GiK-Savings-AlgoriHwH*

Annual Ga5-Savings-(.-MMBtu)
HDDi x 21 x (CFM50^—CPMSO^) 

<21.5 x AFUE x 1.000,00#)

WWW:

HOP,—

24-

Meating degree duyii at lemperBUirelt-where t~630tLir-no progrommoblo thormoolul ha; 

beefr-iBstalledomi i=62?F rl'-n progr-ammHbfo-Ownnosim has boon installed. From

HPP63-5062 and HDD62-—1834; 

hour»fdoy

GFM^Of^— CFMS0 ol'huilding sh<4t ieokago 05 meoaurgd by a blower door teal before treatment. 

GFMSOpe,,— CKM50 ot'btiikiing shell leakage or. measuredfoy a Wowerdoor-tesHitfor treatment.
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t-lt>ss-ra(ert!alti«Jul«si4Ft«n-h«H4f>-y

Kleclw-jwwngs-Algor-trtHBs

Rt^wetHw-tiuce fun or boiler ejfeulwef-ftimp-ns 

kH+i-tlw-l

-F-t;\i^ie4^e ofiiir- 

•Imtt-sttvmgs as 45% of u

likely 10 occur unJ proviJe electricity saving:* during

AkJA%_-=^k\VhAlrt-_AlAVk<rWt

AkWhMs~ Anmial-G&s-S(w‘in(f$-{MA4Btu) x Auxiliary

Ak-W4?t- 4HAVh il'hcw^e-hes-H 

AkWh^t. ifhouLK; hua eentrul nir conJilioning 

Ak-Wiimu il‘house liny room t>ir coiidrtiew-WFa
‘KA4-
AkWhi H'w-HWH<HW»btHU-«ir-«wdri-it:HW

p.5 x ..............^

x 24 > QUA - l'K.^,wU. x

/ _ __ ...... „ W \
AkVVhu

(21.5 ■x-g-g-ffBar-x-l

Ak-W-^~ 0 kW il’house has no air eonditi-onittg

~ AkW^;: if h(HFse-hft>-eeH>tral-eir-efHHl4ti<>nmg

AkWfA,
Ak-Wh,-

4R

AkM4 -Q-

Wltefe.

LFI.Ua*, r.ai

rAk-Wh— gros^ euslt>fnef-a»ntml-k-U-'U»,ns-tng^ I'or-tlie me>t‘;iife-

AkW ~ fift:*ss-etii4t>mer-siimHier-k>!Hj-kAV-sa-vtr>gy4eP4he-H>eesttfeT

K '-AH(k>-*tifly-if(r(!iH)fKVH-WT(^-eHkr+ilftte4-Hsiiij;-H-HH,Hl4feti-veisi<>n ivt'-t-iw-irRM-t k-it—SheeHRH-GrifHtifuti-t-HililfftHiC'mutwJel -.viFi-Hi 

\vimlell'eet modification (IkPRI RP 20? 'I ID. Pakniier Diid Betwt-494-14-H»mg"Phi'lattel|>ltin TMV2 iwuirls wwnher data Thnr.

trfMSk'-vHhte^-aiHl-eeuml-^fts-use-iMhJ-iiftvHigfi 
’"-RefeeMneeoFlieHsee-sviilHttr-tH-tniiitteniHg-fiwHd.krtl-dHtH-

' hGWPevahwtietix
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Auxiliary---------------------- - Heating system auxiliary usage perMMBTU consumption (5.02 From

Vermont Technical Reference Manual)

CDD--------------------------- =-GooHng-Degree Days {Degrees F * Days)HDD

-QUA

SEERcac

— Discretionary Use Adjustment-to account for the faot that people do- not 

always operate their air conditioning system when-tbe outeide

- Seasonal Energy Efficiency Ratio-of-existing home central air 

conditioner (BtuAAAbr) (See table below for default-values if actual values

-Eers

available)

■GErag ■Demand Coincidence-Eactor-for Room AC systems (See table below)

EEU4ncl---------------------- - Equivalent Eull Load-Cooling-bouFe-tor Central AC and ASHE (See

fOV'O Uv‘WV/

-EELHeootRAc----------------- Equivalent Eull Load GooHag-heurs-fer Room AC-{See table below)

Er^ac----------------------- -Adjustment factor to relate insulated- area-to area served by Room AC

units

Thedefnuli values for each term ore shown in the table bel'

Terni Value Source

DUA fixed OH jRM^

SeeRcAc • OTTwtrtt? ii*

Eatly-Replaoement ~ 10

Replace orvSureeut—1-3

1 ‘VUlTlCr^Mmiv
Contractor Data Gathering

faERpflC Vaf4adte Default ~ 9.8 DOS-Federal Test Procedure 10 GPR <130,

Nameplate Contractor Data -Gatherin§

G^cac fixed &t7-0

GFbac PUG Toohnioal Reference Manual

Fsoom.AC CiwAW1 1 A^U 0^8 Calculated85
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EPLH, CDD and HDD by City

4eeation

EPtWosol
(Hews)**

EPUHoeoiRAC
{Hours)87

GOE40asa^6)M

UGl-Gas-TefFrtery 6-1« 461 -1-196

F reerkkr^Hft/Spilktvf^

Unul iiUidie?- have b^en ;>effonned to delerniiiw the tree ndershtp un<l spillover, the values are oasitmeJ k» be zero.

■MeastH-e Free-Rklershi-p SrHlkH-er

tefihftrtion Reduction 0% 0%

Pw-sislenw

Mensu re Minjure Lifetime

InlUtrotion Reciueiion 50

StHirw: NYSF-RDA l loine Perfornmnce with l.-nera'i Smr

W'ttter-SuviHgs

4-8)------- Roof and Cavity Insulation

y+H^ue N-1etistife-C-\>d^(-s}—j:HL)

—J-544-W-5

t-nOOttie--------- —r-ye

-Mewswrc Descript km

:Fky4»vot-vi*!T-mt-F«wu>g4tw-iftSttlHlkH>-leveJs-in-e9fieF-<ht!-tH*ie-«f-vrttltt>-w)wrli-dtf«?tlv-tlelH>e-l+>e-btHHKiHr-yL-fe4?lwee»i

Oefimtiwn of Basettwe Cornltt4(Hi

** Fn-m PECO hnseline suidv. uvernae home si/e - 3333 flV ■ mimln;r of

AC CTpBtftly — 10.000 Btitl-I fwr F-NkRGY STAR R^wivAC CBlvHkH<»r-whKrl>--
■ t-l 35 IV

AC um'is ;w lio»w —3.

(nvtfintie helweei 
^-140534-1) 5>-^4)-3X

^'-PA-S^ty-fKAt-A^eiFtgtf-^r-ynmyHtf-tf-fiFKl-AlkniowH-tor-CAC:
>'7 PA 2015 'I RM Avt-fiige-tCHinrislung mid Alleniown for RAC.

k>'4'Ft>Ht-)!)tf^weA)ysr!wi-i(>F-R»«(Ji«^-RA.-!>veFHtie (nHHi!il-TfW)t-t-y<rtfiR)eF-3-&43 -h^40fcen)liuT 304-g-.-

Avemtitf-RrHwt 

4m.ft,H| 450-ir

December -i-84. 20175
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(■UN Sovxigs Algorithms

Annual Gas Savings (MMBtu)
H&Gr 21 x AREA

Where:

Heating degree days ol temperuture t;-where if no programmable thernM^stti4
hns-been installed and t~62°r if a programmable themwvrtut has been installed >“'t

Hours per duy

Net insulated area in square i'eet: Estimated ut 85% of gross area for cavities:

H©B, =

34 =

ARHA =

=

UpoB = R-vahh? of-roo#cavity ufter-insulution is-instailedr

A-RIJH — Rated AhUB-of-lteattfig-systeni:—If no rating-is-ovailoble-lhen-use the method

de scribed-itt-tite-Hrik'ienl-S puce Heating-Svstem-sectioivfof c,aloulating4he-A>:Uii 

The APUE of i

replacement precedes the air-sealing-wor-k?

IJI V \ 11 11 VIIIILJ 1 HI rl m
UThe type of air conditioning is known, then use the appropriate algorithm below. If the type or existence of air- 

house with central air conditioning.'

both-the-h eating and-oootingseasons:

Energy Savings
AkWhL^-Ak-Wtw.. -AkWh^

ARWh.

AkWhc^i- -O-IrWtt-if-house-ho omdilionmg

hr
CDl>244^.pUA

UU t
M + ^

t - w
"iKHtt/

' Prom Pegreedoys net dato for Rending. PA from December 2012 •OeeeinbcF-20t-S:44l)tX»j—5062 ■nnd-HIDDM- 4644

Deccmbcr 484, 20175
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e4)D-2l
kf

AkWha
itev

■DUA-F

ARE-A-
( +

\&prZ R

Dcnmiiii fctiVMgs

AifU^r

4±WrH-

A4W, -tF

AV4wr-er

AFVV4^

AkW-= grow emrtwvieF-atmw 

Auxiliary----------------------^-hfeating-

-iouci kW! lor the nteft-iure.

-G9Q-

t-Mariual)

-Cooling Degree Days (Degrees £-^-D&y-s)HDD

ternperature-is-greafer-than 65F.

SBERc

ore-not-avaHable)

-Gfc

(BtoAV-hr) (See table-befow-for-defauft-'- 

avoiiablo)

^-Cemand Coincidence Pactof-for-oenlral-AC systems (See table below)

-GFc -=-Oemand-Goinoidenoe-f

-SFbHr. r~C6ntral~AG-and-ASI4P-(-$ee

table below)

-£FbHcool RAC 

-Ffto&n AC--------- -^Adjustment factor to re/ate-in&u/ated-area-to-area served by Room AG 

units

•wtt-m-Ae-lttkk-beloYrr

Defauk-values-tof-algofithmtermsrCerling^ttlc-ai^-Wall Insulation

Term ¥j^« Value Soufoe

December+S4. 2017?
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Tojasa
'ii+rwi Tuba * 7KU Value OfKUVAA

©GA Ciw^iW
1

OH TRM91

SEERcac Variable

Replaoe on Earnout =-13

Nameplate Gontractor Data Gathering

V Cll fClCT^C Default = 9 6

Nameplate Contractor Data Gathering

GF&ac Fixed OrM PUC Technical Reference Manual

GErac Fixed
0 53 PUC Technical Reference Manual

AG Fixed &-3S Calculated^

EFLH.-CDO and-HDD-by-Cfty

tadeatien

EFtHoao)

<Hniuntw

EFLHoo^nAe

(Houfs)84

r»rtn-fa»>. ec\M

UGI Gas Territory &+e 464 4406

Frceridcrship/Spiilover

Until studtefvhsve been performed to determine the free ridership am! spillover, the values are assumed l-e be

Measure ^***rifi P Sfl n **1 1 d l\IUVI 3THI* C ! 11 —ULM M V » 11
Insulation 0% 0%

Perststcwfe

Th»pefsistem?e I'&ctor-is assumed to be-

Measure Lifetimes

Measure t ■ f « «-»«1 ■ IVIUUI V *-+||( 11111V

Rool'lnsulutien 40

Cavity Insulation 40

Sotir<?e:-NY-SERDA-Home Perlbnrmnee with Energy-Stur-

•Venneni Energy' lnveijlmt‘m-C:'«>Fperatit»n-Autju»{-6,-20-l4f

Prom PECO baseline study, nvernge home 2323 fl . nvemge numlwf of room AC tmiis |>er home-2.1. Average Room 
rhich serves '125 ll’ (nvera^e between4W-wtd45o ni 
^ = {.425 fl1 + 2.IH2323 fl3)=H.38

AC capneily - 10,000 BluH per ENERGY STAR Room AC Coloulntor,

^■PA-gOI-S-TRMAvefftge-of-Hftfrisbuf^eiuiAlientown-fttfCAG:

'■PA 2Q4ATRM Average of Horiisbtirg oihI Allentown for RAC

December+84, 20175
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Water Savings

Unique Meustire C'oJe(s): TBD

Draft da^----------- 12/14/15

EtTeclive dale.—TOD 

Dttd-dtrt^------------- TOD

NDw-ure-DescriptwR

■I'his iS'&'pfogFanwiiafrWltfrnKwtm controlling o rosidentinl-siyed gait l\irnoee-<>f-b<>il»f:

Oefimtion of Efficient ^ ondition

Ghs .Savings Algorithms

/Irmitn/ das Satnugs (MMBtu) ■UeatingUse x (^1—^^^ )■= lle(Uin<!U-se-x-Q&52

Where

HtffltingWAi

DDD_j

FemM+i-hent+ng-twer

48^4I“'‘

HDD,.,

4'lie unntml-hea-Hn^-tieyee-4ays-hiwerJ-Fw -(»2-14- 

point lewperuture of ihe-lM^wfr-v.ul-Klw-pregmnHvmhle ilwrmostfttT

W>2“

pomHempeftiKife-o^tlFe-k^ne with the projmimmt^le-theFfflostttt-

biise-tlegfe^ttay-hrll ifio-data-i 

ftve!:HeeH4et-Fe4iMHo»o-iH-

tHUlings-aFtf-ef>r>*TDtent-vrtft-vetM.4F-<»4ter-wHi 

frt>H»-pasi-GW-

' Fiom-PegieeDuvs-Fret-fre-RethlHHiT-PA-rl 
g"4t>h4

December+S4. 2017?
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t>ppefHjnilies and oompliunut; rates achieved. Thesovingfi may not bo occurnte ’■vlwn-applioJ to different 

pept^tttions in<tiffi?wm-woys:

Savings A)gor4t>>ms

htHUM ‘■vilh cenlrul uir

both i

Energy Savings 

Ak-Wb-_^kAMw.--Ak-Wfa^4

AkWht?JA.-=-S>nglo Family Detached - 37.9 kWh 

Single Family-Attached - 36.1 kWh 
MuHifiimily-3'i.8k-WhM

Demand Savings 

A1AV.—0 kW

Whore:

AkWh

AkW gross customer summer lend kW suvings-for tire nreoiWfe:

E+eeridewlHp/SpiHwer

EoawnrcnlTvpe r r, r SfHWev^r

Pfegemmnble Thermostat 0% 0%

FeestMtfftee

•Measure-E<4 ferime^

l.-Appendi ■A. pnge 100.

| December 484,20175
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,:g«ipmcntTvnc Alews o re 4 4fe< rme

ProaroMnueWe^hireriHoMHi 44

WtH»F-Sftvmg*»

i»-1 or-

knd-dnh*:---------------

•V>en>uro Do-iOriptii>n

This nwasHfe-rgtotfvt -spates-

:Rto-hasoliH<?-condili<>H-4s-Hssun)^-h:>T»o-ao-un4ns»luted ctoei-

Wtrigr-SttvtHgs Algorithms

T^fs-metiSiirO'has-oo-'A-iiior-SH

Natoro4-(rt>s-SHviHgs-AtgfH1ttfrws

t4offs (MMBlu)

EFLHh«,i {Heattrtss&hjsas)------HeM-Less^Th^.,))

Hlfll x----------------------- x-i------------------------------------------------------------------------ —
24-X-36!; AFUG-x-i-j&m-WyQ

Wlwrcr

Homl.ossfv)

A-FtlH

t-^utvtdefvU'nll-ioBd-ttartimgTHHtf.1' ~ 846'*‘Jt'-hoor^ 

T4>ie)o>ess-*‘>(:-htise-L't>Hf4tf«>t+-insnlaiion-(-iiKlH»s)

wnsiita{te«-(»niil>esl

iTwttUos-s'rStem:—H^to-FttHfW-isi 
dafTeftbett-onho4?rrtoieHt4>ptK.-o >-lea>ing-^yst«H>t-stf<.HH>n lor cuk'tthuma-tlw-AWTI^ 

The AIT'i- (>4:ropiw.-,efHeHfecnii|)i)H‘i>!-shtHtltThe tisoi,l-tr-4itl heuliH^-sysioni 

replawHWH^-prewtles the dtte(-vvork-tt>fHilat)oiv

^•krtlt.osstx)" oan he rot<od-usH>g-theTi»How>f>a-look-uf>-(tfMo:

1'“-i‘i»»ni-PtiW-Ap}>Mse-evelBanw4'oi fur-Haees nili»steti-l'49i-944to^ leHikMA-htbed <Hv relii»ve-H-191T 

December 4K4. 2017?
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1 flSUltttlOH Heat Less 

(Btu/ft/vr)

Bare 1.120.000

055 •439,500

(+5 205,300

0475 190.700

+ 128.300

+r5 93.970

2 ■74470

24 ■61.620

i 52.650

24 45,990

4 40,830

Iftsuiatten-Thlckness C-ornpuier Progfaw—The following asaumplion-j wore usod.

Calculoiion Typo 

Ge^tTuHry Btfscriplion 

System Unitn

Pfocess Temperature 

Ave. Ambient Temperature 

Ave. Wind-Speed

Pew Point

Hours Per Ycur

Ouler Surfoee Emittonce 

Insulation I^Qycr 1

Uut-'t Horia Dimension 

Puot Vert Dimension

• bare-dwt

— Heut Loss Per Year Report

= Steel-Duet—Rectangular Hof^ 

= A-STM C585

=

= +40-2F 
= 4k^p^‘^
= 0 mpli

= NM- 

= NM 

= NM 

« JOOO11"

— Aluminum--o\i4ized. in service 

= 04

= 434fr

= S4fh

kVeoritlcrship/Spillovi^'
Until iitudies have been peri'ornwdHe-determine the free rkiership ond spillover, tlte-vehtes-ore assumed to be zero.

u>i
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PefsiMeiK1*

saiwtf^Ht-vbe one.

The rowsufe-Ute-i>-tB»tfflHHkt»-> S veur-. :

Mi-iisurc l>p;.cription

T4iH>-mtftt?rtif<?-wkuei to instaUmg-HWHtotion on-sf>HW heating pipe^-m-

44^ 1 l-ptp4h

W»tef-4>HVH>g»-Ateorilhnn»

.Nntural (.Iw*. >>ni ings Algorith-

Anmutl-Gas Savmgs-iMMRtit) = Lcng-(h-x-Hn9iU x

(4te<n4,oss(Thi. — HofU-lMS&fT-h^Tj^j

l/OP x 24 4.033 x 24
-4t640

m 59

WJiefe?

•l-.«*neih = Nmithef-el4+ti«tr-!‘eeH»t'-l>tfsHtrtg-pi}XMiisiilmetl

desorihod-iM-tlw-l-lTich?iil-'Spawileaiiiig System seotion for colon lining t)ic At'IJI:. 

44k1 At-Uti orrepItHitMiwni-^uijniieiH itIuhiU tv tis^vl-ir tlw lietHtng system 

roplmvmun'i preoejtf>'ili<?-pi|*tHHSulaiio[i;

December 4S4, 2017#
UGI Gas



62

=

Dt = Design tempers 
boikrjw ~ 50° F

*I‘I 1 ♦ ■>

Steam Hcot Loss 

(Btu/ft/hr)
Hot Water Heat 

4o*v+lku/ft/bf4

Here 304r4 3343

QS 4134 +434

+0 U4S +4-3

+4 24r99 44?

3+> 30t28 3t-5+

3t# 4^P8 442

24 44^5 +48

2S +443 444

4+) +43

44. +4+4 +43

Insulotion 'I'hickniws Compmer-Progrftffl: The following assumpttena sedr

Syatem-At>piwtrii&R 

Pimcnsiflnal SteRdard 

Calutilitiion Type 

Process '■fcmperotufe 

AmbicHt-Temporaiurc 

Wind Speed

KJryiinn) Ditwi
I Ui£jW

Bore N^etd 

Jftstrktt wti {joyeM-

Outer Surface Kminence

IienvDetierifXkm

Pnner>swftai Stondord 

Gekii'atiun Type

steam piping 

P+pe—Ww-tifemei

3+2 

6P 

9 

2

Copper 

CW>

AU-Service Jacket

hot water-piping 

Pipe ■ Horizontal

Heat 1.03B Per Hour Report

| gQ

11 degree dcsiffHempefotafe nource: ?a 

Krigger and Chris Dorsi. 2<X>P, SaUim Resource Mnnngemeni; Appeniii’t-A-^-p -2^0

j December +84. 2017§
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WHHJ-Sfwe<J

10 .» \ ,t_»f . t 1r7lli“ !Tfdul

t3are Surt'ace-kwmatw 

fa>t-t4uH<H>4.uyar 1 

Outer-Jaekel Mmerial 

Ouier-Stiffoe^-fcffliUdfHie

0

0.-7-5

t4*pper

W'

Wiem4ie43H^M:i-.lB)trlVpeliW-l-l36-}.l

All Service Jacket

»:U

klectrk-SHv+ngvAlf

T^ere-ufe-ne-ejeetfie-savinari tfisueitnej-wuhllrivmettfrttfe-

k'reerid-w\6ip/-Spi{k>ver

PiTHkstem'f

:I4ie;>ers-istenoe-iaet<>r-Hi

Lifetimes

22)------- Duct Work Sealing

lirid-datt -TOO

’Vteastrpe-Oewriptioii

^h-ifrinettiHtre pruvitles-eslrnttHes for gtu»tl-ttkw^g-srt-v4ngii Imm-senting ducts in-tt-retruirt-projeut un'i-preve^wrtrg

4:l>e-6aselirte-eo«drtkn>4^aiSumed-u*-6e<i-dtK.,H!*at4>ijs-fh»t-6eeivseuled-

;l4wenk’iem-oe!Hlit«>H-ei-H+-dtwt-thftt4»ii!i-been-iitHdeel-K»feduee-raits»de-kfakfl«eT

•Hr

Nmwr»t-(7iw Savings-Algorithms

Gas Savings-iMMBlu) —CFMpost) x DSPga-.

Where

'""-NVSTOOA-WomTOet !iHwimve-wrth-&iei{!y-StH(

| December 4-S4, 2017?

UU1 Gas



64

—CFMpftf

f* tr \ a vmvi iJiiui

DSFgo:;

Reading-front duct bloniar ttfat-flt-5$-pu?ic»lH. before-tH.‘ftj<Bg-ptff-tbrmeJ

Heoifiesavings-per 100 Ch’M-HS reduction:,IB 

•—1-f-a eentrolair eondilioner-is-presew

hreendership/NpdIovcr

Unlil studiea-have-becn performed to determine ihe-freo ridefship and ^piHascrvthe-valutfa tiro assumed to be zero-. 

Persistence

The persistence fuetor-is assumed to be one*.

Measure Lifetimes

------- High Efficiency Window

Unique-Measure Code(fi): TBD 

Droll date;------------- 12/14/15

End dote:

1 ■ — 
1*1 VH5UVX L/P9vV IpVWtl

k»ST

OefiflitHHt-»f-Kff«eiwH<=on<lttieii

Anefliek ►r-lessr

Annual-GasSavings-iMMSat)-
H&G<1 x 24 x AREA-x (11^^ —

(AFUE x 1.000,-000)

Where-

in? -ftHktc-HCHt-fef-rhrcl f.e(ihngr-froi»-Uli4.-l7jtP-Mro^rHm-SHviags4^M.Hinie<HHiMH<—
2T>I lr|)tlgtf-l-34

| December+84,20175
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24

r\R£r\

{• l>its- hwR-t iwtat let}' ‘“t

Hwfs-per-day 

StjtmrtMeel-er-wnddvs area

window. Mi .=4>r4?-baaed-t>n4t»<.2€-2<X>4T

dew-fiJ'etl-MHhtf-ft-VMHefrt-Spflee-flettling -SysteifrseeHfHv-lV^-eateakHmg-l^e Al'Lll^ 

The A-kl4K-<4-fe;>ltieemtfm-e^u}fHtte)»-»lu>uld4 

replueeHwai-preeede^ lheair-seah»a-wofk-}J^ 

nHWi-awHlnWeT

KktHric Suvmgs-Atgftrithn*

1 y (v-w-e\4ste»ee-ot'-air- 

lk>ttii>a-and-et44tiW<e-)he-c(H»lHW-*iiivines-as-4^> ol'-tt

isitgt^i^-tttso-ltkely-lo-tvew-afHl-f^vtde-elet'tfieiiy-siiviiifc:; during

■fenc rgy-Sa v wyi 

Ak-W4v_—AkWh^^-^AlfWh^

AkWh,V|t.--■AnmHit-Gas&uwngs {MMBtu) x Auxiliary

AWkTw. 0 kWh il'hour.e hu:. no air conditioning

AkWh^fil'hotne has eetfrfll-alf-etmJilttmmg

AkWhrAr.

Ak-WhBA'"

tr-)D
hr

dtiv
4414A

1IW‘>
W

/
AREA x -

\
-»

hr

Vr

4GRrA). ■ 1000

ARHA-x-l-

{>eriH»mi 4>hv mgs

AhW-_____0 kW iTlHHIiid lUii rH«-tHr-tH«ftdhtoiiing

—Ak\>i'l-Ai- if houne liG-i-eeHFr-aktHf-t.H>ndmwmg 

~ i\kWKy.- if house htts-n^Hii oir condiiiomng

AhW,
AtvWhr

•’-RtMw44Wj;-ttoa-}«M4>Hh4mtH-3<><>2-2<WrHW)h.» -U>.v hikI HD1
okheu-es wth-tHf-t'<»fklth«>ftHFg-tVen>4!44-tift<H:

4K24J

December -184. 2017?
UG! Gas



66

Whore

^k-Wh—

■Auxiliary-

AkWp»r~
KFI H,.,,). . ■R‘AG

gross customer onnuaj-k-Wh suvings for the measure, 

gross customer summer loud kW savings for tin* measure:

------------—Heating system auxiliary ueage-per MMBTU consumptk>n-{&.-&2-^mm

Vermont Technical Reference Manual)

G9D- Gooling Degree Days {E)egreee-F *-Days)HDD

mw- —Discretionary Use Adjuetment-to-aecount for the fact thet people do not 

always operate their-air conditioning-system when the outside

SEERcAtr = Seasonal-Energy Efficiency Ratio of existing-home-eentral air

are not available)

-C^cac—

■GRrac-----

EELHeoer

(BtuA/V’hr) (Sea lable below for- default values if actual values are net 

available)

- Demand Coincidence Factor for central-AG systems (See table below) 

—Demand-Coincidence Factor for Room AC systems (See table below)

- Equivalent Full Load Cooling hours for Central AC and ASHP (See 

table below)

- Equivalent Full Load Coaling hours for Room AC (See table below)

- Adjustment-factor to relate insulated area to area served by Room-AC

units

■The default volues-for eoeh lorm ore showo-irrthe lohle hdovr

Term Type Value Source

DUA Fixed OH TRM”?

SEERcac Variable

Sarty Replacement—10

PUC-Technkial Reference Manual

Contractor Data Gathering

iw

| December+84. 20! 7?
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Term *yp« Value Sou Fee

ESKbjc Default ~ 8.8 &OE-Fedefol-TeatProcedi>fe-40-GFR45Q;

Nameplate Contractor Data Gathering

GFsac F4xe<3 OrTO PUG-Teobnleal-RefefeftGe-Manual

GRsjug Fixed StSS FUG^reehnleat-Reference Manual

f^H^Onk AC Fixed 0-58 Calculated "J

EFl-HrGet^ftd-HDB-by Ctty

Location

EFtHoooi

<Hout^lu
EFLHooeiRAC

<HOUF6)”8
CDO (Boao 66)"6

UGf-Gae-Temtory &4S 46-1 •1466

:Vt ensure Free-RklerslHp SptHover

Window (^TJ 02-b

PeniNtctUf

7 t>^-{Vfs-i:iton<.'o luolor iii uwaumetl i<< b

•Vleftvtf Fe-44fe<Hwe

Mcuf'iirc Mcn.urc 1 ifclimc

Window 46

Source—NR-ltl.

Wmer-Savings

11 “-RA-30 l»4'R-\1-Av<nth!^>rUimistHifg-Hmi-A4kiH<*vrn-t'»t-RA«.-
n"-4-wn-t)egioeditvsJh?{-4W-R^ftdit»grPATnvcfng^nmnwt-t’nMn-l)eccmlhH-3‘.Hj-l«vl >tS:ywtw-3-*)l>r

December 4X4. 2017?
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1) Low Flow Showorhoacl

WwA-dafei------------1-544 4/-4-5

4i+i4tM ------ 4144:1

t^ml-dulc'--------------4444-1

4-4eH^tH'^-Uf?.crip(icin
:4IlittHWttSwftf-Fe4ttltfs-!-ti-l4itf-Mw4itlliili<'n'or-«-K>\v-!V*w-s4H'Wrt4wth4-iH-fi-l?«*HWr-:4;lHS-is-e-Fetw1*!-d4ft^.'(-instull-MwtHur^r

Oennition-of-UHvelifie-f-lHHliJHtn

:l;4ie-tk:HV+t»{e-t44-h^-el‘rhHt?)>l-slH:>vref4>ea<.l-stH>ii4<.!-4v- 

ia no4-a¥tHlab4e-4f-t^-<isat)meJ

r-H-lhts-vtiliw

^Ite svuler-^av-H^T4i.»f-lt>\v-4l<-»w->t!hAverl>eiKis-Hft‘ u>44h* fe^lneeti-tmi^wK-or-VrtHef-bewg-tHetJ-tvf-^lKtvreF:

■CrPMjjj'

AGo lions

x 2.48 x 11.6 x 365

•1,6

Whewr

ACi«44f?H5

G^h*-

5-4S

•1-1-6
46-5

444

Gtt44t«>s-f‘I'-w«t^r-savt?d

Maviivwm-^tv4kvHi-p<^f-fiHnvrte-i*t1bihTC‘lHie-4n*w<?rliea,i-Hetmill-=-5-5 
(skM-il'-maa^awd rM!t?-i*i m'<-iivattfl4»ltf4U 

M«‘i4HHtm-ga44t«H-fheF-t«»mrt^-+>4'-t4;K?-e4'4kMef>[-‘T4i«waf4>eatl 
Averaa^-mnH4'er-o4'-pet>j>ltF pef-4HHistf4>t»4i!1 w
Aveftjjhf-aftlk'fis-^VrtJWF-per-iwstm 1■>t,r-^iay-ll^^^4-4^'r-^i^^»>wefi^tglJ',  

tlaya-par year
Av^fHae mimbt?F-o4-stH»v«?F-* |'er-bi>m,?ui

Nitlural < Ins Savi»g->Alg<H'i<4Hn-.

'l'-42afiiisy4vamfl44tb4it.mFi4a>;-6\'jmiHS<haF-Aili-43lJ-4A4mkiil-Ktf!c‘f«HK!t?-Miimta4-(-kttw-3«-44(
ll>A1tc-kn»^y4,ttl)tfy-Act-i'»f-lvai-P»irtWH4w<}->lai-w«Maiun> ll,w-itri<?-kM-4H^vetl)enJ^-<n-5A gallt^is-jVf-iainH^U'PM)

‘‘"-M,v-i->H»w4ihinlv ipioie<l-vHltia-<4'-^t4lr«a^><f-vrHtaF-tts»4-iV<-i>et^>a>-)HHw4rtv<iwkk44ag-6F4-J-SA;i^a^aawHal-Pf'>l«?c-»'a) 

Ag^iK1! ;• "‘itaer sense" <4,‘^<naa»lyr4aipAwsw-tF(>a W fH4i'i

—4k*it 4-jteray-kOi,>itfi!i-Sliewefit^i^-RKMIH-tt^4Ht«lv-R«Mt4K:

1,1.^.^li.go^lMtdgO'pail i.’ovoi.j-|\|^:-K'Miil Xi)|y.l-;4-UMAAH'MDH;iUl-;>C4>144Ak<Al-l‘JU7parl-UM>i>.-X?
C1! • k/Al k-KHli>rC-'

<Ji—i4as)44Hy-MiHH,.'tpitt44ttHv-yi^liki(AWtfkjf-<.k-Hh-«f|r«!hrt(-Vtefktf4 4JtfaeH«lt,»i-8ltkly-
-t4tF6iit44-6las-'|Hi4k-,»wil<ei-]‘etwHiaHai;?aH4_V3*i jh4i

December 4 84, 2017?
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GtltH

It?lid.

\A€aHons x 8.3 x c., x (l&g------ 55)1/ 1,000,000

AKMBtu - ---------------------------------------------------------------------------------------------
"'C'/lffW

Where.-

«-*

er
■m

tfW.......

MMlU^of-stvveti-BttHrr-al-ttrts 

<AW'toU-ie-f<HVVeF4-t‘uIlBBS-k»-p<HHKk (ilw-)

A ventge-vpeerrie'hetaiol-vrtrter-ai-iemperaUire-fuFitfef 1-00-fciH^h^m

A?r*Hme\i-tempeFaHife-<>f'WttleM:<*nui>g-otH-<vl'-sh<‘werheikl-(<legfee*

hrihrenireit)

A5st»»etkefflpertBnre-e{-wttteBerkefma Innise Ulegf

ReeoveFv-effit’ietk^Vkv^lhe dome^iki'-iHif-water-hetkef-^??”

Kleelric-Srtvmav.A4g«rRhms 

vriHerHHiny-»H!«ft(t-gferkl>efe-«re-«otk4dHitnwt-ehs.Hf4o->avif>^s-ekitmed-

^reerklefr'hip/SfMfkrver

UFBti-Mtttires-hBve-hceB-peFkvffflei.1 i'.'-tMeftiH+ie-dte+ree-f-hjeFkrijr-HBt^^ttiover. the vakie?- are us^iBHtktvhe-^eRV

RerMsIenve

Meft’rttfe-lifFMjnies

The meftSHre4rle-r>ki-t<‘w-l'k>w->lH:»wefheikl-(S «kki

44nH}tte-MetfkWe-C\>Je(-^): TUI) 

l>pa4Vdule;-------------

BmWttiei---------------4W)

Me»H»»f=e-4)es«‘ip«H)n

:lhw-me«^ireFe(t»les-U)-itre'H»stid4rtk>rv«»l1tt-lowr-l4<»v^funeei-«erti(or-rn-ett!rer-ti-k4tehen-«H'-htilfH'*H>r»-

DefinirieH-of-Rkveline Comlitkm

m)e-htiselif>e->'T-Uie-tiovr-rtrie <>4'-the cHAHi>g't'nucel-4t'-tlHS-eT-iiet-ttvtitkblek4HN-jjc-i>eriiHy u:.^nBtetklHtt-ti-hrwei-wdl 

ttlrettdvtwve-tt-^ittndttfxkBtreet-uerntor-tisHrg 2.2 GRM:

i K‘mp».‘Hiiurtf ~ 55" l; hir-
'* '-Revlew^l' AHRHjtfec-it)Pi sHgggsts-fanjh* otHecoveTy-kyri-ieiK^viahH^ unii:-

e\t>tHt^-in)i)^-tse^Wiwiei4-«l-:Jf%-kM4re-Nerrhei(>k^hH^r-^trk1i'

Ve+-.iHiv-l-l-t<kft4*ef“5044)
^''-PtBHWvIvttwtt ^iihtk-mthiv ComrtVhrk'i) Ac! I 2l~' 'I ccliivit'kl-K^lkfiitefvkrmtHl i JtifW-jlM H

'HO 87%. T4w-aveftwe-el'

December 4X4, 2017?
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The efficient condition is u fomwt oeretor that has a How rale lov.or ihorH he baseline cofwiiilon-M1^ 
ovailohle than the How rule is assumed to be 1.5 GPM4^

-eh* ■wet

The water sos ings fix low flow faucet-eermoni ore-due to the reduced amount of water hein; 

Hows down the drain (instead ofheing collected in the sink).
ted per minute that

AG-allofis

—GPMeff
-x- -2,4-8-x 10.9 X 365 X '50%

~5s

Where:

A 11- >

sawu-

+0t9

m

e0%

Gahofig ef-water saved
Gollons per minute-of-basehne-aeratof — 2.2 GMP4*' 

Gallons per minute of the-efficient aerator 
A verage number of people per household4^

Average gallons per day used by faucetm

Gram-rate, the percentage 

Average Number of Fouct

of water-flowing dow 
its per home410

-the-drain4^

Gas energy govings result from avoiding having to heat-the ed water due to the efficient aerator:

l&Gallons x 6,3 x c„ x 25l /1,000.000 
AMMBtu--  --------------------------------------2---------- i' —-

W'here:

AMMBtu

th3

BButiu.

MMBtu of saved natural gas

Constant to convert gallons to-f>ounds-(lb»)

Average specific heat of water ut temporatore range (1,00 Btu/1i>-°F) 

The difference between the temperulure of the water entering the 
hetjse-flnd the temperature leaving the lauuet (degrees Fahrenheit) w 

Recovery-effieieney of the domestic hot water heater ~ 75%^

Electric Havings-Algorlthi

lj' Pennsylvanio Public Utility Coinmission Act 129Tcehnioai-RefewneeMunmil (.lune2011)

docs/home_sup|>sim5Qfl.-|Kh'j
' Estimate consistent with Ontarie-Hnergy Bonrd.-^ecsures and Assumptions for Demand Side 

Management-Planning."

| December +84. 2017#
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^rsistetw

Meas»rf44fc<in»w 

The measLife lil^oint-lM

U)------- Efficient

Measwe-DescriplioR

^ffntt4HH>-<tf4^ffififfrt-C-THi<li lion
F-S-hMrtc

W ntcr /VhtRs

Nu ’■h uk-r suvings have been tlel'incJ lor thin meo:

Nutwritl Gns Savings-^gopiUHns

4h(H? = faeiaf-tiiietTin-POt.1. lem procedure tilgwh-hm

^6^ = T)oirs4fvthe yeor

Hleclrii’ Suv>Hg>i-Atgt>ft4}HH>

111 Pennsytvttfiia-Pttbh<j-ytitrtv-<^e«HBti»»iffl>-A<rt->494e 

^H-l-i-PfogHiHV-VetH—HtnR-V^r-t.wn—(^‘l^her 2010. Page 243.

December 4-H4. 20) 74
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It is assumed that all thucel iterators installed under PGW’s KLIRP program are inritulled in 

using natural gas-woter-.-There aw-no additional elootrie savings claimed.

Pcrststpnco

•Measure Lifetimes

Tho measure life of a nmural gas vrater heater is assumed-to be-l-5-v

Unique Measure C'ode(s):-:l:BD

Draft date:------------12/1-1/15

Effective dote:—TBD 

End dote:--------------TED

Measure Description

This measure relates-tolowering the thermostat setting on o noturol-gas-h&t-vvBter-heater to 120* l:. if the temperoture 

is set higher.

The hoseline is the temper-ature setting of the existing ater heater isuallyahove-ITj^-E

Water Savings Algeeithms

No-water savings have been defined for this meth

Natural Gtts Savings Algorithms

MMBto-savings arise from lower temperature setting that reduces the litandhy heat-losses required to maintuuHhe 

tunks temperuture setting.

Where:

Area

Ar-ea-x-^Tviu - Tm) _ 8r?6€>-

&MMS4v-

NlN^Btu of saved gQ^< per veur

= OriginttMemperature inskle the tunlH''R —Assume-l-^-S-^E-ifnoother 

New temperature-inside the tunic f I-) ■ ■—;

l»np://ws

December +84, 20175
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1.000,000 Btu to MMBtu

The [blli>vvinij tuN» d—B-k'fls-wkh

^-nter Henter 

kiye f Gwl)

Ueiglil Dimneter

/ 1 r» .» W tlH{ f If l tr“9j

Tetrtl

SOrrTrtee
Afe»4*J4

11FHI d 1 

Savings 

OMMBtii)

•30 00 40 -20r7 46U

40 6-1 446 4T6 -440

#1-' ■53 4-8 3449 442

00 68 244 60:0 4-32

W4 68 444 4-60

-kShindard -Ippee'tieh-jbr-fcsiimtifm • fcfl'icictti Y Provvi

!.\ MW). f’ag^fS

Klfc<rio Sttviny* A(g<>ril(wm 

There ure m> electric suvinas ».

iJtw4^mtliOLi liuvo hifon performed to determine the free nJeriihip mid -jpiHoser, ihe val 

Persistence

K^w-is-ussttmetJ-lo-be-tme:

tJ-to hi

------- Repair Hot Water Lcnfcs/Plumbing Repairs

^n-k^tte Meitsttfe-GotlefsI-kT^P

DratWftier----------)-2.it4i4-5
44iee<ive elate-—TBI3 

lind dote:-------------Tlif)

'T<k‘ hflseline condihon is the timount ol'wuler leaking from the hrtf •iiut pipe per minute.

1C- . J1 ■■ .im
1 -l-!<k-Vefw»*Ht-F

•/-w^www-^tetehef-t^-StWt-Piige ‘aS 

J-Nesv-Jersev Clean l-nere

December 484, 201.7?
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W flior huviiijjs i\tus

Awinunl per Minute / 1 1 -* '■ ***•M1 ll/ll .T IIA 1 l/Uf
Wovs1 V“ L^rtp -l-OO-dpips +4-44

1 4»“*l 1^1 It* u t i it? S&tS*

C ujjiII _SLl i4 mV/ltllll' tTlTvOrTi 4-CHif>-(8 11 oz) 8448
7T

«-l!»e4eakr

|A6gj<o»s x 8.3 xc,, x (120------55)] / 1,000,000

R£pfiw

Wh^r

AfUfMRtucavrr r*r

fS

Rhuitii

= MMHm of saved natural-gos

= Av^rogo speoitlo lient-of-wnter oi temperaUtre-raRge (1.00 Biti/lb-°l:) 

= A^sttmed-lemperoture of hoi woti?r m» it leuves the wuter heater-atwl 

twvels through iho pipes.

The-foHowtHg-teble-pfevtc

ijoak-Tvpe SnvinL-.fMMmu)

C 1.«. r\i», n
V-TTv»«“ VHVUU * t-Fi TI7 047

17 ^
1 ILJI IJl Ip 047

Small Stream +4#

Kleclrw?-

U4s assumed thm bH ieoka-rejWf^j-flfe-for homes titot-l>eot-water- iing nomrol'gns water. Thereare no nddiiional

*>1> Kiguro-j provided to Moult Cnfohnft’r. Dare Couniy Wawr Depannwtf bv-llw-Nonh Curolimi Rural Water Asaocimion. 

tntnfrlltwrWW:4BFef>frconvJi*mef-'Qll)?ils^»,,irkW‘-.4nni (occesf-ed June 23.2011)

| December+84. 2017*
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McHNuro l.ifciinu

HH+W-ftof-httvebwn faeJ. PGW

the loltewing

feettfe-Tvpe Lifetime

SkHv4>tew4v Drip 12 weeks

Iki-il [>tf <> sveeks

Sms H-$< warn } week

-------DHVV Pipe Insulation

tltrte;------------ }-3-44t4-5

I'l'leciive-tfe;^—T44f) 

l-.nd date.------------- TW-)

M^rtBurc DcNCi*ip4fHR

l)onnili»ft (»f BnNeti»c Condition

44iet?lfaiem condition is any-inrmlation thicker ihmvtlun already on the hoi wmef ptfH?:

reed-dtr-eeiKH'finn-lhf Btomge-ii

The ihiokness ol ihc-'^HW pipe im-ultuk>n should lxj equivaleiu to tho-d<i)iDeti‘r ol’iho piping. For exumplo. a [

4i4he-SKH-w[iief-pif4^tht»Heleai-i-iH-ay-ieaU>aH-t)44;i-tnefe+wrt—kie-ilmieHBft+n-slHHiM-he-rotH-KlcBi-io-thcHieM 

]'rt>u>e«>lHoereiHeflk

<ivthtf-evem-thftH]>e-a4H:tve-appeaf»-neH«>-e->wef-tlt<e-fipetf4fie-PI-W-pifHHg-eifcufflslance. surtable-pieture:! und 

tieBefipH<-iHS-sltoH-ld-4v-Be(>Ho-P(-t-W-t->f-44wr-hi

IJ!-Reft>m)neiHli)ii»>tvl»Hsedoii4nekWi>fr4ieetett-i>v-4rH»v-Kkhh-eB't>er!-e»44HW-hiK-etl in CoWnwa 

December -1X4. 201 75
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•Thi-i measure hari RO-wuter-Wfmgs assooiuied with it. 

Ntituffll Gus Savings Algorithms

Annual-Gas-Savings^MMStit^—iiengt-k-

(jleatLossLThpjjrf)------MeatLossfTk^j ^

R firfj ['■—x—1,000,000

Where-

InMtgth

■T+tbsik!

-J-tw

Ntrwrberol-h

ttiek '■ofeffieieRt'eoBditi- stilution (inches)

Recovery-elTt of the hot- heuter ~ 75%'

-HeQUrOS^HV-' ottn-he-fourRi-u5i»e 4he4otk>vHng lookup tab I

Insutation 

Thickness (inches)

LI f\ 4 T ^1 1VU1
fBtn/ft/vrl

Bare 368.231

94 -86r441-

+tO •65-.350

4-5 51.131

3+) 11.851

3r5 38.5'M

3-0 36.001

3t5 33.989

32.112

44 30,923

600 29,872

^'his-table '■vq-j cakn

rComputer Program. The following a5Sumption6 v.efe used:

hem43esefiptwfl

t ^ 1I C <^ ^< 
IJ t M T V a I >P TvT TU i L'lUtiUt-lIu

Cokutlmion Type

Ambient femperuture

t'TI ItjlTry/v vU *

1 “ HoriFontu \ 

ASTM C 585 Rigid

Heet-l^jstr-Per-Hotir- Rept>rt

+30

60

0

*erheod-

December +S4, 20176
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NofWHB4-l4f>e-S i ?.e — MS

Bftfe-Sttffeoe-fewitance = <±6

OHief-S»ftw^-feH-ittunce _ tMJ

Kteflric Snvii>y.-Atii<tf4ftHt>s

h'rcoridurship/Spillovcr

huvtf-twn-peftefti

JVfMvte flee

Lifetimes

:H

Me»(wire<-'frt<

:rt>«e4t>etwttfe eool-ty

.i-to-htf-30 vetir?*

OAM <'fl>KAdju‘.tt»ciH:

2^)------- Hot Water Storage Tank Wrap

Iflki-iitHeT

-mw-is

-4^

M^i*sure-l>eseriplion 

by lo!i!iC:--rhtHtmk ssrap mtitii follow HRI-tohmcnl :U<iiKlflrTiy

beiiin ilia lop of oil oi gib- vvoteiiv.'. und ‘■hull no! obvimct >)n? |>fer Mf
vitive.

iWi-ktifld-m dte

4:be-baw)me-t»d»e-tw-vrfl4i?f-)^etiier lank wilhouHtk‘-tmi.tkima bhwk^-

:riwtfffieteHf<.H>ndHwH-hHbe-bt»l-watef4wHier lank with ihe ittSttkfling-blmiket-

-Jt-Hie-Pef b>m«im.*e-vvnli-l-!itei^v-S4ttf 
'"'•Biiikliflg-PerteHWHK^e-b^Hhue. Inc. ■HiHit-l-

Decemher484, 20l7->

,il. Ren i^l44^»U?T-PHgt-}3-

UCil Gas
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Water Savings Algoritb

Natural Gns Savings Algorittmw

4- Jr 
%7~

Area x (Tlnn 

R&iiitw

87540-

1,000,000

Where;

AMMBtu

Area

8^49

■REitfiu:

1.000,000

MMBtu of saved gas per-year

R-value of the hot svoter heater with the insulating blanket (lve8 

h3/Blu)

Original R value ef the lxn water heater (h eP-ft?/Btu) ~ 5.014,' anle*J5

information provided
Temperature outside the tank (nF) •=->4e8w 

Nnmber-of hours in a year
Reeovery effieieiKy of the-domestie-irot-water-heater ~ 75%4411

tank insulation blankest

Water Surface Aren

Suefeee 

Area-of

Surface ore 

of Cylinder

jt ]o

Wrap

Annual

R-49

Wrap

Annual

Sayings

(MMBtu)/ t^ 1IIV MV7 / (Inches)11 ffft Areas-fft3)4^ Areas (ft3)

30 69 44 39t9 94 398 44 33

40 84 44-3 334 94 393 44 34

30 33 48 398 94 394 43 33

88 38 39 338 94 344 44 38

89 38 33 358 94 354 34 34

^ From .Vou1 York &randti>'t{ Ap/woticli for1 Estimating Energy Savi-Hgs fr&m Energy EjfiCivucy Programi 

(October t5, 2(Mfy.-Pag*W

*-*-.4 ssuming st/iMre access area with ■/" ‘•i/t/are and S—eloaraiicc on each side

This jmetl to be installed only natural gas-Hretf-hot-waier heating syste there ore no electric

CekHduleti using the bose-eondwlivg heat loss co efliaiem and riurliice areas from; tWh^OWi Swntbrtlilppnwohjri

4,-A$5unwd'>e be in unconditioned space, umhieni temperature assumptien based on:

December +84,20125
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Kroeridership/SpiHovcr

studies have been performed to determine the free ridership and spillover; the values afe-asswnt?d to be 

Persistence

The persistence factor-is-assumed to-be-one:

The mcosure life is assumed to be 5 years*

| December +84, 20 i 75
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\AIV. Non-Residential Time of Replacement 
Market

A. Space Heating End Use

241) Efficient -ENERGY

STAR®

Unique Measure Code(s): TBD 

Drall dale: 12/14/15

El'feclive dale: TBD

Hnd dale: TBD

Measure Description

This measure applies lo non-residential-sized (>300M13N) gas boilers purchased at the time of natural replacement 

A qualifying boiler must meet minimum efficiency requirements (Thermal lifficiency)

Definition of Baseline Condition

The efficiency levels oflhc gas-fired boilers that would have been purchased absent this or another DSM program 

are shown in the following table.

Formatted: Numbered + Level: 1 + 
Numbering Style: 1, 2, 3,... + Start at: 1 + 
Alignment: Left + Aligned at: 0.31" + Indent 
at: 0.56"

Equipment Type Baseline Thermal Efficiency

Gas Boiler 80%

Definition of Kfficienl Condition

The installed gas boiler must have a Thermal ITIicicncy greater than that shown in the table below. Efficient mode) 

minimum Thermal Efficiency requirements are detailed below.

Equipment Tvpc Minimum Thermal Efficiency—

Gas Boiler - ENERGY STAR K-Tiof-I 940%

Gtts-Boiler-Tuff4 85%

Cas Savings Algorithms

MMBtu savings are realized due to the increase in Thermal Lifficiency oflhe newequipmcnl. MMBtu savings vary 

by equipment type due to differences in model capacity and Thermal lifficiency percentages. Savings arc calculated 

from the baseline new unit to the installed efficient unit.

Annual Gas Savings (MMBtu)
Capacityou,

1.000

/ 1

\l l-lla:

1 \
x EFLHHcat

' " hiins://\\\vw.i.*iieu;vsiiii eov'Products'heatiua luoline commercial bullets 

December 484. 20175
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Where:

Capacilyoui

1,000
TE0asc

TEeij

EFLHHm1

= Output capacity of equipment to be installed (kBtu/hr) 

= Conversion from kBtu to MMBtu 

= Thermal ElTiciency of new baseline equipment 

= Thermal Efficiency of new equipment 

= Equivalent Full Load Heating Hours

Equivalent Full Load Heating Hours by Building Type

Building Type EFLH151

Multifamily 1663

Education 1772

Food Sales 2140

Food Service 2342

Health Care 3220

Lodging 901

Retail 1760

Office 1688

Public Assembly 2031

Public Order/Safety 1449

Religious Worship 1748

Service 2872

Warehouse/Storage 1213

Electric Savings Algorithms

Not applicable.

Freeridership/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Tvoe Free Ridership Spillover

Gas Boiler 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type Measure Lifetime

Gas Boilers 25

Source: Consortium for Energy Efficiency, High Efficiency Commercial Boiler Systems Initiative Description, May 

16,2011, p. 17. Lifetimes range from 24-35 years.

151 From NJ Protocols for Philadelphia, adjusted for the PGW evaluation and UGI Gas territory relative HDD.
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Water Savings
There are no water savings for this measure.

2^ Efficient Unit Heater and Infrared Heater

Unique Measure Coiie(s): THD

Draft date' 12/4/17

fiffective dale: TBD

find date- TBD

Formatted; Numbered + level: 1 + 
Numbering Style: 1, 2, 3,... + Start at: 1 + 
Alignment: Left + Aligned at: 0.31" + Indent 
at: 0.56"

Measure Description

This measure applies to unit healers and infrared heaters purchased at the time of natural replacement A qualifying 

heater must meet minimum efficiency requirements (Thermal Efficiency).

Definition of Baseline Condition

The efficiency levels of the aas-lired unit heater that ssould have been purchased absent this or another DS.M 

program arc shown in the Following table.

Kouinment Tvoe Baseline Thermal Efficiency

Gas Unit Heater 80%

Definition of Kfficient Condition

The installed heaters must have electric ignition and use non-conditioned air for combustion A unit heater that is not 

an infrared heater must have a thermal efficiency of 90% or greater. An infrared heater must have a thermal 

efficiency no less than 80%

Gan Savings Algorithms

An increase in Thermal Efficiency of the new couipmcnt compared to the baseline heater will provide energy 

savings for either an efficient unit healer or an infrared heater. For an infrared heater MMBtu savings are also 

realised due to the lower air temperatures that may be maintained with an infrared heater compared to a more typical 

unit heater that only heats the air MMBtu savings vary bv eouinment type due to differences in model capacity and 

Thermal Efficiency percentages. Savings are calculated from the baseline new unit to the installed efficient unit.

Capacity0llt ( 1 UF \
Annual Gas Savings (MMBtu) = ----—— x (—-------—— x EFLHIlea(

1,000 \‘Fnase

Where:

Capacity^

__________________ 1,000

1 - 

1 fifty

UF________

E.I:UW_

- Qutnut capacity of equipment to he installed (kBui/hr)

= Conversion from kBlu to MMBtu

= Thermal Efficiency of new baseline equipment

- Thermal Efficiency of new equipment
= Usage factor for infrared heater compared to conventional unit heater (73%)' ' 

= Equivalent Full Load Heating Hours

Kuiiivnlent Pull Load Heating Hours bv Building I'vne

l<: Based on 25% savings assumption for infrared heater compared to conventional unit healer lion) Massachusetts and 

Connecticut technical reference manuals as olMune 20 Ift
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BuildlneTvoe EFLH153

Multifamilv 1663

Education 1772

Food Sales 2140

Food Service 2342

Health Care 3220

Lodging 901

Retail 1760

Office 1688

Public Assembly 2031

Public Order/Safetv 1449

Relieious Worshio 1748

Service 2872
Warehouse/Storage 1213

Electric Savinus Aliiorilhms

Not applicable.

t-recridershin/SniHovcr

Until studies iuve been performed lo dek-rmine llie free ridership and spillover, the values are assumed to he zero

Kciuinment Tvnc Free Kidrrshin Snillover

Cllicicnl Unit Heater 0% 0%

Infrared Heater 0% n%

Persistence

1 lie persistence factor is assumed to be one

Measure Lifetimes

Kouinment IMic Meusiirc l.ifctimc

Unit Heater 18

Infrared Heater |.7

Source: Massachusetts technical reference manual as of June 2016.

Witter Savings

There arc no water savings for this measure.

I!> l-'ioin NJ Piotocols tor I’hiladelphiii. ;uliusteJ lor the PGW esahiation and UG1 Gas teiliters1 relative HDD 
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3) Steam Trap

Unique Measure Code(s): TBD 

Draft dale: 12/14/15

Effective date: TBD

End date: TBD

Measure Description

This measure applies to replacing non-residential steam traps on heating systems or repair of the steam trap by 

replacing the internal working parts with a new insert.

Definition of Baseline Condition

The baseline criterion is a faulty steam trap in need of replacing. No minimum leak rate is required. Any leaking or 

blow through trap can be repaired or replaced. If a customer chooses to repair or replace ail the 

steam traps at the facility without verification, the savings are adjusted. Savings for full replacement 

projects arc reduced by the percentage of traps found to be leaking on average from the studies listed. Ifan audit 

is performed on a site, then the leaking and blowdown can be adjusted.

Definition of Efficient Condition

Customers must have leaking traps to qualify. However, if a customer opts to replace all

traps without inspection, the savings are discounted to take into consideration the fact that some

traps are being replaced that have not yet failed. This measure may consist of either installation of a whole new

steam trap or replacement of the internal working parts with an insert.

Gas Savings Algorithms

Formatted: Numbered + Level: 1 + 

Numbering Style: 1, 2, 3,... + Start at: 1 + 
Alignment: Left + Aligned at: 0.31" + Indent 
at: 0.56"

AMMBtu = S x x Hr x A x i /l,000.000

Where:

AMMBtu

5

Hv

B

Hr

A

L

1,000,000

MMBtu of saved gas per year

Maximum theoretical steam loss per trap (Ib/hr/trap). See table of 

values

Heat of vaporization of steam, (Btu/lb). See table of values.

Boiler efficiency, (%)

Annual operating hours of steam plant. Sec table of values. 

Adjustment factor to account for reducing the maximum theoretical 

steam flow (S) to the average steam flow (the Enbridge factor). 

Leaking and blow-thm factor. If the steam trap has been audited and 

is known to be leaking, then this factor is 100%, if unaudited and 

unknown if leaking, then see table of values below.

Bin to MMBtu

Steam Trap Algorithm Input Values

| December 484, 20174
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Steam Trap
Application and 
Pressure

Avg Steam 
Loss, S 
^lb/hr/trap)

Heat of
Vaporization
Hv
(Btu/lb)155

Default
Boiler
Efficiency
Bi»

Operating
Hours,
H157

Adjustment 
Factor, A1S*

Leaking & 
Blow-thru 
factor for 
unaudited 
traps, L159

Commercial/Multifamily, 
low pressure 13.8 951 80% 3,106 50% 27%
Drv Cleaners 38.1 890 80% 2,425 50% 27%
Industrial Low Pressure 
PSIG<15 13.8 951 80% 7,752 50% 16%
Industrial Medium 
Pressure 15<PSIG<30 12.7 945 80% 7,752 50% 16%
Industrial Medium 
Pressure 30<PSIG<75 19 928 80% 7,752 50% 16%
Industrial High Pressure 
75<PSIG<125 67.9 894 80% 7,752 50% 16%
Industrial High Pressure 
125<PSIG<175 105.8 868 80% 7,752 50% 16%
Industrial High Pressure 
175<PSIG<250 143.7 846 80% 7,752 50% 16%
Industrial High Pressure 
PSIG>250 200.5 820 80% 7,752 50% 16%

F.lcctric Savings Algorithms

Not applicable.

Freeridcrship/Spillovcr

Until studies have been performed to determine the free ridership and spillover, the values arc assumed to be zero.

F.quipmcnt Type Free Ridership .Spillover

Steam Traps 0% o0/;,

Persistence

The persistence factor is assumed to be one.

''' Resource Solutions Group "Steam Traps Revision AT’ dated August 2011.

Meat of vaporization of steam at the inlet pressure to the steam trap. Implicit assumption that the average boiler 

nominal pressure where the vaporization occurs, is essentially that same pressure. Reference Resource Solutions 

Group "Steam Traps Revision # I" dated August 2011.
I^,, California Energy Commission Efficiency Data for Steam Boilers as sited in Resource Solutions Group "Steam 

Tiaps Revision #1" dated August 20! I
l<; Resource Solutions Group "Steam Traps Revision U1" dated August 2011. which references Hnhridge service 

territory dam and kW Engineering study. Commeieial/Mullifimily hours adjusled to UGI territory based on the 1 U)D base 55 m 

Reading. PA relative to Chicago, 1L.
15xEnbridge adjustment factor used as referenced in Resource Solutions Group "Steam Traps Revision HI" dated 

August 2011 and DOE Perietal Eneigy Management Piogiam Steam Trap Performance Assessment.
1V' Dry cleaners survey data as referenced in Resource Solutions Group "Steam Traps Revision H1" dated August 

2011. Iftrap is known to be leaking, then this factor is H>0%

December 484. 2017?
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Measure Lifetime
6 years160

Water Savings

There may be water savings for this measure, hut the amount has not been calculated

iM Source paper is the Resource Solutions Group "Steam Traps Revision #1" dated August 2011. Primary studies 

used to prepare the source paper include Hnhndge Steam Trap Survey, KW J-ngineering Steam Trap Survey, 

Enbridge Steam Saver Program 2005, Armstrong Steam Trap Survey, DOR Federal Energy Management Program 

Steam Trap Performance Assessment. Oak Ridge National Laboratory Steam System Survey Guide. K.EMA 

Evaluation ofPG&E's Steam Trap Program, Sept. 2007. Communication with vendors suggested an inverted bucket 

steam trap life typically in the range of 5 • 7 years, float and thermostatic traps 4- 6 years, float and 

thermodynamic disc traps of l - 3 years

| December +84, 2017f
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RG. Commercial Kitchen End Uses

4)1) Commercial Convection Ovens

Unique Measure Cocic(s): TBI)

Draft date: 12/14/15

□Teclive dale: TI3D

Rnd dale: TBD

Measure Dcscripeion

A general-purpose diamber designed for healing, roasting, or baking food by forcing hot dry air over the surface of 

the food product. The rapidly mov ing hot air strips away the layer of cooler air next to the food and enables the food 

to absorb the heal energy. For the purposes of this specification, convection ovens do not include ovens that have the 

ability to heal the cooking cavity with saturated or superheated steam. Maximum water consumption within the ov en 

cav ity must not exceed 0.25 gallons/hour. Ovens that include a hold tealure are eligible under this specification as 

long as convection is the only method used to fully cook the food.

• Full-Size Convection Oven: A convection oven that is able to accept a minimum of live standard full-si/e 

sheet pans measuring 18 x 26 x l -inch.

This does not cover ovens designed for residential or laboratory applications; hybrid ovens, such as those 

incorporating steam and/or microwave settings in addition to convection; other oven ivpcs. as defined in Section I. 

including combination, conventional or standard, conveyor, slow cook-and-hold. deck, mini-rack. rack, range, rapid 

cook, and rotisserie ovens.

Definition of Baseline Condition
Cooking energy efficiency of 44% and Idle Hnergy Rale of 15.100 Btu/Iil<1.

Definition of efficient Condition
Cookina energy efficiency arealer than or equal to 46%l',: and an Idle Fnergv Rale less than or equal to 12 000 

Btu/li

Additional criteria:

1) Must be full-size (for gas)

2) Have been installed in compliance with manufacturer instructions and meeting all applicable local. Slate, 

and Federal codes and standards:

3) Are third-party certified to:

a. NSF/ANSI Standard 4, Commercial Cooking. Relhcnnali/alion and I’owered 1 lot Food Holding 

and Transport Equipment

b. ANSI/UI. lc)7. Commercial Flectrical Cooking Appliances (electric ovens only)

c. ANSI Z83.11. Cias Food Service l:qiiipmem (gas ovens only)

All criteria are the same as the LNHRGY STAR label.

Gas Savings Algorithms

The following shows the expected gas savings from a full-size commercial convection oven meeting the above 
specitications. These savings come from the linergy Star calculator.1'’1

Annual Gas Savings (MMISm) = 12.90 MMBta

FNFKCiV STAR calculator dcfaull input.
Using ASTM Standard FldWi-W (Reappioved 2005) based on heavy load (poialo) cooking lest.

K" hltp://vvvvvvenergysinr. go v/iiuiev d m',l Usenet ion=!md_a_|irodLiei. slm wl'i oducl(iroii|vVpg\v_ code-C< X)

Formatted: Numbered + Level: 1 + 
Numbering Style: 1, 2, 3,... + Start at: 1 + 
Alignment: Left + Aligned at: 0.31" + Indent 
at: 0.56"
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Klectric Savings Algorilhms

Tlicro are no electric savings from this measure.

Energy Savings 

AkWh = 0 kWh

Demand Savings 

AkW = 0 kW

Where:

AkWh = gross customer annual kWh savings for the measure.

AkW = gross customer summer load kW savings for the measure.

FreertdershipASpilJover
Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Tvpe Free Ridership Spillover

Commercial Convection Oven 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type Measure Lifetime

Commercial Convection Oven 12

Sources: CA DEER, MA 2011 TRM. ENERGY STAR.

Water Savings

There are no water savings for this measure.

Formatted; Numbered + Level: 1 + 
Numbering Style: 1, 2, 3,... + Start at: 1 + 
Alignment: Left + Aligned at: 0.31" + Indent 
at: 0.56"
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2) Commercial Combination Ovens

Uniuue Measure Codetsf TDD

Dralt date 12/4/17

niTcetive dale: TBD

lend date: TBD

Measure Description

A device lh:u combines ihc I’miL-iidn of hot nir convection (oven mode), saluralcd anJ superheated steam hcatina 

(steam model and combination a>nvcctkm/.stcam mode lor moist healing, to perform steaming, bakimi. nmtinu. 

rethermali/mg. iiiKl proofinu ol'vnfiOLis food products. In general, the term Lombination oven is used to describe this 

ivne ol'emiinmcni. svhieh is sell-oniitained. The eomhination o\cn is also referred to as a combination 

OMMi/stcumer. combi or combo.

[)criniti»n of Baseline Condition
A baseline combination o\cn is one that is not linergv STAR cerlillcd. baseline cooking energy d'llcienev is 

assumed to be 32% for cPineeiion mode and 39% for steam mode Baseline Idle l-nerex- Rates depend on the 
number Pl'p.ms. Sec die Ibllmvim? table.I,~*

- fRiv/firl

< 15 R.747 18.656

15-BO in.7RR 74.5(3?

>30 13.000 43 300

Definition uf Efficient Condition
To quality for this measure, the installed euuinmeiit must be a new combination oven meeting the RNKRG V STAR 

idle rate and cooking cliicienev requirements as specified below.1"5

Combination Oven ENERGY STAR Requirements

®wm
f'nuldny-T n^y

*............■( Formatted Table

Steam Mode < 200P-!-6 .511 > 4 1
Convection Mode <- 150P--5 425 >56

\> = Pan «
anacilv as defined in Section I S. of the Commercial Ovens Program Keauiremenls Version 2.11 rt

Gas Savings Algorithms

The Ibllowina shows the ex peered aas savings I'rum a commercial combination oven meeting ih e above 
specifications These savings come I'roin the Tncrav Star calculator.'"

Animal Gas Savinas (MMBtu) = (ACookinutinergv,ACookiiiaKnerc\\l,...„r,.+ AldleF'ncravr.,.,^. + *.......... [ Formatted: Indent; Left: 0", First line: 0"
Aldlel:nen’v<,^.,.„-.A * Davs / I OOO.OOU

l-NI'RG'i' STAR caleulaioi .lefanli iinnu 
1M ENERGY STAR Commercial Ovens Key Product Criteria 

httn:/Avww-energystar.gov/index.cfm?c=ovens.or crir comm ouens
1<il' Pan capacity is defined as thp numUer of sream table pans the combination oven is able to accommodate as 

per the ASTM F-1495-0S standard specification.

httD://www.energvstar.gov/Dindi)cts/specs/svstem/fi[es/CofTmierda1%200vens%20Program%20ReQuirements%2QV2%Z01.Qdf

?965d-c5ecS3b06-d2f5
l'“ Intn/'A tew enci l'vsuit .cnWindcy iTniiTisi'aciK'n-liiiilji nrodtici. show Prod tieiGroup,^ pew code=COO
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AConkin^ncruvr^,.___ = [ii OOD.v...,•../(r-.... - i:Fri01),-..„r:.. / (iasLI-l', I

ACookinal-OKTi’Vs..—__ = I.H,-.,, * < i-lTKODj,.,^-;, / Gasl:l:l:>.~,..,n,.. - !:.F(.)()D^,-„nr-,.! Gast:l'l'<,..... .. *
Aldk-Iincn>v," " = liG-.sIDI I^.p,.- * (i HOURS - l.B^./(;asPC, ...,p.,0 » )> • iGaslDLIV^r, *

((HOURS • I.Br:iasPCVn...n-) *

AlJId-ncri’s..,,.,= hUaslDLlU...,,.......* ((i IQURS - I.B,,. /GasPC^-.u,.-) * (GaslDUU,.....rr •

• ((HOURS - l.Lk..Aij.sl>tV^l *

Where’

AC\»okimjl:nerL'\,.......___= Chanec in loial J:iilv cooking energy consumed bv eas own in eonveetinn

mode

ACt»)kinnl-neruv<........................ <..L ~ Chanue in loul daily cooking eneruv consumed hv eas oven in sieum mode [

Aldlcl-nerev,......r...- (,'hanee in total duilx1 idle energy consumed hv Has oven in convection mode

Aldlc1:nerev.riUM,;r- Change in total daily idle eneruv consumed hv gas oven in steam mode 

LB.ol- Ksn'nnited mass of food cooked per diiv for gas o\cn (Ih^klns-)

_= Cnsiom. or if unknown, use 200 Ihs Hl'P <15k 250 lbs I If 15 <= I* 301. or 400

ihs<in’ = >.vn

I.IX )(.)Oi ..ir i;i= luierev absorbed hv lood nrnduci lor cas o\en in comeuion mode

____________________ - Cusioin or if unknown, use 250 Buklb

Ciasl-.l'l-'= (.’poking enerev efl'ieiencv ol'eas oven

= Custom or ll'unknown. use values from table be I cm’

Jttra m

GasFFFr..... S2% 56%

GasEFFs„,m 39% 41%

Formatted: Not Superscript/ Subscript

Formatted: Indent: Left: 0”, First line: 0" j

........( Formatted: Indent: Left: 0.5", Hanging: 1.5" ]

- ( Formatted: Not Superscript/ Subscript ]

i:l’( H.IU',~ I'Deruv absorbed bv lood product tor eas oven in steam mode 

" Custom or if unknown, use )(ij Biu/lh 

(iasini I',.,= Idle eneruv rate (Huidu) of baseline eus oven

.=(\i.stom or il unknown. use values from table below

RMejftlBMftSf
SisamMadj

< 15 8.747 18.656

15-30 10.788 24.562

>30 13.000 43 300

(iasllCti .;f= I’roduction capacity (Ih^/lirt of baseline oven

^Custom ofifunknown, use values from table below

Sfrhmi tvtpjte

< IS 12S 195

15-30 176 211

>30 392 579

(iasll)l.l*(-g|n|= Idle cncrcv rale oriiN'LRGV STAR cas oven in collection mode 
^= 130* I’ — 5.42.5

Urasl'Ci >= I'roduelion capacity llhs^r) of ItNkRGV S TAR eas oven

= Custom ol’ il' itnkmm n. use \ alues from table below

Pnn Coooclty
Cotwectlnp Marie

< IS 124 172

15-30 210 277

>30 394 640

(i:i>[Q[.luL^i]ul.L= Idle eneruv rale pf'liNliUGV STAR uas oven in steam mode

December 4 S4. 2(117?
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=200 * I’ -6511

Da vs= Davs proncraiion nor war

~ Custom or if unknown, use 365 davs per year 

l.OOU.OOO= Conversion lacior from Bui to MMDm

Electric Sn\ ings Algorithms

There are no electric savings from this measure

Energy Savings

AkWh _= 0 kWh

Demand Savings

Ak-W = i) kw

Where:

AkWh = gross customer annual kWh savings for the measure.

AkW = uross customer summer load kW savings for the measure

lrreeridcrsl»ii)/Snillover

Unhl studies have been perl'ormcd lo determine the Tree ridershin and spillover, the values arc assumed lo he zero

Eouinment Tvne t ree Ridershin Spillover

Commercial Convection Oven 0% 0%

Persistence

The persistence factor is assumed to he one.

Measure Lifetimes

Eouinment Tvne Measure Lifetime

Commercial Convection Oven 12.

Sources CA PEEK. MA 2011 TRM. ENERGY S TAR

Water Savings

There are no water savings lor this measure.
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3Q}2) Commercial Gas Fryer

Unique Measure Codc(s): '1'UD 

Drafl date: 12/14/15

RlTcclive dale: TBD

Rnd date: TliD

Measure Description

An appliance, including u cooking vessel, in which oil is placed to such a depth that the cooking food is essentially 

supported by displacement of the cooking fluid rather than by the bottom of the vessel. Heat is delivered to the 

cooking fluid by heat transfer from gas burners through either the walls of the fryer or through tubes passing through 

the cooking fluid.

• Standard Fryer: A fryer with a vat that measures >12 inches and < 18 inches wide, and a shortening 

capacity > 25 pounds and < 65 pounds.

• Large Vat Fryer: A fryer with a vat that measures > 18 inches and < 24 inches wide, and a shortening 

capacity > 50 pounds.

Formatted: Numbered + Level: 1 + 

Numbering Style: 1, 2, 3,... + Start at: 1 + 

Alignment: Left + Aligned at: 0.31" + Indent 

at: 0.56"

Definition of Baseline Condition

Heavy I.oad (French Fry) Cooking Fnergy [-fficicncy of 35%. 

Idle energy rale:

• 14.000 Btu/h for Standard Fry er

• 16,000 Btu/h for Large Vat Fryer

Definition of Efficient Condition

Heavy Load (French Fry) Cooking Fnergy Efficiency greater than or equal to 50%. 

Idle energy rate less than or equal to:

• 9,000 Rm/h for Standard Fryer

• 12,000 Btu/h for Large Vat Fryer

All criteria are the same as the ENERGY STAR label.

Gas Savings Algorithms

The following shows the expected gas savings from Energy Star commercial fryers meeting the above 

specifications. These savings come from the Energy Star calculator.16*

Standard Fryer (per frypol):

Annual Gas Savings (MMBtu) = 50.80 MM6fu

Large Vat Fryer (per frypol):

Annua/ Gas Savings {MMBtu) = 79.50 MMBtu

Electric Savings Algorithms

There arc no electric savings from this measure.

Energy Savings 

AkWh = 0 kWh

l,‘* liltp://vv\vw.enitrgysiar.gov/indcycfin?fuscaction*fiitd_a_producl.sho\vProduciUroiip&i>g\v_code=COO 
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Demand Savings

AkW = 0 kW

Where:

AkWh = gross cusiomcr annual kWh savings lor die measure.

AkW' = gross customer summer load kW savings for the measure

Freeridership/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero

Lquipmenl Type Free Ridership Spillover

Commercial Fryer 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Type Measure Lifetime

Commercial Fryer 12

Sources: CA DKFR, MA 2011 TRM, LNLRGY STAR.

Water Savings

There are no water savings for this measure.
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#43) Commercial Gas Steamers (Cooking)

Unique Measure Code(s): TBD 

Draft dale: 12/14/15

Effective dale: TBD

Und date: TBD

Formatted: Numbered -f- Level: 1 + 
Numbering Style: 1, 2,3,... + Start at: 1 + 
Alignment: Left + Aligned at: 0.31" + Indent 
at: 0.56”

Measure Description

Also referred to as a ''compartment steamer.'’ a device with one or more food steaming compartments in which the 

energy in the steam is transferred to the food by direct contact. Models may include countertop models, wall- 

mounted models and floor-models mounted on a stand, pedestal or cabinet-style base.

Definition of Baseline Condition
Cooking energy efficiency of 18% and Idle Energy Rate of 3.(100 Btu/h per pan16'1.

Definition of Efficient Condition

Cooking energy efficiency greater than or equal to 38% and an Idle Energy Rates less than the maximum values in 

the table below.

# ofPans Cooking Efficiency Idle Rate (Btu/hr)

3 pans 38% 6,250

4 pans 38% 8.350

5 pans 38% 10.400

6 + pans 38% 12,500

All criteria are the same as the ENERGY STAR label.

Gas Savings Algorithms

The following shows the expected gas savings from a commercial steam cooker meeting the above specilications. 
These savings come from the Energy Star calculator.* 170

# of Pans Annual Gas Savings (MMBtu)

3 pans 76.6

4 pans 86.4

5 pans 96.2

6 pans 105.4

7 + pans 105.4+ 14.2 per pan > 6 pans

Electric Savings Algorithms

There are no electric savings from this measure.

Energy Savings 
AkWh’ = 0 kWh

Demand Savings

IM The baseline comes from PG&E's online calculator at 

httnV/ww'vv. tishnick.com/savetfnergv/toois/calculalors/gsteamercalc.php

170 http:/Avww.energ\’Star.gov/index.cfm?luseaction=find a product.showProdactG roun&iiL'w code~COO 

4 pan is interpolated between 3 and 5 pan.
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AkW = 0 kW

Where:

AkWh = gross customer annual kWh savings for the measure.

AkW = gross customer summer load kW savings for the measure.

Kreeridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Type Free Ridership Spillover

Commercial Steam Cooker 0% 0%

Persistence
The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Tvpc Measure Lifetime

Commercial Steam Cooker 12

Sources: CA DEER, MA 2011 TRM, ENERGY STAR.

Water Savings
According to the Energy Star calculator the water savings would be 162,060 gallons per year for an Energy Star 

steamer compared to a baseline steamer.
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644) Commercial Gas Griddle

Unique Measure Code(s): TBD 

Draft date: 12/14/15

Effective dale: TBD

End date: TBD

Formatted: Numbered + Level: 1 + 
Numbering Style: 1, 2,3,... + Start at: 1 + 
Alignment: Left + Aligned at: 0.31" + Indent 
at: 0.56"

Measure Description
Single or double sided gas griddle.

Definition of Baseline Condition
Cooking energy efficiency of 32% and Normalized Idle Energy Rate of 3,500 Btu/h per square foot171.

Definition of Efficient Condition
Cooking energy efficiency greater than or equal to 38% and a Normalized idle Energy Rate less than or equal to 

2,650 Btu/h per square fool.

All criteria are the same as the ENERGY STAR label.

Gas Savings Algorithms
The following shows the expected gas savings from a commercial gas griddle meeting the above specifications. 
These savings come from the Energy Star calculator.112

Annual Gas Savings (MMStu) = 13.10 MMBtu

Electric Savings Algorithms

There arc no electric savings from this measure.

Energy Savings 
AkWh = 0 kWh

Demand Savings
AkW = 0kW

Where:

AkWh = gross customer annual kWh savings for the measure.

AkW = gross customer summer load kW savings for the measure.

Freeridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Tvpe Free Ridership Spillover

Commercial Gas Griddle 0% 0%

171 From the Energy Star calculator

l7: l!ttp://www.energy5tar.gov/inde\.cfm?fi!seaciion=fmd_a_product.sliowProductGroup&pgw_code=COO 
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Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Eauinment Type Measure Lifetime

Commercial Gas Griddle 12

Sources: CA DF.FR, MA 201 I TRM, ENERGY STAR.

Water Savings

There are no water savings for this measure.

| December+84, 2017$
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Pre-rinse Spray Valve

Unique Measure Codc(s): TBD 

Draft date: 12/14/15

OfTcctivedatc: 1UD

l£nd dale: TBD

Measure Description
Commercial dishwasher pre-rinse spray valves use hoi water under pressure lo clean food items off plates, flatware, 

and other kitchen items before they are placed into a commercial dishwasher. Pre-rinse valves are handheld devices, 

consisting of a spray nozzle, a squeeze lever that controls the water flow, and a dish guard bumper. Often they 

include a spray handle clip, allowing the user to lock the lever in the full spray position for continual use. The pre

rinse valve is part of the pre-rinse unit assembly that typically includes an insulated handle, a spring supported metal 

hose, a wall bracket, and dual faucet valves. Pre-rinse valves are inexpensive and frequently interchangeable within 

different manufacturers' hose assemblies. They arc usually placed at the entrance to a dishwasher and can also be 

located over a sink, used in conjunction with a faucet fixture.

Definition of Baseline Condition
The baseline is a standard pre-rinse spray valve using approximately 1.6 gpm.

Definition of Efficient Condition
An efficient pre-rinse spray valve uses an average of 1.28 gpm.

(>as Savings Algorithms
The following shows the expected gas savings from an energy efficient pre-rinse spray valve meeting the above 

specifications.1,3

Formatted: Numbered + Level: 1 + 
Numbering Style: 1, 2, 3,... + Start at: 1 + 
Alignment: Left + Aligned at: 0.31" + Indent 
at: 0.S6"

Annual Gas Savings (MMBtu) = 6.38 MMBtu

Electric Savings Algorithms

There are no electric savings from this measure.

Energy Savings
AkWh = 0 kWh

Demand Savings
AkW = 0 kW

Where:
AkWh = gross customer annua! kWh savings for the measure.

AkW = gross customer summer load kW savings for the measure.

Erccridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

EauiDmcnt Type Free Ridership Spillover

Pre-rinse Spray Valve 0% 0%

ENERGY STAR calculator 4/14. 
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Persistence
The persistence factor is assumed to be one.

Measure Lifetimes

Equipment Tyne Measure Lifetime

Pre-rinse Sprav Valve 5I,J

Water Savings
Expected water savings would be 62,305 gallons per year.17'

IH. Commercial Domestic Hot Water End Use

1) Commercial Domestic Hot Water Heater

Unique Measure Code(s): TBD 

Drall date: 12/44/17$

LlTective dale: TBD

End date: TBD

Measure Description
Installation of high-efficiency, gas-fired, storage-type or tankless, domestic hot water healers greater than 75.000 

Btu/hr.

Definition of Baseline Condition
Base case healer is a code-compliant storage gas healer as specified in ASHR AH 90.1 -2007.

Definition of Efficient Condition
The eliieienl heater is a storage or tankless gas water healer with equal to or exceeding 94% thermal efficiency.

Gas Savings Algorithms
If multiple heaters are used, they are treated as a single unit, with system input capacity and standby toss rale 

equal to the sum of all units.

AMMHfw = BasetineUse - EfficientUse

For eommereial buildings other than multifainily:

The maximum of:

BasetineUse -Ax E,, 

or

BasetineUse =

For nuiltitamily buildings:

l,J Massachusetts 201! Technical Reference Manual. 

1 Massachusetts 2011 Technical Reference Manual.
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The maximum of:

All building types:

EfficientUse

BaselineUse = U x Eb 

or
SLRb x 8760

BaselineUse =
106

(SLRh - SLRe)
BaselineUse - 8760 x---------- —----------x rjb x

rh

Ve

SLRb 1UUU --------------CAP„'b X + 110 x JCAPwm'7*

CAP„.b = CAPH,e X —

Where:

AMMBtu

BaselineUse

EfficientUse

A

Eb

U

SLRe

Ve

rtb

CAP,,,'

CAPWe

EAPWb

EAPllb

SLRb

MMUtu of saved gas per year 

Baseline DHW gas usage (MMBtu)

Efficient DHW gas usage (MMBtu)
Building floor area (ft2), input

For commercial buildings other than multifamily this is the annual 
baseline gas energy usage rate per building ft2 (MMBtu/fl'/yr). For 

mullifamily this is the annua! baseline gas energy usage rate per 

apartment unit (MMBtu/unit/yr). See table of values by building type. 

Number of apartment units in mullifamily building, input.

Proposed efficient water heater standby loss rate (Btu/hr), input.

Equal to zero if tankless. If unavailable, assume the same as SLRb 

Thermal efficiency of proposed efficient water heater (%)
Thermal efficiency of baseline water heater (80%)177

Heat Input capacity of proposed efficient water heater (MBh, 1000

Btu/hr), input

Water Storage capacity of proposed efficient water heater (gal), input 

Water Storage capacity of baseline water heater (eal). equal to the 

maximum of CAPm * or 60 cal, whichever is greater, since it is 

assumed that the baseline water heater is of the storage type.

Heat Input capacity of baseline water heater (MBh)

Baseline water heater standby loss rale (Btu/hr)

Annual Baseline Gas Usage Kate by Building Type

Building Type

Annual Baseline Gas Usage 
Rate, Eb{MMBtu/ft2/yr)178

Education 0.00525

Grocery/Convenience Store 0.00319

Restaurant/Cafeteria 0.03996

176 ASI1RAE 90.1 -2007. Table 7.8 

,77 ASHRAE 90.1-2007. Table 7.8.

' U.S. Energy Information Administration Table E8A. Natural Gas Consumption and Energy Intensities by End Use for All 

Buildings, 2003.
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Inpatient Health Care 0.03935
Outpatient Health Care 0.00350
Lodging 0.02915
Retail (other than in mall) 0.00103
Retail (in mall) 0.00309
Office 0.00165
Police/Fire Station/Jail 0.01514
Other 0.00165

Annual Baseline Gas Usage 

Rate, Eb
(MMBtu/unit/yr)179

Multifamily 22.5

Klcctric Savings Algorilhms

There are no electric savings from this measure.

Knergy Savings

AkWh - 0 kWh

Dcmanil Savings

AkW = 0 kW

Where:

AkWh = gross customer antuial kWh savings for tlie measure.

AkW = gross customer summer load kW savings for the measure.

I'rceridershin/Spillovcr

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Kquinmenl Tvpe l Yec Ridership Spillover

Commercial DMW Heater 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure l ifetimes

ICdiiipmcnt I'vpc Measure l.ifetime

Commercial Tankless Water

20I leater

Conimereial Storaue 1)1 IW 1.52

,'1 GDS Assoeiales, lue. (2000) Manual (las Ijieigv Ufliciencv I’oieiilial in Massnehnsselts I’icpaieii Ibi (lasNeUvniLs
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Heater

Sources'. CA DEER 08. EUL Summary 10-1-08 xlsC-A PkliRi; MA 201-1 TRM October 2015: ENERGY STAR1L 

TRM. Voluntc 2. February 8. 2017.

Water Savings

There are no water savings for this measure.
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Jvl. All End Uses

1) Custom Measure
Unique Measure Cude(s): THD 

Dral'ldale: 12/14/15

i:lTeetive date: TBD

lind date: TBD

Measure Description

This measure applies to all custom measures, not otherwise specified in this TRM.

Definition of llasrlinc Condition

The baseline represents the typical equipment that is installed without a DSM program. The efficiency level is based 

on the current federal standards, or state and loeal building codes that are applicable.

Definition of Kfficicnt Condition

The efficient measure is any equipment that uses less energy than the baseline equipment.

(ias Savings Algorithms

The generalized equation for a custom measure compares the baseline usage to the efficient usage.

Annual Gas Savings (MMiitu) = BaselineUse - EfficientUse

Where:

Baseline! Ise The gas usage of baseline equipment or building.

EfficientUse The gas usage of efficient equipment or building.

Klcctric Savings Algorithms

Energy Savings

AkWh = BaseUnekU’h - Efficientkli'h

Demand Savings

AkW= BciseHnekH’ - Effieienikll'

Where:

AkWh = Cross customer annual kWh savings for the measure.

AkW 

BaseiineklVh 

EfficientkWh 

Baselinek IT

Cross customer summer load kW savings for the measure. 

The electric kWh usage of baseline equipment or building. 

The electric kWh usage of efficient equipment or building. 

The electric kW usage of baseline equipment or building.
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EjficientkW = The electric kW usage ofefficiem equipment or building.

Freeridership/Spillover
Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Eauioment Tvne Free Ridership Spillover

Custom Measure 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes
Where available, custom measure lifetimes should be based on similar measures defined elsewhere in this TRM.

Water Savings
The water savings are the difference between the baseline and efficient equipment annual water usage in gallons.

[ December 184,2017s
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VJ,V. Non-Residential New Construction
A.AM End Uses

1) Custom Measures
Unique Measure Code(s): TBD 

Draft dale: 12/14/15

llffective date: TBD

l:nd date: TBD

Measure Description

Tliis measure applies to all non-resideiUial custom measures applicable to new construction, not otherwise specified 

in this TRM.

Definition of Baseline Condition

The baseline represents the typical equipment that is installed without a DSM program, [lie efficiency level is based 

on the current I'cderal standards, or stale and local building codes that arc applicable.

Definition of efficient Condition

The efficient measure is any equipment that uses less energy than the baseline equipment.

(■as Savings Algorithms

The generali/ed equation for a custom measure compares the baseline usage to the efficient usage.

Annual Gas Savings (MMBlu) = BaselineUse - F.fficienlUse

Where:

Ihiselinellse The gas usage of baseline equipment or building.

Etficientl he The gas usage of cflieicni equipment or building.

Klcctric Savings Algorithms

Kncrgy Savings

AliWh = Hti.wliwkll'h ■ Ffficienikli'h

Demand Savings

AkW = Hawliwktt'-liJ/icienlkW

Where:

AkWh = I iross customer annual kWh savings for the measure.

AkW = 

llascliiiekH'lt =

FJJk'L’wkH'lt =

(iross customer summer load kW savings for the measure. 

The electric kWh usage of baseline equipment or building. 

The electric kWh usage of efficient equipment or building.
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BaselinekH' = The electric kW usage of baseline equipment or building.

EjjicientkW = The electric kW usage of efficient equipment or building.

Freeridership/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Equipment Tvne Free Ridership Spillover

Custom Measure 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Where available, custom measure lifetimes should be based on similar measures defined elsewhere in this TRM.

Water Savings

The water savings are the difference between the baseline and efficient equipment annual water usage in gallons.
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mvi. Non-Residential Retrofit

B.Space Heating End Use

1) Efficient Space Heating System
Unique Measure Code(s): TBD 

DraA dale: 12/14/15

nffeclive date: TBD

find date: TBD

Measure Description

This measure applies to high-efficiency gas furnaces and boilers replacing an existing and functioning furnace or 

boiler of lower efficiency and possibly different capacity.

Definition of Baseline Condition

The baseline represents the existing equipment that is currently installed. The efficiency level and capacity are based 

on measurements or nameplate information.

Definition of Efficient Condition

The efficient measure is any equipment that uses less energy than the baseline equipment.

Gas Savings Algorithms

The following equation accounts for differences between the baseline and efficient space heating equipment 

efficiencies and capacities.

Annual Gas Savings (MMBtu)
Capacitybas

1,000

SR x (1+ Aavg)

AFUEbase AFUEeff
x EFLHl

Capacityeff

Capacity^

EFLHHeat.base

Annual Gas Useha,t, x AFUEba. 

Capacitybast

Where:

Annual Gas Savings (MMBtu) = The annual gas savings of the efficient space heating equipment 

compared to the existing equipment.

CapacUyt,,,^ = The existing space heating equipment output capacity (MBH)

AFUElluse = F.fficiency of existing space heating equipment (Annual Fuel 

Utilization F.tficicncy)

SR = Sizing ratio of new efficient relative to the existing baseline 

equipment (Sec algorithm above).

A«»g = Runtime percent change adjustment. Sec table of values below 
based on SR value.1*0

lSi‘ Developed by Praclical r-nergy Solutions using simulation modeling. 
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AFUEe(f 

Et LHne{lt'hasr

Capacityeff

EtTiciency of proposed efficient space healing equipment (Annual 

fuel Utilization Efficiency)

Equivalent full load heating hours for existing baseline equipment 

(See algorithm above).

The proposed efficient space heating equipment output capacity 

(MBH)

Annual GasUse^^ The annual gas usage of the existing space heating equipment, 

based on weather-normalized gas bills (kBui).

Sizing Ratio (SR) Run Time Adjustment

(Aavo)

50% 78%

55% 65%

60% 54%

65% 45%

70% 36%

75% 28%

80% 21%

85% 15%

90% 10%

95% 5%

100% 0%

105% -4%

110% -8%

115% -12%

120% -15%

125% -18%

130% -21%

135% -23%

140% -26%

145% -28%

150% -30%

155% -32%

160% -34%

165% -36%

170% -37%

175% -39%

180% -40%

185% -42%

190% -43%

195% -44%

200% -46%

Electric Savings Algorithms

Energy Savings

AkWh = BaselinekWh - EfficientkWh

Demand Savings

December 484, 20175
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AkV/ = Baielinekli' ■ LjJicteiukW

Where:

AkWh Gross customer annual kWh savings for the measure.

AkW = 

Basdmekli'h = 

F.ffiaeulkWh 

BasehneklV - 

EfftcienikW —

Gross customer summer load kW savings for the measure. 

The electric kWh usage of baseline equipment or building. 

The electric kWh usage of efficient equipment or building. 

The electric kW usage ofbaseline equipment or building. 

The electric kW usage ofefficienl equipment or building.

Freeridership/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Kquipment Type Free Ridership Spillover

Space Ueatina luiuiDiuem 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes 

Equipment TvPC Measure Lifetime

Gas Furnaces 20

Gas Boilers 25

Source: Lifetime estimates used by FiTiciency Vermont and PGW.

Water Savings

The water savings are the difference between the baseline and efficient equipment annual water usage in gallons.

C.AM End Uses

1) Custom Measures
Unique Measure Code(s): TBD 

Draft date: 12/14/15

Effective date: TBD

End date: TBD

Measure Description

This measure applies to all custom non residential retrofit measures, not otherwise specified in this TRM.

Definition of Baseline Condition

The baseline represents the existing equipment that is currently installed. The efficiency level is based on 

measurements or nameplate information.

December 4S4, 201 75

UG1 Gas



Definition of Efficient Condition

The efficient measure is any equipment that uses less energy than the baseline equipment.

Gas Savings Algorithms

The generalized equation for a custom measure compares the baseline usage to the efficient usage.

Annual Gas Savings {MM Btu) = BaselineUse- EfficientUse

Where:

BaselineUse = The gas usage of baseline equipment or building.

lifficieiuU.se = The gas usage of efficient equipment or building.

Electric Savings Algorithms 

Energy Savings

AkWh = BaselineklVh - EfficienthWh

Demand Savings

AkW = BaseiinekW - EfficierukW

Where:

AkWh = Gross customer annual kWh savings for the measure.

AkW

BaselineklVh

EJJicienlkWh

BaseiinekW

EfficienlkW

Gross customer summer load kW savings for the measure. 

The electric kWh usage of baseline equipment or building. 

The electric kWh usage of efficient equipment or building. 

The electric kW usage of baseline equipment or building. 

The electric kW usage of efficient equipment or building.

Freeridership/Spillover

Until studies have been performed to determine the free ridership and spillover, the values are assumed to be zero.

Eciuinment Tvnc Free Ridership Spillover

Custom Measure 0% 0%

Persistence

The persistence factor is assumed to be one.

Measure Lifetimes

Where available, custom measure lifetimes should be based on .similar measures defined elsewhere in this TRM.
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VII. Reference Tables
A.Residential

1) HDD & CDD

Heafine Decree Davs and Coolinc Degree Days

Formatted: Numbered + level: 1 +
Numbering Style: A, B, C,... + Start at: 1 + 
Alignment: Left + Aligned at: 0" + Indent at: 
0.25’

Formatted: Numbered + level: 1 +
Numbering Style: l, 2,3,... + Start at: 1 + 
Alignment: Left + Aligned at: 0.31" + Indent 
at: 0.56'’

Territory H0063 HDD62 CDD Formatted: Normal, No bullets or numbering

UGI Gas (Reading 4726 4500 1275 Formatted: Font: 14 pt, Bold

PNG IScrantonl 5434 5197 973 Formatted: Font: 14 pt

Source- DeereeDav n,*i 7017-7016
. Formatted Table

Formatted; Normal, No bullets or numbering
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12th Floor
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To: Rosemary Chiavetta, Secretary
Pennsylvania Public Utility Commission 
Commonwealth Keystone Building 
400 North Street, 2nd Floor North 

P.O. Box 3265 
Harrisburg, PA 17105-3265


