‘ Entergy New Orleans, LLC
Ty

1600 Perdido Street, Bldg #505
— E n ter New Orleans, LA 70112
/ Tel 504 670 3680

Fax 504 670 3615

Gary E. Huntley
Vice President, Regulatory Affairs
ghuntle@entergy.com

October 11, 2018

Via Hand Delivery

Ms. Lora W. Johnson, CMC, LMMC
Clerk of Council

Council of the City of New Orleans
Room 1EQ9, City Hall

1300 Perdido Street

New Orleans, LA 70112

Re:  Filing of the New Orleans Technical Reference Manual Version 2.0
(Resolutions R-15-140, R-18-228; UD-08-02, UD-17-03)

Dear Ms. Johnson:

On April 9, 2015, the Council of the City of New Orleans (“Council”) adopted
Resolution R-15-140 that directed Entergy New Orleans, LLC (“ENQO”) to create a New Orleans
Technical Reference Manual (“TRM”). On June 21, 2018 the Council adopted Resolution R-18-
228 which approved the New Orleans TRM Version 1.0 (filed September 19, 2017) and required
updates to the TRM through bi-annual meetings. On behalf of ADM Associates, ENO submits
the enclosed original and three copies of the New Orleans TRM Version 2.0. Should you have
any questions regarding this filing, please contact my office at (504) 670-3680.

Thank you for your assistance with this matter.
Sincerely,
Gary E. Huntley
Enclosures

cc: Official Service List UD-08-02 (via electronic mail)
Official Service List UD-17-03 (via electronic mail)



New Orleans Energy Smart
Technical Reference Manual: Version 2.0

October 10, 2018

Prepared by:

ADM Associates, Inc.




Acknowledgements

ADM Associates would like to thank the parties involved in the development of the New
Orleans Technical Reference Manual. The City Council Advisors, Entergy New Orleans,
and Energy Smart program implementation contractors have contributed significantly to
this effort, and we appreciate the opportunity to provide this document in an effort to
inform the continuous improvement of the Energy Smart Programs.

Acknowledgements



Table of Contents

A.

INEFOTUCTION ... bbbt s 1
A.l.  Additional Sections and Updates Between TRM 1.0 and TRM 2.0 .......cccccvevvvvvevrenenne. 1
ALL NEW MEBASUIES ....oeiiiiiie et 1
AL2. MEASUIE REVISIONS ......eiiiieeieiie sttt ettt en bbbt 2
A1.3. EM&V ProtocCols DEVEIOPMENT..........coiiiiiiieieitcreesie et 3
A2, High IMPACE IMEBASUIES .......oveeiictie ettt ettt ere e sr e sreante e e nneeneennes 3
A.2.1.  Residential High IMPact MEASUIES ..........ccvcieiieieiie et 4
A.2.2.  Commercial & Industrial (C&I) High Impact Measures...........cccccevveveieeiiecivesinesneenn, 4
A3, New Orleans EM&Y STUIES .........coiiiriiiieiniieieiesi ettt 4
A4, INCrEMENTAI COSES. ... ittt bbb e 7
T [ [0 F= o Y oo [=1 1 o OSSR 7
AB. WEBALNEK ...ttt enes 7
A.7.  Application of Values in thiS TRM .........ccoiiieiiiieiic e 8
A8, FULUIE STUTIES ...ttt ettt b e 8

EVAIUATION PrOTOCOIS ...ttt 1
B.1.  Protocols INTrOQUCTION. ........coviiiieitiiesicee et 1
B.2.  Evaluation PrinCiples and CONCEPLS .......cveeviiieiiececitie et s 5
B.3.  Protocols for Impact Evaluation of Measures / Projects Not Included on List of
PrESCIIPTIVE IMBASUIES ...ttt b ekttt sttt b ettt n e 12
B.4.  Protocols for Conducting Process EValuations.............ccuerrmeienenininieeneee e 30
B.5. Protocol and Guidance for Establishing Quality Assurance / Quality Control for
o (00 = 0 PP 36
B.6.  Protocol and Guidance for Updating the TRM.........cccoviiiiiiiiiie i B-1

RESIAENTIAI MEASUIES ...ttt C-1
C.Ll. APPIIBNCES ... bbb bbb en e C-1
C.1.1.  Energy Star ClOthes WaShEIS ........cc.ooiiiiiiiiieee et C-1
C.1.2. ENERGY STARB DIYEIS ...ttt nne e C-6

Table of Contents



C.1.3.  ENERGY STAR® DIiSNWASNEIS ........cveiiriiiiiiiiicices s C-10

C.1.4.  ENERGY STAR® RefrigeratorsS........cciveiieiieiiiie e eite et C-14
C.1.5.  AdVANCEA POWET STIIPS ....eiuiiiiiiiiiieiesiesie sttt C-25
C.1.6.  ENERGY STAR® CeIliNG FANS ....c.ocviiiiiiiiiiiiie et C-30
C.1.7. ENERGY STAR® DeNUMIITIEIS . .....civveiiiieie i C-33
C.1.8. ENERGY STAR® POOI PUMPS ...t C-36
C.2.  DOMESHIC HOL WALET......c.ocuiiiiiiiciie et C-41
C.2.1.  Water Heater Replacement ..........cccooiiiiiiiiiiieeecee s C-41
C.2.2.  Water Heater JACKETS.......c.uiiiieii et C-50
C.2.3.  Water Heater Pipe INSUIAtION...........ccooiiiiiiiiicecc s C-52
C.2.4.  FAUCET ABTATOIS. ....ocviiiiiie ittt C-55
C.2.5.  LOW-FIOW SHOWEINEAUAS .......cviiiiiiiiiicii et C-60
C.3.  HV A ettt b et et e e aa e C-66
C.3.1.  Central Air Conditioner Replacement ...........coveveiieieiine e C-66
C.3.2.  Window Air Conditioner Replacement...........coovieriieninie e C-70
C.3.3.  Electronically Commutated Motors on Furnace Fans...........ccccccovcvevevveiecve s, C-73
C.34. Heat PUMP REPIACEMENT ..o C-76
C.3.5.  Ground Source Heat Pump Replacement............c.cccveveeieiiivesic v C-81
C.3.6.  DUCHIESS HEAL PUMIP ..ottt C-84
C.3.7.  Central Air Conditioner TUNE-UP......cccooiririiiiiieie e C-87
O TR T B 11 o 1= 1] T SO P PSS C-92
C.3.9.  SMArt TREIMOSTALS. ......cueitiiieiiiiiieiee ettt C-97
C.A.  ENVEIOPE MEASUIES ......oovieiiiee sttt s ettt ettt esa e s aeesteenneene e re et C-101
C.4.1.  Attic Knee Wall INSUIALION...........ooiiiiiiiiiiieieee e C-101
C.4.2.  CeiliNg INSUIATION .....cciiiiiiiieie e C-103
C.4.3. WAl INSUIALION ... C-109
C.4.4.  FlOOK INSUIALION ..ottt C-112
C.AS5.  WINAOW FIlM Lot C-115

Table of Contents



CA.6.  AININFIEIATION ..o s C-118
C.AT.  RAIANT BAITIEIS .....oviiiiiiieeecet s C-123
C.5.  Residential LIGNTING.......ccoiiiiiiiiieeiiee e C-125
C.5.1.  ENERGY STAR® Compact Fluorescent Lamps (CFLS)........cccurvririennieeninienieseniens C-125
C.5.2.  ENERGY STAR® Specialty Compact Fluorescent Lamps (CFLS) .........ccccccevvervnnnnne C-135
C.5.3. ENERGY STAR® Omni-Directional LEDS ..........ccocviiiriieie e C-140
C.5.4.  ENERGY STAR® Directional and Specialty LEDS.............ccccovueiienieiieii e C-144
D.  COMMEICIAl IMEBASUIES ......c.eiiiiiiitiiicii ettt bbb D-151
D.1. COMMEICIAI MOTOTS. ..ottt bbb D-151
D.1.1.  Electronically Commutated Motors for Refrigeration and HVAC Applications ...D-151
D.1.2.  Premium EffiCiency MOTOIS.......ccooiiiiiiicie e D-155
D.2.  Commercial Water HEatiNg ..........cccueiieiiieieiiecie e D-168
D.2.1.  Water Heater RepIacemMENT .........cc.oiiiiiiiiiieie e D-168
D.2.2.  Commercial FAUCET ABTATOIS. .........coiviieiiiesieeieeeesee ettt D-175
D.2.3.  Commercial Low-FIow SNOWErheads ............ccovviiieiiiiiiiicee e D-179
D.2.4.  Commercial Water Heater Pipe Insulation .............ccccooveieiiiiievi e D-187
D3, HV AC et D-190
D.3.1.  Packaged Terminal AC/HP (PTAC/PTHP) EQuipment..........c..cccoeveveveeseneeseenne. D-190
D.3.2.  Unitary and Split System AC/HP EQUIPMENT .........ccoeiiiiiiiieierieieeeeee e D-196
D.3.3.  Air- and Water-Cooled Chillers...........cccoiiiiiiiiie e D-204
D.3.4.  Commercial Air Conditioner and Heat Pump Tune-Up ........cccccveveiieieeciecceecnenn, D-211
D.3.5.  Guest Room Energy Management (GREM) Controls..........ccccccevveveveciecie s, D-220
D.3.6.  Demand Control Ventilation ..............ccceiieiiiieinieieees e D-222
D.4.  REFTIEIAtION .. .o bbb ee e D-226
D.4.1.  Door Heater Controls for Refrigerators and Freezers ..........c.cceovvevviencnciennnnn D-226
D.4.2.  Solid Door Refrigerators and FreEZEIS ........ccccceviiieiiie i D-230
D.4.3.  Refrigerated Case Night COVEIS .........ccciiiiiiieiie e D-235
D S {1 o AU g =V PSPPI D-241

Table of Contents



D.4.5.  ZErOENEIgY DOOKS. ..ottt D-249
D.4.6.  Evaporator Fan CONTIOIS .........ccccveiieiiiie e D-251
D.4.7.  Beverage and Snack Machine CONtrols............ccccoveniieiiiiniiineseeeeee e D-253
D.4.8.  Commercial ICe MaKEIS. ........ccviiiiiiiee e D-257
D.5.  FOOU SEIVICE .....eouiiiiiieeieit ettt D-263
D.5.1.  Commercial GHAAIES ........ccveiiiiiciie e D-263
D.5.2.  CONVECTION OVENS.....ciiiiitiieeieiiiieeieeet ettt n e D-268
D.5.3.  ComMDINALION OVENS ......cuiiiiiiiieiciieeee et D-271
D.5.4.  COMMEICIAI FIYEIS ...oiiiiiiieiici et bbb D-274
D.5.5.  Commercial Steam COOKEIS ........couiieiiiiiisieisee e D-279
D.5.6.  Low-Flow Pre-Rinse Spray ValVES..........cccecveiieie it D-284
D.5.7.  Demand Control Ventilation (KitChens) ..........cccccveiiiiiiiciesec e D-291
D.5.8.  ENERGY STAR® Hot Food Holding Cabinets ...........cccoceviiiniiiniiniccecc e D-295
D.6.  Commercial LIGNTING .....cocoiuiiiiiiiiiiiece e D-298
D.6.1.  Light Emitting Diode (LED) Traffic Signals...........cccoeiiiiniiiniiiiiiicc e D-298
D.6.2.  Lighting CONIIOIS .....ocviiiieeeceee st D-303
D.6.3.  Lighting EffiCIENCY ....c.voviiiiiiccece e D-308
D.7.  OtNEI MEASUIES .....ocvieieietiiteeteie ittt nne s D-323
D.7. 1. AN CUITAINS. ..ttt bbbt ne e D-323
D.7.2. WINAOW FIM 1.t D-328
D.7.3.  Plug Load OCCUPANCY SENSOIS .......ccueeieiiieiticrieiiiesteesieeaesieete e e sraeseesreesreseesreennas D-330
D.7.4.  Advanced POWET STIPS ....c.oceeiiicieiie ettt ettt D-332
D.7.5.  Computer POWer Management .........cccooivieiiiiieiiiienieeesneeessieessieeeineesseessssnee e D-336
APPENAIX: INPUES ..t b et b et b st be b b e ebenreas D-339
RESIABNTIAL ... vttt ettt bbb D-339
ENERGY STAR® APPIIINCES .....veeviieie ettt ettt et s e snaa e e e beesreeennnens D-339
DOMESEIC HOT WALET ...ttt D-339
AT (] oSSR PR UPRORP D-341

Table of Contents



Commercial Water HEATING ..........ccuveieiieiie et reenens D-347
HVAC bbb bbb bRt h e e Rt bbb bbb bRt ne s D-349
Commercial LIghting RETEIENCE .......ccueiiiiec e D-352

Table of Contents



List of Tables

Table 1: Parameters Validated with Primary Data Collection in New Orleans................. 5
Table 2. Comparison of Objectives for Impact and Process Evaluation.......................... 5
Table 3. IPMVP M&YV OPLIONS ... e e 14
Table 4. Spectrum of Measures: 100% Prescriptive to 100% Custom ...............ccceeeen. 15

Table 5. Summary of Recommended EM&V Methods for 100% Custom Measures..... 18

Table 6. Determining Appropriate Timing to Conduct a Process Evaluation................. 30
Table 7. Determining Appropriate Conditions to Conduct a Process Evaluation........... 31
Table 8. Recommended Elements of a Process Evaluation Plan ................ccccvvveeeeen. 33
Table 9. Recommended Areas of Investigation in a Process Evaluation ...................... 34
Table 10. Recommended Areas of Investigation in a Process Evaluation .................... 34
Table 11. Suggested Reporting Requirements for Process Evaluation Report............. 35
Table 12. Suggested Structuring of Recommendations from Process Evaluation ........ 36
Table 13. Steps in PDCA Cycle for Quality ASSUIANCE ........cccevvviviiiiiiieeeeeeeeeiiiiii e 37
Table 14. Quality Control Activities during Pre-Implementation and Post-Implementation

Phases Of @ PrOogram .........oooooiiiiiiii e e e e e e e e e eeaanans 38
Table 15: ENERGY STAR® Clothes Washer — Baseline and Efficiency Levels ......... C-1
Table 16: ENERGY STAR® Clothes Washer — Deemed Savings ...........ccceoveeiieenennns C-2
Table 17: ENERGY STAR® Dryer — Baseline and Efficiency Levels.......................... C-6
Table 18: ENERGY STAR® Clothes Dryer — Deemed Savings.........ccooeeeeveeeineeeeeeenn. C-7
Table 19: ENERGY STAR® Clothes Dryer Incremental COStS ..........coooeeeiviiiiieeeeenenn. C-9
Table 20: ENERGY STAR® Criteria for Dishwashers............cccoooiiiiiiiiiiiiie C-10
Table 21: ENERGY STAR® Dishwashers — Deemed Savings Values ..................... C-11
Table 22: Formulas to Calculate the ENERGY STAR® Refrigerator Criteria............ C-16
Table 23: Remaining Useful Life (RUL) of Replaced Refrigerator.............cccccevvunnn.... C-23
Table 24: Deemed Savings for Residential APS ...........ccoooiiii i, C-26
Table 25: APS ASSUMPLIONS ... ... e s s C-28
Table 26: ENERGY STAR® Ceiling Fan — Deemed Savings..........cccoeeeeeeieieeeeeeeeeennn C-30
Table 27: Dehumidifier Federal and ENERGY STAR® Efficiency Standards ........... C-33

Table of Contents



Table 28: Dehumidifier Default Energy Savings............uoioiiiiiiieeeeeiiiiieeee e C-34
Table 29: Variable Speed Pool Pumps — Deemed Savings Values ..................cc...... C-37
Table 30: Multi-Speed Pool Pumps — Deemed Savings Values...........cccceeeevvvevvnnnnn. C-37
Table 31: Conventional Pool PUMPS ASSUMPLIONS........oiiiiiiiiiiieeiiis e eeeee e C-39
Table 32: ENERGY STAR® Multi-Speed Pool Pumps Assumptions .............c.......... C-40
Table 33: Title 10: 430.32 (d) Water Heater Standards and their Compliance Dates C-41
Table 34: Water Heater Replacement Baseline Energy Factors (Pre-2015).............. C-42
Table 35: Water Heater Replacement Baseline Energy Factors (2015).................... C-42
Table 36: Deemed kWh Savings for Water Heater Replacement .................ccccceene C-43
Table 37: Deemed kW Savings for Water Heater Replacement ................ccoeeeeeee. C-43
Table 38: Estimated Annual Hot Water Use (gal).........oooeeeiiiiiiiiiei e C-45
Table 39: Average Ambient Temperatures by Installation Location .......................... C-45
Table 40: HPWH AdJUSIMENT ........c i C-45
Table 41: Water Heater Jackets — Baseline and Efficiency Standards...................... C-50
Table 42: Water Heater Jackets — Electric Heating Deemed Savings Values........... C-50
Table 43: Water Heater Pipe Insulation — Baseline and Efficiency Standards .......... C-52
Table 44: Pipe Wrap — Deemed Savings Per Linear FOOt............cccuuvieiieeeeeerieiinnnnnn. C-52
Table 45: Faucet Aerators — Baseline and Efficiency Standards...............cccoeeeeeeennn. C-55
Table 46: Faucet Aerators — Deemed SaViNgS......ccoooviiieeieeiee e C-55
Table 47: Estimated Aerator Hot Water Usage Reduction .............cccccoeeeeiviiviiiiinennn. C-57
Table 48: Mixed Water Temperature Calculation .............c.ccooovviiiiiiiieieeeeeceeen. C-58
Table 49: Example -Replacing 2.2 GPM with 1.5 GPM Faucet Aerator .................... C-59
Table 50: Low-Flow Showerhead — Baseline and Efficiency Standards.................... C-60
Table 51: Low Flow Showerhead Retrofit Deemed Energy Savings............cc.vvuuee.. C-61
Table 52: Estimated Showerhead Hot Water Usage Reduction..............coooeeeeieeeenn. C-63
Table 53: Mixed Water Temperature Calculation ............cccooiiiiiiiiiiiii e C-64
Table 54: Central Air Conditioner — Baseline and Efficiency Levels...............coeen. C-66
Table 55: High Efficiency Central AC Deemed KWh .......cooooiiiiiiiiiiii e, C-67
Table 56: High Efficiency Central AC Deemed KW ..o, C-67
Table 57 High Efficiency Central AC Replacement Incremental Costs ..................... C-69

Table of Contents



Table 58:
Table 59:
Table 60:
Table 61:
Table 62:
Table 63:
Table 64:
Table 65:
Table 66:
Table 67:
Table 68:
Table 69:
Table 70:
Table 71:
Table 72:
Table 73:
Table 74:
Table 75:
Table 76:
Table 77:
Table 78:
Table 79:
Table 80:
Table 81:
Table 82:
Table 83:
Table 84:
Table 85:
Table 86:
Table 87:

Window Air Conditioner — Baseline and Efficiency Levels.............ccc......... C-70
Heat Pump — Baseline and Efficiency Levels .............viiiiiiiiiiiiiiiiiennnee, C-76
High Efficiency Heat Pump Deemed Cooling kWh Savings ...................... C-77
High Efficiency Heat Pump Deemed Cooling kW Savings .............cc......... C-77
High Efficiency Heat Pump Deemed Cooling kWh Savings — ROB/NC .... C-78
High Efficiency Central Heat Pump Replacement Incremental Costs ....... C-80
Heat Pump — Baseline and Efficiency LevelS ............cccvvvviiiiiiiiiieeiivieenen, C-81
Geothermal Heat Pump Average SavingS........ccooooeeeeeeiineeeeeeeee e C-82
Heat Pump — Baseline and Efficiency Levels .............vviiiiiiiiiiiiiiiiinnnnnee, C-84
Ductless Mini-Split AVErage SAVINGS ..........uuuueuruurrmemriiiieiieiiieneenineneennnnnnenn C-85
AC Tune-Up Deemed KWN.........oooiiiiiiiiiiiiiiiieiiiieeeeeeeeeeeeeeee e C-88
Efficiency Loss by Refrigerant Charge Level (Fixed Orifice) ..................... C-89
Efficiency Loss by Refrigerant Charge Level (TXV) ...ooooovviiiiiieiiieeiiiiiienn, C-89
Duct Sealing Deemed Savings Values.............cooeviiiiiiiiiieciiiiiii e, C-93
Model Results and Annual SaVINgS........ccooviviiiiiiiiiee e C-99
Attic Knee Wall Insulation — Baseline and Efficiency Standards.............. C-101
Knee Wall Insulation — Deemed Savings Values Per Residence............. C-101
Knee Wall Insulation — Deemed Savings Values Per Square Foot ......... C-102
Ceiling Insulation — Baseline and Efficiency Standards.................ccccenn. C-103
Deemed Savings for R-30 — Per-Residence..............coovvveeviiiiiieeeeeeeennnn, C-104
Deemed Savings for R-38 — Per-Residence.............ccoovvvvvvieiiieeeeeeeeennnn, C-104
Deemed Savings for R-49 — Per-Residence.............ccoovvvveviiiiieeeeeeeeeninn, C-105
Deemed Savings for R-30 — Per ft.2 ........cccceeeiiiieeie e C-105
Deemed Savings for R-38 — Per ft.2 ........ccoceieiiiiiie e C-105
Deemed Savings for R-49 — Per ft.? ..........ccoceevieiiie e C-106
Coefficients for kWh Savings Calculations ............cccooooiiieiiiniii e C-107
Coefficients for kW Savings Calculations ............ccooovviiiiiiiiiiieeeen C-107
Wall Insulation — Baseline and Efficiency Standards............cccccuvvvvvinnne. C-109
Wall Insulation — Deemed Savings Values Per-Residence ..................... C-110
Wall Insulation — Deemed Savings Values Per-Ft.2............ccccccveeeeennn... C-110

Table of Contents



Table 88: Floor Insulation — Baseline and Efficiency Standards................cccceveuneees C-113
Table 89: R-19 Floor Insulation — Deemed Savings Values Per-Residence ........... C-113
Table 90: R-19 Floor Insulation — Deemed Savings Values Per-Ft.2..........c...c........ C-113
Table 91: Window Film — Baseline and Efficiency Standards................cccceevvvvvnnnnn. C-115
Table 92: Window Film — Deemed Savings Values Per-Residence........................ C-116
Table 93: Window Film — Deemed Savings Values Per-Ft.2 ...........ccoccveeieiiiineeenn, C-116
Table 94: Air Infiltration — N FACIOX ..........ooviiiiiiiiiiie e C-119
Table 95: Pre-Retrofit Infiltration Cap (CFM50/ft?).......ccccvuieeeiiieeeiiee e, C-119
Table 96: Air Infiltration Reduction — Deemed Savings Values Per-Residence....... C-120
Table 97: Air Infiltration Reduction — Deemed Savings Values Per-Ft.2.................. C-121
Table 98: Required SUDSTANTIALION .......ccooiii e C-123
Table 99: Deemed Savings ValUES ............uiiiiiiii i e C-124
Table 100: ENERGY STAR® CFLS — Measure Life.........ccccoviiiiiiiiiiiieieeeei C-126
Table 101: ENERGY STAR® CFLs — Deemed Savings Per Lamp...........cccc.vvvneen. C-127
Table 102: Hours of USE DY Ar€a ........coovvviuiiiiiii e C-128
Table 103: Lighting Model COEffiCIENTS ......ccoeeiieieeeeee e C-128
Table 104: Lighting Room Model CoeffiCientS.........ccoooe oo C-129
Table 105: ENERGY STAR® CFLs — EISA Baselines..........ccccovviiiiiiiiiiiecieeeee C-131
Table 106: ENERGY STAR® CFLs — Average Hours of Use Per Year .................. C-131
Table 107: ENERGY STAR® CFLs — In Service Rates ............cccvvvevviiieiiiniiiiiie C-131
Table 108: ENERGY STAR® CFLs — IEF for Cooling/Heating Savings.................. C-131
Table 109: Residential Lighting Efficiency — Summer Peak Coincidence Factor .... C-132
Table 110: ENERGY STAR® CFLs — IEF for Cooling Demand Savings ................ C-132
Table 111: ENERGY STAR® Specialty CFLs - Baseline Watts for Reflector Lamps.... C-
135
Table 112: Baseline Wattage by Lumen Output for Specialty Lamps ..................... C-136
Table 113: Baseline Wattage for Specialty, EISA Exempt Lamps...........ccccoeeeiinnnne C-137
Table 114: ENERGY STAR® Specialty CFLs — Measure Life ..........ccccoeeeeeieieeeenn. C-138
Table 115: ENERGY STAR® Specialty CFLs — Deemed Savings Per Lamp ......... C-138
Table 116: ENERGY STAR® Omni-Directional LEDs — EISA Baselines................. C-141

Table of Contents



Table 117:

ENERGY STAR® Omni-Directional LEDs — Measure Life

Table 118: ENERGY STAR® Omnidirectional LEDs — Deemed Savings Per LampC-142
Table 119: ENERGY STAR® Directional LEDs Incremental CoStS.............cccvvueeeen. C-142
Table 120: ENERGY STAR® Directional LEDs — Reflector Lamps Baseline Watts C-145
Table 121: Baseline Wattage by Lumen Output for Specialty Lamps ..................... C-146
Table 122: Baseline Wattage by Lumen Output for Specialty Lamps ..................... C-147
Table 123: ENERGY STAR® Directional LEDs —Baseline Watts for EISA-Exempt Lamps
......................................................................................................................... C-148
Table 124: Deemed Savings for ENERGY STAR® Directional LEDs..................... C-149
Table 125: ENERGY STAR® Directional LEDs Incremental CosSts.............cccvvveee. C-150
Table 126: Deemed Savings by Facility TYPe .....ccoooeeiii e D-152
Table 127: Commercial Coincidence Factors by Building Type .......ccccoeeveeeeeviinnnnns D-154
Table 128. Premium Efficiency Motors — Replace on Burnout Baseline.................. D-157
Table 129 : Premium Efficiency Motors — Early Retirement Baseline ..................... D-158
Table 130. Premium Efficiency Motors — Operating Hours, Load Factor (HVAC) ... D-159
Table 131: Premium Efficiency Motors — Operating Hours, Load Factor (Non-HVAC) . D-
160
Table 132: Premium Efficiency Motors- Review of Motor Measure Information...... D-161
Table 133: Premium Efficiency Motors — Remaining Useful Life (RUL) of Replaced
) A1 =] 1 1S UPP PPN D-163
Table 134: Rewound Motor Efficiency Reduction Factors............cccccceeeeeeeeeeeriinnnnns D-164
Table 135: Motor Incremental COSt DY SIZ€ ......c.cooviviiiiiiiiiiee e D-166
Table 136: Commercial Water Heaters — Water Heater Performance Requirements ... D-
168
Table 137: Small Commercial Water Heaters — Standards and their Compliance Dates
......................................................................................................................... D-169
Table 138: Deemed Savings: Electric Resistant Water Heaters ..............ccceevveeveees D-170
Table 139: Deemed Savings: Heat Pump Water Heaters ...........cccooovviieeiiiiicc e D-170
Table 140: Hot Water Requirements by Building Type and System Capacity......... D-171
Table 141: Hot Water Requirements by Building Size..........ccccoooeevviiiiiciiiiiiceceen, D-172
Table 142: Faucet Aerator Deemed Savings — 1.5 GPM ......cccoooiiiiiiiiiiiin e, D-175

Table of Contents



Table 143:
Table 144:
Table 145:
Table 146:
Table 147:
Table 148:
Table 149:
Table 150:

Table 151;
Table 152;

184

Table 153:
Table 154:
Table 155:
Table 156:
Table 157:
Table 158:
Table 159:
Table 160:

Table 161
Table 162
Table 163
Table 164
Table 165
Table 166
Table 167
Table 168
Table 169
Table 170

Faucet Aerator Deemed Savings — 1.0 GPM ......ccoooiiiiiiiiiiiiiiiiiieeeee D-176
Faucet Aerator Deemed Savings — 0.5 GPM ........coooiiiiiiiii e D-176
Commercial Aerator Savings Parameters ..........ccccevvvvviiieeeeeeeceviiiiiinenn. D-177
Low-Flow Showerhead — Baseline and Efficiency Standards................ D-180
Showerhead Deemed Savings — 2.0 GPM.........ccooovviiiiii e D-180
Showerhead Deemed Savings — 1.75 GPM.........cccevvviiiii e, D-181
Showerhead Deemed Savings — 1.5 GPM.........ccoovvviiiiii e D-181
Showers per Day (per Showerhead) and Days of Operation by Building Type
................................................................................................................ D-181
Reduction in Daily Hot Water Usage, AV (GPD) ...........uuvviiiiiiiiiiiiinennnns D-182
Parameters for Annual Energy and Peak Demand Savings Calculations ... D-
PTAC/PTHP Equipment — Baseline Efficiency Levels..............cccceoo... D-191
Deemed Savings by Building Type - PTAC ..., D-192
Deemed Savings by Building Type - PTHP ..., D-192
Equivalent Full-Load Hours by Building Type........ccccceeiiiiiiiiee e D-194
Commercial Coincidence Factors by Building Type .........ccoceeiviiiiiiienne D-194
Unitary AC/HP Equipment — Baseline Efficiency Levels........................ D-196
Deemed Savings by Building Type - AC ... D-199
Deemed Savings by Building Type — Heat Pump.........ccccooeeeeeiiiiinninnnnn. D-200
Equivalent Full-Load Hours by building type .........ccoovvriiiiiiieeiee, D-201
Commercial Coincidence Factors by Building Type ......ccccoeeeeeeeevviivnnnne. D-202
Unitary AC Incremental COSt............ciiiiiiieiiieeic e, D-202
Chillers — Baseline Efficiency Levels for Chilled Water Packages.......... D-205
: Deemed Savings — Air-Cooled Chillers ...............uuuiiiiiiiiiiiiiiiiiiiiiiiiiiieene D-206
: Deemed Savings — Water-Cooled Chillers — Positive Displacement..... D-207
: Deemed Savings — Water-Cooled Chillers — Centrifugal....................... D-208
: Equivalent Full-Load Hours by Building type .............evvviiiviiiiiiiiiiiiiiiinns D-209
: Commercial Coincidence Factors by Building Type .......cccooeevviiiieieenn, D-209
2 Chiller Incremental COSt..........uvviiiiiiiiiiiiiiieeii e D-210

Table of Contents



Table 171:
Table 172:
Table 173:

215

Table 174:
Table 175:
Table 176:
Table 177:
Table 178:
Table 179:
Table 180:
Table 181:
Table 182:
Table 183:

Table 184:
Table 185:

231

Table 186:

231

Table 187:
Table 188:

233

Table 189:
Table 190:
Table 191:
Table 192:

Table 194:

Deemed Savings by Building Type — Commercial AC Tune-up
Deemed Savings by Building Type — Commercial Heat Pump Tune-up D-213
Efficiency Loss Percentage by Refrigerant Charge Level (Fixed Orifice) .... D-

Efficiency Loss Percentage by Refrigerant Charge Level (TXV)........... D-215
Default Air Conditioner EER per Size Category .........ccccceeeeeeeeieeeereennnnn, D-216
Default Heat Pump EER per Size Category ........ccccevvvvvviviiieeeeeeeeiviinnnnn, D-216
Default Heat Pump HSPF per Size Category .........ccccceeiieirninnnennne D-217
Equivalent Full-Load Hours by Building Type........ccccceeiiiiiiiiieeee D-217
Commercial Coincidence Factors by Building Type .........ccooeevviiiiieiennee D-218
Occupant Density by Building TYPe......ccooeeiiiieeee e D-223
Deemed Savings by Building Type —PTAC ..., D-223
Deemed Savings by Building Type - PTHP ..., D-224

Anti-Sweat Heater Controls — Savings per Linear Foot of Case by Location
D-229

Solid-Door Refrigerators and Freezers — Efficiency Levels

Solid-Door Refrigerators and Freezers — Baseline Measure Information .... D-

Solid-Door Refrigerators and Freezers — Qualifying Measure Information .. D-

Solid-Door Refrigerators and Freezers — Deemed Savings Values....... D-232

Solid-Door Refrigerators and Freezers — Review of Measure Information .. D-

Solid-Door Refrigerators and Freezers Incremental Costs.................... D-233
Vertical & Semi-vertical Refrigerated Case Savings...........ccccvvvveeeevnnee. D-236
Horizontal Refrigerated Case SaviNgs ............eeuuueuiiimmiimimeiiiiiiieieiiinennne. D-237

Refrigerated Case Night Covers — Deemed Savings Values (per Linear Foot)

............................................................................................................... D-238
: Refrigerated Case Night Covers — Deemed Savings Values (per Night Cover)
............................................................................................................... D-239
Strip Curtain Universal Input ASSUMPLIONS ........cccuvvieeiiiiiieeiiiiiieeeeeeiinnn. D-242

Table of Contents



Table 195:
Table 196:
Table 197:
Table 198:
Table 199:
Table 200:
Table 201:
Table 202:
Table 203:
Table 204:
Table 205:
Table 206:

Table 208
Rate)

Table 209

Table 210:
Rate)

Table 211;

259

Table 212;
Table 213:

Strip Curtain Input Assumptions for Supermarkets.............ccccceeeeevvnnnnnn. D-242
Strip Curtain Input Assumptions for Convenience Stores...................... D-243
Strip Curtain Input Assumptions for Restaurants...........ccccoeeeeeviveviinnnnn. D-244
Strip Curtain Input Assumptions for Refrigerated Warehouses.............. D-245
Strip Curtains — Deemed Savings Values (per Square Foot) ................ D-247
Strip Curtains — Deemed Savings Values (per Square Foot) ................ D-248
Assumptions for Savings Calculations .............ccccooiiiiiiieiiiiciiiiee e, D-250
Zero Energy Doors — Deemed Savings Values (per door) ..........ccccee..... D-250
Evaporator Fan Controls Deemed Savings Values ............ccccccvvvvnninnee D-251
Default Connected Load by Machine Type ..........ccccuuviviiiiiiiiiiiniiiiiinnnns D-254
Energy Savings Factor by Machine Type .........cccccoiiiiiiiniiiiiiieeee D-255

Occupancy-based Controls — Energy and Demand Savings by Machine Type
D-256

. Schedule-based Controls — Energy and Demand Savings by Machine Type
D-256

. Federal Minimum Standards for Air-Cooled Batch Ice Makers (H=Harvest
D-258

: DOE Trial Baseline Efficiency Levels for Air-Cooled Continuous Ice Makers
D-258

ENERGY STAR® Requirements for Air-Cooled Batch Ice Makers (H = Harvest
D-259

ENERGY STAR® Requirements for Air-Cooled Continuous Ice Makers .... D-

Savings Calculations for Energy Efficient Commercial Ice Makers

Commercial Icemaker Incremental costs

Table 214: ENERGY STAR® Criteria for Electric and Gas Single and Double Sided

Gridd|

Table 215:
Table 216:

Table 217

LT PPPPPPP D-263
Energy Consumption Related Parameters for Commercial Griddles..... D-265
Baseline and Efficient Assumptions for Electric Griddles ...................... D-266

: Deemed Savings for Electric and Gas Commercial Griddles per Linear Foot
D-267

Table of Contents



Table 219: Baseline and Efficient Assumptions for Electric Convection Ovens ...... D-269
Table 220: Deemed Savings Estimates for Electric Convection Ovens .................. D-270

Table 221: High Efficiency Requirements for Electric Combination Ovens by Pan Capacity
......................................................................................................................... D-271

Table 222: Energy Consumption Parameters for Commercial Combination Ovens D-272

Table 223: ENERGY STAR® Criteria and FSTC Baseline for Open Deep-Vat Electric

T B S e D-274
Table 224 Energy Consumption Related Parameters for Commercial Fryers......... D-276
Table 225: Baseline and Efficient Assumptions for Electric Standard and Large Vat Fryers

......................................................................................................................... D-277
Table 226: Deemed Savings per Fryer Vat ... D-278
Table 227: ENERGY STAR® Criteria for Electric Steam Cookers.............cceeeeenn. D-279
Table 228: ENERGY STAR® Criteria for Gas Steam COOKers ...........ccoeeeeeeeeeeeeennn. D-279

Table 229: Energy Consumption Related Parameters for Commercial Steam Cookers D-
281

Table 230: Deemed Savings Assumptions for Electric Steam Cookers.................. D-282
Table 231: Deemed Savings for Steam COOKEI'S .........ccoceiiiiiiiiiieii e D-283
Table 232: Variables for the Deemed Savings Algorithm ............cccooeiiiiiiiiiiieiniine D-284
Table 233: Variables for the Deemed Savings Algorithm ... D-285
Table 234: Building Type DefinitioNS ...........uuiiiiiiiecieiecceee e D-288
Table 235: Daily Operating HOUIS ..........oouiiiiiiiii e D-289
Table 236: Deemed Savings per Rated Exhaust kW by Building Type, with or without

DediCated MAU ... e D-291
Table 237: Annual Hours of Operation by Building Type........ccovvvviiiiiiieeeeeeeeiiii, D-292
Table 238: Regressed Load Savings Calibrated for NOLA .........ccoooiiiiiiiiiiiieie D-293
Table 239: Maximum Idle Energy Requirements for ENERGY STAR Qualification D-295
Table 240: HFHC Deemed SAVINGS ........oiiiiiiiiieee s e D-296
Table 241: HFHC Peak CoinCidence FACLOrS..........covuvuiiiiiiieeeeeeeiiiies e e e e e e aeeaennnnns D-297
Table 242: Federal Standard Maximum Nominal Wattages, Wattages, and Deemed

ST V71 0 PSPPSR D-299
Table 243: Incandescent/LED Traffic Signal Fixture Wattages ............ccccceeeeevivnnnnn. D-300

Table of Contents



Table 244:
Table 245:
Table 246:
Table 247:
Table 248:
Table 249:

Table 250:
2014 ..

Table 251:
Table 252:
Table 253:
Table 254:
Table 255:
Table 256:

Table 257:
Table 258:
Table 259:
Table 260:
Table 261:
Table 262:
Table 263:
Table 264:
Table 265:
Table 266:
Table 267:
Table 268:
Table 269:
Table 270:
Table 271:

Estimated Useful Life by Measure............ooouiiiiiiiiiiiiiici e,
Coincidence Factor and Annual Operating Hours by Measure..............
Lighting Controls — Energy Saving Estimates for Occupancy Sensors . D-304
Lighting Controls — Energy Saving Estimates for Daylighting Sensors.. D-305
Lighting Controls — Power Adjustment Factors...........cccccceeeeieeeeeeeeiinnnns

Lighting Controls — Incremental COStS............cceveeieeeiieeiiiiei e

New Maximum Wattages for General Service Incandescent Lamps, 2012-
............................................................................................................... D-309
Lighting Efficiency — Current Federal Efficiency Standards for GSFLs.. D-310
Adjusted Baseline Wattages for T12 EqQuUIpPMENt ........ccoovvviiiiiiiiiiinnnnnnnn. D-311
Estimated Useful Life by Lamp Type ... D-313
Transferability of Data across Geographic Regions ............ccccceeeeeeeene. D-315
Annual Operating Hours (AOH) and Coincidence Factors (CF) ............ D-316

Commercial Conditioned and Refrigerated Space Interactive Effects Factors

............................................................................................................... D-318
T8 Linear Fluorescent Incremental COStS..........cevvvviiiiiiiiiiieeeiiiiiiieeeniee D-318
T5 Linear Fluorescent Incremental COStS..........cevvvviiiiiiiiiiieeiiiiiiiieeeeiee D-319
Omnidirectional LED Incremental COStS.........ccoooveiiiiiiiieeeii e, D-320
LED INCremental COSES ........uuuuuuuuiiiiiiiiiiiiiiiiiiiiiiiniiinnensennnsesneneeesnennnennne D-321
Fan HOISEPOWET ... .t e e e e D-325
Average Enthalpy of OQutSIde Al .........ceeiiiiiiiiiee e D-325
Average HUMIAItY .........ouiiiiii e e e e D-326
Average Outdoor Air During Cooling Season..........ccccccevvvevevviiieeeeeeenn, D-327
Incremental Cost by DOOI SiZ€..........oiiieieiiiiiee e D-327
Window Film Deemed Savings by Direction and Heating Type............. D-329
Plug Load Without Occupancy Sensors— Baseline Data....................... D-330
Plug Load Occupancy Sensors — Minimum Requirements................... D-330
Plug Load Occupancy Sensors — Deemed Savings Values.................. D-331
Review of Plug Load Occupancy Sensor Measure Information............. D-331
Peripheral Watt Consumption Breakdown............ccooeeevviiiieeeiiiinieeenennnnn. D-332

Table of Contents



Table 272: Advanced Power Strips — Deemed Savings Values

Table 273: Computer Power Management - Equipment Wattages ................ccoo....

Table 274: Computer Power Management - Deemed Savings Values ...................

Table of Contents



[THIS PAGE INTENTIONALLY LEFT BLANK]

Table of Contents



A.Introduction

This Technical Reference Manual (TRM) provides Unit Energy Savings (UES, or “deemed
savings”) estimates of kWh (energy savings) and kW (demand reductions) for the Entergy
New Orleans Energy Smart Programs. The selection of measures for inclusion in this
TRM was based on:

1.
2.

A.l.

Historical implementation rates of measures;

Identification of measures in other programs that may warrant inclusion in Energy
Smart; and

An assessment of whether a measure is an appropriate candidate for deemed
savings or if it warrants custom analysis. Some viable measures (such as HVAC
variable frequency drives, or VFDs) have been excluded from this TRM as they
are more appropriate for custom analysis.

Additional Sections and Updates Between TRM 1.0 and TRM 2.0

This version of the TRM expands upon the New Orleans TRM 1.0 by adding sections for
new measure offerings through the Energy Smart Program, refinements of some existing
sections and the development of EM&YV protocols for evaluating Energy Smart Programs.
A list of these changes with a brief description of each follows below:

A.1.1. New Measures

A.1.1.1.Residential

Al1.1.1.1. Radiant Barriers

Radiant barriers block radiant heat transfer between a building roof and the attic
space. They are usually aluminum and are installed on the roof decking or beneath
the roof sheathing. Savings are presented based on common preexisting roof deck
insulation values as baseline configurations.

Al.1.1.2. Smart Thermostats

With the completion of the Smart Thermostat Pilot, the findings have been
incorporated into the New Orleans TRM. Savings are presented on a per-home
basis.

A.1.1.1.3. Electronically Commutated Motor for Furnace Fans

Electronically Commutated Motors (ECMs) are DC motors that function using a
built-in inverter and a magnet rotor, and achieve greater efficiency in airflow
distribution than AC motors. These can provide savings in retrofit and new
construction applications.

A.1.1.2.Commercial
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A.1.1.2.1. Energy Star Hot Holding Cabinets

Energy Star Hot Holding Cabinets have improved insulation, magnetized door
gaskets, and auto door closers.

A.1.1.2.2. Air Curtains

Air curtains reduce infiltration into conditioned spaces when doors are opened. The
applications for this measure include egress doors for commercial facilities and
roll-up doors for warehouse and industrial spaces.

A.1.1.2.3. Demand Control Ventilation

Demand control ventilation (DCV) curtails outside air intake based on continuous
metering of CO2, therefore aligning outside air intake with occupancy. This
reduces summer and winter HVAC loads. There will are separate savings entries
for whole building DCV and kitchen ventilation controls.

A.1.1.2.4. Window Film
Window film is an after-market addition of solar film on east and west facing
windows. The measure produces summer season kWh and kW savings, but

causes increased energy use in winter due to reduced solar heat gain coefficient
(SHGC).

A.1.2. Measure Revisions

A.l.2.1.1. Ceiling Insulation

The previous ceiling insulation chapter used lookup tables for various R-value
improvements. The chapter has been revised to use a formula (with the delta of R
values as inputs), allowing for a customized calculation based on exact preexisting
and installed R-values.

A.l1.2.1.2. Heat Pump Tune-Up

The table for this measure displayed heating season savings, but the heating
savings was omitted from the algorithm. The algorithm now includes heating
season savings.

A.1.2.1.3. Residential Lighting

The existing lighting list omitted decorative lighting and candelabra base lighting.
These tables were added to the lighting section, using the same citations and
sources as currently shown in the chapter.

A.1.2.1.1. Commercial Lighting

The existing TRM showed algorithms for calculating new construction lighting
power density (LPD) savings but did not include reference tables for allowable LPD
per space type. These tables have been included in an appendix.
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A.l.21.2. Air and Water-Cooled Chillers

During the course of evaluating PY8 programs, the Evaluators were made aware
of some erroneous deemed savings values in the ‘Air and Water Cooled Chillers’
measure section. These values have been corrected in a revised version of the
section.

A.1.2.1.3. Miscellaneous Changes

In addition to specific higher-impact changes listed above, we have added
clarification items, such as a description of units and conversion factors to sections
which we have received feedback on.

A.1.3. EM&V Protocols Development

Additionally, a section discussing formal EM&V protocols for Energy Smart has been
developed and included in TRM V2.0. This section contains:

e Procedures for custom measures;

e Procedures for non-TRM measures that may nonetheless warrant prescriptive
savings;

e Guidance for conducting process evaluations;

e Guidance for net-to-gross estimation;

e Guidance for setting rigor level and timing of evaluations;

e Procedures for future TRM updates; and

e Establishing quality assurance guidelines for program implementation.

A.2. High Impact Measures

In this TRM, we refer to “High Impact Measures” (HIMs). Measures are classified as HIMs
if they exceed a minimum of 1% of the sector-level savings for the residential or non-
residential components of Energy Smart. Most HIMs have deemed savings parameters
based off primary research conducted by ADM Associates (ADM) as part of the Program
Year 5 (PY5), PY6, PY7 and PY7 and evaluation, measurement, and verification (EM&V)
efforts. Measures that are not HIMs have savings values that are typically either direct
reference to existing sources (such as ENERGY STAR®, Food Service Technology
Center, the Department of Energy, or the California Database for Energy Efficient
Resources (DEER)). These measures have been updated to reflect New Orleans weather
where appropriate.

The HIMs are summarized in the subsections to follow.
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A.2.1. Residential High Impact Measures

The following list includes all measures that produced a minimum of 1% of residential
Energy Smart gross energy savings (kWh) in PY7.

e Lighting: 52.8%

e Duct Sealing: 30.2%

e Ceiling Insulation: 6.2%

e Central AC Tune-Up: 6.1%

e Air Sealing: 1.6%

e Low Flow Shower Heads: 1.0%
e Programable Thermostats: 1.0%

To-date, the EM&V activities have included primary research to refine savings estimates
for all residential HIMs other than ceiling insulation and air sealing. The primary research
informed 96.8% of Energy Smart PY7 residential savings. Ceiling insulation and air
sealing are targeted for primary research in PY8. Their savings in this TRM are based on
simulation results only. We note here that the percentages detailed above are percent of
verified gross energy savings (kWh). Increased emphasis was placed on HVAC
measures as their initial claimed savings were significantly higher; EM&V findings
reduced gross savings for these measures by a minimum of 70% in each of PY5 and PY6
evaluations.

A.2.2. Commercial & Industrial (C&I) High Impact Measures

This following list includes all measures that produced a minimum of 1% of commercial
Energy Smart savings in Program Year 7 (PY7).

e Lighting: 67.3%
e Custom: 30.0%
e Prescriptive: 2.8%

Custom measures are not included in the TRM, and receive analysis unique to the facility
based on the International Measurement & Verification Protocols (IPMVP). Though
metering studies have not been completed for all facility types, the adjustments to New
Orleans-specific projects has been significant. The primary research informed 93.8% of
Energy Smart PY7 C&I savings.

A.3. New Orleans EM&V Studies

The following EM&V studies have been completed, allowing for incorporation of primary
data into the TRM:

e Metering of residential air conditioning runtime, applied to AC replacement and
duct sealing;
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e Field assessment of average SEER for air conditioning units in duct sealing
projects;

e Billing analysis to support reductions achieved from residential air conditioning
tune-ups;

e Measurement of residential domestic hot water (DHW) temperature setpoints,
incorporated into DHW replacements and low flow devices;

e Metering of residential lighting run-time;

e Metering of commercial lighting run-time for the following facility types:

(0]

O OO 0O O0OO0OO0OOoOO0OOoOoOo

@]

K-12 Education;

Exterior Lighting (all commercial);
Food Preparation;

Food Sales: Non-24 Hour Supermarket;
Food Service: Fast Food;

Food Service: Sit-down Restaurant;
Health Care: In-Patient;

Lodging: Common Areas;

Lodging: Guest Rooms;

Multifamily: Common Area;
Religious Assembly/Worship;
Retail: Freestanding; and
Warehouse: Non-Refrigerated.

The data collected for these studies is summarized in Error! Reference source not f

ound. below.

Table 1: Parameters Validated with Primary Data Collection in New Orleans

Parameter Measures Affected Value Sample Size

Residential Cooling Equivalent

Duct Sealing, AC

Full-load Hours replacemeL:g, AC tune- 1,637 68 homes
Residential Cooling Peak Duct Sealing, AC
Coincidence Factor replacement, AC tune- 7% 68 homes
up
Lighting hours of use CFLs, Specialty CFLs,
Directional LEDs, 2.24 40 homes, 176

Omnidirectional LEDs loggers

Residential Lighting Peak CFLs, Specialty CFLs,
Coincidence Factor Directional LEDs, 12.75% 40 P;gmees;,slm
Omnidirectional LEDs 99
Residential DHW Setpoint (deg. Water Heater 12224 37 homes
F) Replacement, Faucet
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Aerators, Low Flow
Showerheads
Residential AC Tgne-Up Annual AC Tune-Up 10.1% 260
% Savings
Commercial Lighting Hours of Original values
Use Commercial Lightin created for 10 facility 59 premises,
ghting types. See Section 210 loggers
D.6.3.5
Commercial Lighting Peak Original values
Coincidence Commercial Lightin created for 10 facility 59 premises,
ghting types. See Section 210 loggers
D.6.3.5

The following EM&V studies have been completed, allowing for incorporation of primary
data into the TRM:

Metering of residential air conditioning runtime, applied to AC replacement and
duct sealing and

Field assessment of average SEER for air conditioning units in duct sealing
project.

Primary data collection has continued during PY7 and PY8 evaluations. After PY8
program close, the following data will be analyzed to either develop or refine important
savings inputs:

Billing data from households which installed Smart Thermostats during the PY8
program will be added to existing data from the Smart Thermostat Pilot, creating a
sample size large enough to estimate kWh savings based on average annual
energy use per home.

Logging data taken from heat pumps during the heating season will be used to
develop residential EFLheating hours.

Residential EFLcooling hours were originally developed using data collected during
the evaluation of the PY6 Direct Load Control offering. Data from PY7 and PY8
evaluations will be combined with this original dataset and the analysis rerun to
refine this estimate.

Lighting measures constituted 52.8% of expected Residential savings in PY7.
During PY8 residential M&V visits, lighting operation loggers were left in 60 