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13. Appendi x B: Site Reports

This appendix contains the site reports completed in the EM&YV of the Commercial
Comprehensive Program.

13.1 Retrofit Rebates
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Project Number PNM-11-00632
Program Commercial Comprehensive
Component Retrofit Rebates

Summary

The participant is a high tech manufacturing facility that received incentives from PNM
for rebuilding (10) condenser water (CW) pumps and installing a 250HP pump motor on
CW pump number 12. The evaluators verified the installation of measures and received
3 years of trend data which covers pre and post operating conditions. The evaluators
used the facility trend data to calculate the savings. The overall gross kWh realization
rate is 113%.

Measurement & Verification Effort
On site, the evaluators verified:

1 Installation of pressure differential sensors and transmitters on the condenser
water loop;

1 Rebuild of (10) condenser water pumps; and

1 Installation of 250HP pump motor on CW Pump #12.

The evaluators used facility kw and temperature trend data of the condenser water
(CW) pumps, CW loop temperature setpoint, and outside wetbulb temperature. The
facility has a total 11 condenser pumps, and during the monitoring period, 10 single-
speed pumps were in operational while the one VFD pump was still going through
troubleshooting. At any given time, at least 7 pumps are running to circulate the CW
loop.

Pump 2, 4, and 8 were not running during the baseline monitoring period, but the

evaluators assumed their operating conditions would be similar to other pumps since

they have the identical pumps and motors. Pump 1, 3, 5, 6, 7, and 10 clearly showed a

drop in power consumption, while Pump 9 showed an increase in power consumption.
Single Speed Pump Energy Consumption for Pre and Post Retrofit
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The evaluators developed

temperature reset.

Pump % kW Preg % kW Posl

Retrofit Retrofit
CWPR01 84.93 65.32
CWPR03 85.46 63.44
CWR05 88.23 64.68
CWPR06 82.40 60.25
CWR07 88.50 61.95
CWR10 90.42 60.12
CWPR09 23.01 75.67

the condenser water pump energy consumption based on
trend data. Before the retrofit, the facility had a fixed 70.5°F condenser water
temperature setpoint but after the retrofit, the facility implemented a condenser water

6 ®OQ® CRAPWOO W 0w
6 0UQw U8 pobw C@ULUYX W8 oCHpX
Where,
CW = Condenser Water Temperature, °F
WB = Outside Wet Bulb Temperature, °F
Annual Savings Profile
Annual Savings Profile
300

2 150

250
200 i

100

50

0 T T

/1 2/1 31 41 51

6/1 71

Date

8/1 91

10/1 1171 1211

Appendix B: Site Reports

B-3



Results

Verified Gross Savings/Realization Rate

kWh Savings kW Reduction
Expected Realized REEPEUER Expected Realized A
Rate Rate
CWP
. 1,670,057 1,884,284 113% 191.00 252.42 132%
Rebuild
Total 1,670,057 1,884,284 113% 191.00 252.42 132%

The higher realization rate is mainly due to the number of pumps where were retrofitted.
The evaluators verified 10 pumps were rebuilt and that they run at a lower power, while
the ex ante analysis assumed only 5 pumps get retrofitted. Based on the facility trend
data, the facility runs a minimum of 7 condenser water pumps and run as many as 10
condenser water pumps in the summer.
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Project Number PNM12-01104
Program Commercial Comprehensive
Component Retrofit Rebates

Summary

The participant is a high tech manufacturing facility that received incentives from PNM
to implement a condenser water temperature reset. The evaluators were able to verify
the installation of the new building management system and the temperature reset
strategy during M&V site visit. The evaluators used the facility trend data to calculate
the savings. The overall gross kWh realization rate is 94%.

Measurement & Verification Effort
On site, the evaluators verified installation of:

1 Installation of Trane Adaptiview and connection to Cimplicity Control System
1 Implementation of Condenser Water Temperature Reset

The evaluators used facility kW and temperature trend data of cooling tower fans,
chillers, chilled water (CHW) loop temperature setpoint, condenser water (CW) loop
temperature setpoint, and outside wetbulb temperature. The evaluators developed the
chiller plant and cooling tower energy consumption based on outside wetbulb
temperature, CHW temperature, and CW temperature.

6" cRpYpdw pBXPME ¢ ULUEPO W
OO DI v WL EAD 0w PRC T W C 4 ¢ Yt
Where,
CW = Condenser Water Temperature, °F
CHW = Chilled Water Temperature, °F
WB = Outside Wet Bulb Temperature, °F

The evaluators received the detail CW temperature reset strategy; however, the
strategy cannot be disclosed on this report.
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Annual Savings Profile

Annual Savings Profile

/1 21 3/1 41 51 6/1 7/1 81 91 101 11/1 12/1

Date

Results

Verified Gross Savings/Realization Rates

kWh Savings kW Reduction

Measure
Expected| Realized| Realization Rate Expected| Realized| Realization Rate

CW Reset] 4,966,208| 4,657,872 94% 196.10 27.57 14%
Total 4,966,208 4,657,872 94% 196.10 27.57 14%

The primary savings come from the condenser water temperature reset. By lowering the
condenser water loop during non-summer season, there are significant savings from
cooling tower fans, pumps, and chillers. The realization rate for peak kW reduction is
low because during the summer peak, condenser water temperature is similar to the
baseline temperature setpoint which diminishes the savings.
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Project Number PNM-13-01206

Program Commercial Comprehensive

Component Retrofit Rebates

Project Background

The participant is a primary school facility that received incentives from PNM for
implementing energy efficient lighting. On-site, the evaluators verified the participant

had installed:

(21) Del damp T12 fixturds;

36) -14dadm@B 28W T8
31) -l4adbm@B 28W T8
(18)-l amp228W T8
(2004 81 amp 28W T8
(16)-1l dmp228W T8

(137) adndp 328W T8

(1) Del ampTl2f@ture

(15)-1 admp228W T8
(14)1 ap228W T8

=4 =8 =8 -8 _98_9_40_92_9_2_2_-°2_-9_-29_-2_-2°_-°_-2._-2_-2-°_-2-2_-2-

M&V Methodology

The evaluators found some lighting fixture counts deviated from those listed in the
project application. Verified fixture counts were used in ex post savings calculations.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)

(183) -lamp283v T8 fi xt

— —h —h —h —h

ur e damp Tl2fixturesg i n g

X t damp BL2 fixturesp |
X t damp BL2 fixturesp |
X t damp BL2 fixturesp |
X t damp BL2 fixturesp |
X t dampe BL2 fixturesp |

(42) 2W LED Exit signs, replacing 20W Incandescent signs;

ac
ac
ac
ac
ac
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5 5 5 5 S
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40

2)46-l 8mp 28W T8 f i xt dampBL2fixturespl|l aci ng
(9) -1226mp2 T8 f i xt ur-Emp TlZfidyes;aci ng
(2)2-14a6mp 28W T8 f i xt dampBL2fixturesp|l aci ng
f i xt dampBL2 fixturesp| aci ng
(4) -14@bmp2 28W T8 f i xt dampBL2fixturespl|l aci ng
(7)46-1 amp 28W T8 f i xt dampEL2fixturespl aci ng

2

f i xt dampBL2 fixturesp| aci ng
f i xt dampBL2 fixturespl aci ng

(10) 210W LED fixtures, replacing 400W Metal Halide fixtures;
(10) 31W LED fixtures, replacing 150W Metal Halide fixtures;

(7) 36W LED fixtures, replacing 150W Metal Halide fixtures;

(22) 12.6W LED fixtures, replacing 70W Metal Halide fixtures; and
(6) 9.5W LED downlights fixtures, replacing 75W Incandescent fixtures.
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determined using local weather data and PNM peak parameters. The deemed values
used in calculating savings are presented in the table below.

Deemed Savings Parameters

Annual Annual
gﬁ\i%liEnERTZOé)S $A EEER 2008 Space | oirsc | Hoursc | HCEF| HCDF| PcF
9 yp yp NonCFLs| CFLs
Classroom 2,445 2,660 1.295 | 1.393 | 0.42
Primary School Dining Area 1,347 1,530 1.295 | 1.393 | 0.42
Kitchen 1.669 1846 | 1.295 | 1.393 | 0.42
Portable 2,445 2,608 | 1.295 | 1.344 | 0.42
Classroom
Secondary Office 2,323 2452 | 1.295 | 1.344 | 0.42
School
Small Office Mec“""ﬂiﬂfed“a' 2504 1556 | 1.216 | 1.313 | 042

Savings Calculations

Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

0¢¢0WHIDYOLQE MWw 2060601 i Qo 2z0E61 i 270600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Hourgase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed Fixtures
HCEF Heating/Cooling Energy Interactive Factor

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

0 QADLYDHU Qe "W Qo 2’06 0Z® 6 'O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures
KWhase Total Baseline fixtures x W/Fixtyge,/ 1000 W/KW
KWoost Total Installed fixtures W/Fixture,.s./ 1000 W/KW
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PCE P.eak_ Co_incident Eactor, % Time During the Peak Period in W
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor
Lighting Retrofit kWh Savings Calculations
sl g&?ﬂ:g) Wattage Hours EXkFi/E\J/EEd Ri\e/l\lliﬁEd HCER Re?;iaztztion
Base| Post | Base | Post | Base | Post | Savings | Savings

Delamp 4'4LT12 | 21 | O | oo | . |2445| 0 | 10533 | 12,500 | 1295 | 118.7%
44l T;g\;\‘/’ 43LT8 183 | 183 188 | 76 | 2445|1712| 54681 | 78107 | 1295 | 142.8%
FATEDATY 36 | 36 | oo | 4 |2445|1712| 10757 | 15365 | 1295 | 142.8%
4'3L T1§8Evsvt° 3T 31 | 31 la3 | 76 | 2323|1626 474 | 7442 | 1205 | 157.9%
42l T;é\;\‘/’ 42LT8 18 | 18 on | 5y | 1347| 943 | 2017 | 1809 | 1295 | 89.7%
4'4L T;é\;\‘/’ 43LT8 50 | 20 168 | 76 | L347| 943 | 5976 | 4703 | 1205 | 787%
FALTROARTS | 16 | 16 | o, | o, |1669|1168| 1793 | 1,992 | 1295 | 111.1%
FATEOAETY 2 | 2 | | L |1669|1168| 598 583 | 1295 | 97.6%
2'2L T12T280W 022 g | g 50 | a3 | 2445| 1712| 408 767 | 1.295 | 187.9%
4'2L T;é\;\(/) 42LT8 5, |, o1 | 5o |2323) 1626 224 347 | 1295 | 154.8%
4'3L T1§8EVSV ©043LT 137 | 137 a3 | 76 | 2445| 1712| 20834 | 34616 | 1295 | 166.2%
4'2L Tgé\;\(/) A2LT8 |y o4 | 5y |2594|1816| 448 727 | 1216 | 162.2%
421 T;g\;\? 42LT8 4 ) 4 o4 | 5y |2445|1712| 784 1,277 | 1.295 | 162.8%
Delamp2'2LT1220y 1 | O | . | _ |2445| 0 133 158 | 1.205 | 118.4%
2L 22\/\’\\; I'_”EC[')EEX)i(titto W | a2 w0 | & |8760|8.760| 14,884 | 16200 | 1295 | 108.8%
421 T;é\;\‘/’ 42LT8 15 | 15 on | 5, | 24452445 1681 | 1,995 | 1295 | 118.7%
421 T;é\;\‘/’ A2LT8 14 | 14 on | 5o | 2445|2445 1569 | 1862 | 1.295 | 118.7%
L“Eogvgl’o“f}'rnféaﬁ?g’!t 10 | 10 | L0 | 5o |4313|4313| 13859 | 10480 | 1.000 | 75.6%
LOONMHOSIW LY 10 | 20 | o0 | 4, | 4313 4313] 8669 | 6555 | 1000 | 75.6%
15?\'<|Vox:;'1tt.083£‘;\gtLE[ 7| 7 | lga | ag | 4313|4313 5869 | 443 | 1000 | 75.6%
L;%WN%:I;?_ géﬁz\; 22 | 22 | 4 | ,5 |4313]4313| 9,837 | 7,439 | 1000 | 75.6%
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75_\/?/\12:;3-”? gil\;"slﬂ 6 | 6 | 55 | o | 2445|2445 939 826 | 1.295 | 87.9%
Total| 171,208 | 210,188 122.8%
Lighting Retrofit kW Savings Calculations
Measure ((Ig:';(?tr:;{g) Wattage PCF EXE\?\(/:tEd Rel?\;\ilzed HCDF Re?;iaztztion
Base| Post | Base | Post | Base | Post | Savings | Savings
Delamp 4 4LT12 | 21 | O | oo | . |042|042| 331 | 231 | 1393 | 69.9%
FATEZOASTY 183 | 183 | oo | L | 042 | 027 | 1716 | 1484 | 1303 | 865%
FATEOATY 36 | 36 | oo | 5 | 042|027 | 338 | 282 | 1344 | 835%
FOLTIZESOAS T a1 | a1 | | 4 | 042|027 148 | 146 | 1344 | 98.7%
FALTEOA T 18| 18 | o, | o, | 042|027 | 063 | 063 | 1393 | 995%
44L T;évt\f A3LT8 50 | 20 es | 76 | 042|027 | 188 162 | 1.393 | 86.4%
FALTEOATY 16 | 16 | o, | o, | 042|027 | 056 | 056 | 1393 | 99.5%
4'4L Tég\;\(/) 43LT8 5, |, 188 | 76 | 042|027 | 019 016 | 1.393 | 85.3%
2'2L T12T280W 022 g | 9 50 | 33 | 042|027 | 013 015 | 1.393 | 117.1%
4'2L T;é\;\‘; 42LT8 5 |, o4 | 5 | 042|027 | o007 007 | 1344 | 995%
AOLTIZE A T a7 | 137 | | Lo | 042|027 654 | 670 | 1393 | 1025%
421 T;é\;\‘; 42LT8 4|y o4 | 5p | 042|027 | o014 013 | 1313 | 92.4%
4'2L T;é\;\c; 42LT8 4 ) 4 o1 | sp | 042|027 | 025 025 | 1.393 | 101.6%
Delamp2'2LT1220y 1 | O | .. | _ |042|042| 004 | 003 | 1.393 | 717%
2L 22\/\’\\; I'_“EC[')EEX)i(titto s | a2 w0 | g | 100|100| 106 199 | 1.393 | 187.7%
42l T;g\;\‘/’ A2LT8 45 | g5 on | 5, | 042 042| 053 037 | 1.393 | 70.2%
FALTREOATY w4 aa |, | o, |042|042| 049 | 034 | 1303 | 69.1%
L"‘EOSV&’O'\:'}FI'nE’éall?Q’;’t 10 | 10 | oo | 540 | 000 [ 000 | 0.00 0.00 | 1.000 | N/A
15%"0%:;'1:083‘;\&LE[ 10 | 10 | oo | 45, | 000 | 0.00| 000 0.00 | 1.000 N/A
Appendix B: Site Reports B-10




150W MH to 36W LEI
-Nonnt. Ballast 7 7 183 36 0.00 | 0.00 0.00 0.00 1.000 N/A
70W MH to 12.6W
LED NortInt. Ballast 22 22 91 13 0.00 | 0.00 0.00 0.00 1.000 N/A
75W Inc. to 9.5W LEI[
0
- Nonnt. Ballast 6 6 53 10 0.42 | 0.42 0.29 0.15 1.393 51.7%
Total 38.11 34.58 90.7%

Results

The kWh realization rate for PNM-13-01206 is 122.8% and the kW realization rate is
90.7%. The kWh realization rate is high due to the ex post calculations using higher
baseline hours of operation for the fixtures with occupancy sensors installed in the
retrofit. The evaluators could not verify (107) 28W T8 lamps, 26 12.6W wallpacks, and
seven 210W LED pole fixtures.

Verified Gross Savings & Realization Rates

Verified
Measure Lty L
kWh Savings| kW Savings Realization Realization
Rate Rate
Delamp 4' 4L T12 12,500 2.31 118.7% 69.9%
4'4LT12to 4' 3L T8 28\ 78,107 14.84 142.8% 86.5%
4'4L T12 to 4' 3L T8 28\ 15,365 2.82 142.8% 83.5%
4'3L T12ES 10 4'3L T8 7,442 1.46 157.9% 98.7%
28W
4'2L T12to 4' 2L T8 28\ 1,809 0.63 89.7% 99.5%
4'"4LT12to 4' 3L T8 28V 4,703 1.62 78.7% 86.4%
4'2L T12to 4' 2L T8 28\ 1,992 0.56 111.1% 99.5%
4'41. T12to 4' 3L T8 28\ 583 0.16 97.6% 85.3%
2'2LT1220Wto 2' 2L T| 767 0.15 187.9% 117.1%
4'2L T12to 4' 2L T8 28\ 347 0.07 154.8% 99.5%
43l T1§8Evsvto 4'3L T8 34,616 6.70 166.2% 102.5%
4'2L. T12to 4' 2L T8 28\ 727 0.13 162.2% 92.4%
4'2L T12to 4' 2L T8 28\ 1,277 0.25 162.8% 101.6%
Delamp 2' 2L T12 20W 158 0.03 118.4% 71.7%
2L 20W Inc. Exit to 1L 2\
0, 0,
LED Exit 16,200 1.99 108.8% 187.7%
4'2L T12to 4' 2L T8 28\ 1,995 0.37 118.7% 70.2%
4'2L T12to 4' 2L T8 28\ 1,862 0.34 118.7% 69.1%
A400W MH to 210W LED 10,480 0.00 75.6% N/A
NonInt. Ballast
150W MH to 31W LED 6,555 0.00 75.6% N/A
NonInt. Ballast
150W MH to 36W LED 4,438 0.00 75.6% N/A
Nortint. Ballast
70W MH to 12.6W LED 7,439 0.00 75.6% N/A
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Nortint. Ballast

75W Inc. to 9.5W LED
Non-Int. Ballast

826

0.15

87.9%

51.7%

Total

210,188

34.58

122.8%

90.7%
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Projed Number PNM13-01315
Program Commercial Comprehensive
Component Retrofit Rebate

Project Background

The participant is a hotel facility that received incentives from PNM for implementing
energy efficient lighting. On-site, the evaluators verified the participant had installed:

(7) 1-lamp 3W LED exit signs, replacing (7) 2-lamp 50W incandescent exit signs;

(88) 1-lamp 3W LED exit signs, replacing (88) 2-lamp 50W incandescent exit
signs;

(1) -1226mp2 T8 f i xt ur e-lamprTé2fixtae¢c i ng (1) 26 2
(2) 2 6-larp T8 fixtures, replacing (2) 2-lamp T12 U-tube fixtures;

( 9 6 ) -larBpdT8 f&xtures, replacing (96) 2-lamp U-tube fixtures;

( 15)-larpdT8 faxtures, replacing (15) 2-lamp U-tube fixtures;
(22)-lamp25\MLT8 f i xt ur es, r-EmppTaXfixtwmeg;, (22) 406 1
( 6 7 ) -lampd25W T8 fixtures, replacing ( 6 7 ) -lashpdT 12fixtures;

(360 )}HampB5WIT8f i xt ures, r eplanpdi2fixgureg;360) 406 1
(3) -lamp25WT8 fixtures, -lampllzfigtures;,g (3) 406 1

( 23)-lampd25WL T8 fixtures , r ep | ac Hampg T1Q fxtBres; 4 6 2
(
(
(
(

E =

21)  4lamp 25W T8 fixtures, replacing (21) 4 0-larp T12 fixtures;
1 2 0 }amp B85W2T8 fixtures, replacing (120) 46 -la2np T12 fixtures;

17)-lampd25V2 T8 f i xt ur es, r -mmpp Tacfixtureg; (17) 406 2

1) -lamp25v T8 f i xtur es, -lampllzfigtures;g (1) 406 2
(9) -lamp25®W T8 f i xtures, -lampllzfigtures;,g (9) 406 2
(25)-lampd25v2 T8 f i xt ur es, r-EmppTaXfixtwmeg;, (25) 406 2

( 4) -lagnp 258V T8 fixtures, replacing (4) 46 -latnp T12 fixtures;

(14)-lapd25v2T8 f i xt ur es, r-EmppTaXfixtwmeg;, (14) 406 2
(8) -lamp25®w T8 f i xtures, -lampllzfigtures;,g (8) 406 2
(42)-lapd25V2 T8 f i xt ur es, r-EmppTaXfixtwmeg;, (42) 406 2
(96) 3W LED lamps, replacing (96) 40W incandescent lamps;

(3100) 3W LED lamps, replacing (3100) 40W incandescent lamps;

(38) 7W LED lamps, replacing (38) 40W incandescent lamps;

(42) 7W LED lamps, replacing (42) 40W incandescent lamps;

(139) 15W LED lamps, replacing (139) 40W incandescent lamps;

(160) 15W LED lamps, replacing (160) 65W incandescent lamps;

(40) 15W LED lamps, replacing (40) 65W incandescent lamps;

=2 =8 =80 _9_9_40_95_9_29_2_-°2_-2_-2_-2_-°2_-2_-29_-2_-2°_-°2_-2._-2_-2-°_-2°:--2

The evaluator verified the participant had removed:

1 (220) 4 6-larfhip T12 fixtures.

Appendix B: Site Reports B-13



M&V Methodology

The evaluators found some lighting fixture counts deviated from those listed in the
project application. Verified fixture counts were used in ex post savings calculations.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and PNM peak parameters. The deemed values
used in calculating savings are presented in the table below.

Monitored data was used as follows:

1 For fixture retrofits, metered hours of use were applied to baseline and post
conditions in calculating savings

Lighting Retrofit Monitoring Strategy & Results
Space: Logger Type | Quartity ﬁ”onuﬂz' HCEF | HCDF PCF
Hotel- Meeting TOU Lighting 1 1,173 1372 1.399 0.20
Rooms Logger
Hotel- TOU Lighting 1 826 1372 | 139 | 0.18
Restaurant Logger
Hotelc Bar, TOU Lighting 1 7019 | 1372 | 1399 | 0.86
Cocktail Lounge Logger
Hotel- TOU Lighting 1 8760 | 1372 | 1399 | 1.00
Housekeemg Logger
Hotel- TOU Lighting 1 1,040 | 1372 | 1399 | 0.14
Engineering Logger
Hotel- Ballroom | 10U Lighting 2 1,520 | 1372 | 1.399 0.30
Logger

Savings for the lighting measures were also calculated using CA DEER 2008 deemed
values by space type for hours of use, along with a stipulated Peak Coincident Factor
(PCF), Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor
(HCDF) determined using local weather data and PNM peak parameters. The deemed
values used in calculating savings are presented in the table below.

Deemed Savings Parameters

Annual Annual
gﬁilgiﬁgifr?eoe EA DEispioos Space  |\oirsc | Hoursc | HCEF| HCDF| PCF
NonCFLs CFLs
Corridor 7,884 5913 | 1.372 | 1.566 | 0.90
ol Office 3317 3,006 | 1.372 | 1.566 | 0.71
Laundry 4,154 3,586 | 1.372 | 1.566 | 0.79
Dining Area 3,485 3,108 | 1.372 | 1.566 | 0.83
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Bar, Cocktail Lounge 3,820 3,275 1.372 | 1.566 | 0.83

Kitchen 4,524 3,641 1.372 | 1.566 0.88
Lobby 7,884 5,913 1.372 | 1.566 0.90
Guest Room 799 799 1.372 | 1566 | 0.11
, Mechanical/Electrical |, gq, 1,647 | 1.216 | 1.313 | 081
Large Office Room
Restroom 2,594 3,957 1.216 | 1.313 0.81
Storage Storage (Conditioned) 3,441 2,780 1.052 | 1.540 | 0.70
Exterior Exterior 4,313 4,313 1.000 | 1.000 0.00

Savings Calculations

Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

0¢¢0WHINYOLQE MWw 2060601 i Qo 2z0£061 i 270600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Hourgase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation drfistalled Fixtures
HCEF Heating/Cooling Energy Interactive Factor

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

0 QADLYDHU Qe "W Qo 2’06 0Z® 6 'O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
KWiost Total Installed fixtures W/Fixture,.s:/ 1000 W/KW
Peak Coincident Factor, % Time During the Peak Period in W
PCF T .
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor
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Lighting Retrofit kWh Savings Calculations

sl g&?ﬂ:g) Wattage Hours EXIRI?/%Ed Ri\e/l\lliﬁEd - Re?;iaztztion
Base| Post | Base | Post | Base| Post | Savings | Savings
Lo St 7| 7 | w00 | 3 |eveo|s7e0| 7111 | 8161 | 1372 | 1148%
2LogW NG EXION g5 | g3 | 100 | 3 |8760|8760| 89,394 | 102502 | 1372 | 114.8%
ZeLTzWIOZ2 4 | 1 | s0 | 33 |8760|8760| 178 204 | 1372 | 114.6%
2L T12 UrTugbe 022 5 | 2 | 72 | 33 |8760|8760| 817 937 | 1.372 | 114.7%
2L T12 UrTugbe ©234 95 | 96 | 72 | 47 |1,520|1,520| 25134 | 5005 | 1.372 | 19.9%
2L T2 u;%be 0234 45 | 15 | 72 | 47 |1173|1173| 3927 | 604 | 1372 | 15.4%
FAUTEOATY 22 | 22 | a7 | 24 |8760|8760| 5209 | 6081 | 1372 | 114.8%
FUTEOATY 67 | 67 | a7 | 24 43134313 15175 | 6,646 | 1000 | 438%
4'1L T;ﬁ\;\‘l’ AILT8 360 | 360 | 47 | 24 |1,173|1,173| 86,713 | 13,325 | 1372 | 15.4%
41 T;é\;\‘/’ AULT8 3 | 3| a7 | 24 |2692|2602] 723 226 | 1216 | 31.3%
421 T;é\;\‘/’ AILT8 53 | 23 | 94 | 24 |8760|8760| 16861 | 19,350 | 1.372 | 114.8%
421 T;g\;\‘/’ ALLT8 51 | 21 | 94 | 24 |1,040| 1,040 15395 | 1.859 | 1216 | 12.1%
42 T;é\x’ @LT8 | 150 | 120 | 94 | 46 |8760|8760| 60,322 | 69,228 | 1.372 | 114.8%
421 T;i\;\‘/’ 42LT8 37| 37 | o4 | 46 |7.884|7884| 18599 | 19211 | 1.372 | 103.3%
421 T;é\;\‘/’ 42078 49 | 19 | o4 | 46 |3485 3485 9551 | 4361 | 1372 | 45.7%
421 T;é\;\‘/’ A2LT8 159 | 129 | 94 | 46 | 4524|4524 64846 | 38433 | 1372 | 59.3%
421 T;é\;\‘/’ 42078 47 | 17 | o4 | 46 |4154| 4154 8546 | 4651 | 1372 | 54.4%
FALTEOA2TY 1 ] 1| ea | 46 |8760| 8760 503 577 | 1372 | 114.8%
FALTZLA2TY 9 | o | o4 | 46 |3317|3317| 4524 | 1966 | 1372 | 435%
421 T;i\;\‘/’ 2018 o5 | 25 | o4 | 46 |3317|3317| 12,567 | 5461 | 1372 | 43.5%
42l T;i\;\‘/’ A2LT8 4 | 4 | o4 | 46 |2692|2692| 2011 | 629 | 1216 | 31.3%
421 ng\;\‘/’ A2LT8 14| 14| 94 | 46 |8760|8760| 7,038 | 7158 | 1.216 | 101.7%
421 T;g\;\‘/’ 42LT8 g | g | 94 | 46 |3441|3441| 4021 | 1,390 | 1052 | 34.6%
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Quantity Expeced | Realized o
Measure (Fixtures) | ‘vauage ACUIES KWh kWh | HCEF ReaF:';taet'O”
Base| Post | Base | Post | Base| Post | Savings | Savings
42l T;g\}\‘/’ A2LT8 o | 42 | o4 | 46 |8760|8760| 21,113 | 18583 | 1.052 | 88.0%
A0Winc. o SWLED | o0 | g5 | 59 3 | 1520|1520 37,199 | 5205 | 1.372 14.0%
Int. Ballast
A0Wnc. to SWLED | 5144 | 3100( 29 3 | 799 | 799 |1,201,202| 88,356 | 1.372 7.4%
Int. Ballast
A0Winc. to IWLED | 55 | 59 | 59 7 | 7.919|7,919| 13133 | 9,083 | 1.372 69.2%
Int. Ballast
AW nc. to IWLED |/ | 45 | o9 7 | 826 | 826 | 14515 | 1,047 | 1.372 7.2%
Int. Ballast
AOWinc. to ISWLED) 145 | 139 | 29 | 15 |1173|1173| 36392 | 3132 | 1.372 8.6%
Int. Ballast
65Winc. o ISWLED) 50 | 160 | 65 15 | 1,520| 1,520| 83,780 | 16,684 | 1.372 19.9%
Int. Ballast
65Winc. o ISWLED 5 | 45 | 65 15 | 8,760|8,760| 20,945 | 21304 | 1.216 | 101.7%
Int. Ballast
Delamped 4' 1L T12| 220 | 0 47 0 |7884] 0 | 108286 | 111,846| 1372 | 103.3%
Total | 1,995,818| 593,295 29.7%
Lighting Retrofit kW Savings Calculations
Quantity Expected| Realized o
Measure (Fixtures) Wattage PCF kw kW HCDF Rezl:taetmn
Base| Post | Base | Post | Base | Post | Savings | Savings
2L 50W Inc. Exit to 1l
0,
W LoD Exi 7 7 | 100 | 3 | 100 1.00| o086 106 | 1566 | 123.4%
2L 50W Inc. Exit to 11
0,
AW LED Bt 88 | 88 | 100 | 3 | 1.00| 1.00| 1080 | 1337 | 1.566 | 123.8%
22l leéow 022} 1 50 | 33 | 1.00 | 1.00 | 002 0.03 | 1566 | 139.4%
2L T12 U%be o224, 2 72 | 33 | 100 1.00| 0.0 012 | 1566 | 121.6%
2LT12 UTT‘gbe 0234 95 | 96 | 72 | 47 | 030| 030| 3.04 113 | 1.566 37.2%
2L T12 U%be 0234 15 | 15 | 72 | 47 | 020 | 020 | o047 012 | 1566 | 253%
4L T;g\}\‘/’ AT s | 2o | 47 | 24 | 100| 100 | 064 079 | 1566 | 123.4%
41 T;évt\‘/’ AUT8 oo | 67 | 47 | 24 | 000]| 000 | 1.83 000 | 1.000 | 0.0%
41 T;E\}\‘/’ AILT8 360 | 360 | 47 | 24 | 020 | 020 | 10.48 259 | 1.566 24.7%
41 T;g\}\‘/"‘ LT85 | 3| 47 | 24 | 081|081 ] 0.09 007 | 1303 | 80.2%
42l T;g\}\‘/’ AIT8 o3 | o3| 94 | 24 | 1.00| 100| 2.04 252 | 1566 | 123.7%
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Quantity

Expected

Realized

Measure (Fixtures) UELENE o KW KW HCDF Reﬂ:tae“on
Base| Post | Base | Post | Base| Post | Savings | Savings
42l T;g\}\‘/’ AILT8 51 | 21| 94 | 24 | 014 014]| 186 027 | 1.303 14.5%
42l T;g\x’ A2LT8 150 120 | 94 | 46 | 1.00| 100 | 7.29 002 | 1566 | 123.7%
42l T;g\}\‘/’ 42LT8 30 | 37 | o4 | 46 | 090]| 000 | 225 250 | 1566 | 111.2%
42l T;g\x’ 42LT8 19 | 10| o4 | 46 | 083| 083| 115 119 | 1566 | 103.1%
42l T;g\}\‘/’ 42LT8 159 | 120 | o4 | 46 | 088 | 088 | 7.84 853 | 1.566 | 108.9%
42l T;é\x’ A2LT8 1ol 17| o4 | 46 | 079 | 079 | 1.03 1.01 | 1.566 97.8%
42l T;g\}\‘/’ 4eLTy 1 94 | 46 | 1.00| 1.00| 0.06 0.08 | 1566 | 131.7%
42 Tg\j\‘; 42LT8 g 9 94 | 46 | 071|071 | o055 0.48 | 1.566 87.8%
42l T;g\}\‘/’ A2LT8 o5 | o5 | 94 | 46 | 071 071| 152 133 | 1.566 87.6%
42l T;é\}\? A2LT8 4y 94 | 46 | 081 | 081| 024 020 | 1.303 82.3%
42l T;g\}\‘/’ A2LT8 14| 14| o4 | 46 | 1.00| 100| o085 088 | 1.303 | 103.5%
42l T;é\}\? 42LT8 g 8 94 | 46 | 070 | 0.70 | 049 041 | 1.540 84.4%
42l T;é\}\‘/’ A2LT8 ol 42 | 94 | a6 | 1.00| 2.00| 255 310 | 1540 | 121.5%
40Winc. o SWLED| o0 | o5 | 5g 3 | 030 030| 449 117 | 1.566 26.0%
Int. Ballast
40Wnc. to SWED- | 4,55 | 3700| 29 3 | 011|011 | 14515 | 1388 | 1.566 9.6%
Int. Ballast
40Winc. to IWLED| g0 | 45 | 5g 7 | 083|083 | 159 1.09 | 1.566 68.7%
Int. Ballast
40Wlnc. to IWLED | /5 | 45 | o 7 | 018|018 | 175 026 | 1.566 14.8%
Int. Ballast
A0WInc. to ISWLED) 45 | 139 | o9 15 | 020 | 020 | 4.40 061 | 1.566 13.9%
Int. Balast
65Winc. to ISWLED) 4o | 160 | 65 15 | 030 | 030 | 10.12 3.76 | 1.566 37.1%
Int. Ballast
65Winc. to ISWLED 0 | 45 | 65 15 | 1.00 | 1.00| 253 261 | 1.303 | 103.1%
Int. Ballast
Delamped 4' 1L T12| 220 | 0 47 0 | 000|090 | 1309 | 1457 | 1566 | 111.3%
Total | 24117 | 88.75 36.8%
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Results

The kWh realization rate for PNM-13-01315 is 29.7% and the kW realization rate is
36.8%. This facility is undergoing a multi-phase retrofit project and the evaluator was
unable to verify some fixtures in the application. The hours of operation were
determined by on-site monitoring for a representative sample of locations. The
realization rate for kWh and kW is low mainly because the verified lighting hours of
operation are lower than those used to perform the ex ante calculations. Ex post
calculations followed EISA standards for incandescent lamps and contributed to the
lower realization rate for kWh and kW.

Verified Gross Savings & Realization Rates

Verified
kwh kW
Measure kWh Savings| kW Savings Realization Realization
Rate Rate
2L SOWS‘EC[') IEE’)‘('ittto L3 5161 1.06 114.8% 123.4%
2L 50W Inc. Exitto 1L.3Y 4 ) 59, 13.37 114.8% 123.8%
LED Exit
2'2L T12 20W to 2' 2L T 204 0.03 114.6% 139.4%
2L T12 Urube to 2' 2L T€ 937 0.12 114.7% 121.6%
2L T12 Urubeto 2 3LTE 5,005 113 19.9% 37.2%
2L T12 Urube to 2' 3L T€ 604 0.12 15.4% 25.3%
41LT12t0 4 1L T8 25\ 6,081 0.79 114.8% 123.4%
41LT12t04' 1L T8 25\ 6,646 0.00 43.8% 0.0%
41LT12t0 4 1L T8 25\ 13,325 2.59 15.4% 24.7%
4 1L T12to 4' 1L T8 25\ 226 0.07 31.3% 80.2%
42LT12t04' 1L T8 25\ 19,350 252 114.8% 123.7%
42LT12t04' 1L T8 25\ 1,859 0.27 12.1% 14.5%
42LT12t04' 2L T8 25\ 69,228 9.02 114.8% 123.7%
42LT12t04' 2L T8 25\ 19,211 2.50 103.3% 111.2%
42LT12t04' 2L T8 25\  4.361 1.19 45.7% 103.1%
42LT12t04' 2L T8 25\ 38,433 8.53 59.3% 108.9%
4 2L T12t04' 2L T8 25\  4.651 1.01 54.4% 97.8%
4 2L T12to 4' 2L T8 25\ 577 0.08 114.8% 131.7%
42LT12t04' 2L T8 25\ 1,966 0.48 43.5% 87.8%
42LT12t04' 2L T8 25\ 5461 1.33 43.5% 87.6%
4 2L T12to 4' 2L T8 25\ 629 0.20 31.3% 82.3%
42LT12t04' 2L T8 25\ 7.158 0.88 101.7% 103.5%
42LT12t04' 2L T8 25 1,390 0.41 34.6% 84.4%
42LT12t04' 2L T8 25\ 18,583 3.10 88.0% 121.5%
40Winc. to 3W LEBInt. 5,205 117 14.0% 26.0%
Ballast
A0Winc. to SWLEHNL. | g 550 13.88 7.4% 9.6%
Ballast
40Winc. to 7W LEDINt. 9,083 1.09 69.2% 68.7%
Ballast
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Verified

Measure . . k\.Nh . k.W .
kWh Savings| kW Savings Realization Realization
Rate Rate
40W Inc. to 7W LEfnt. 1,047 0.26 7 204 14.8%
Ballast
40Winc. to ISW LED 3,132 0.61 8.6% 13.9%
Int. Bdlast
65Winc. to 15W LED 16,684 3.76 19.9% 37.1%
Int. Ballast
65Winc. to ISWLED 21,304 2.61 101.7% 103.1%
Int. Ballast
Delamped 4' 1L T12 111,846 14.57 103.3% 111.3%
Total 593,295 88.75 29.7% 36.8%

Appendix
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Bar and Cocktail Lounge
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Project Number PNM-13-01334
Program Commercial Comprehensive
Component Retrofit Rebates

Project Background

The patrticipant is a grocery facility that received incentives from PNM for implementing
numerous energy efficiency measures. On-site, the evaluator verified the participants
had installed:

1 (24) 1/15 HP ECM for walk-in refrigerator, (24) replacing shaded-pole motors;
1 (2) 1/15 HP ECM for walk-in freezers, replacing (2) shaded-pole motors; and
1 (2) 1/20 HP ECM for walk-in refrigerator, replacing (2) shaded-pole motors.

M&V Methodology

The evaluator used engineering calculation to calculate the savings from electronically
commutated motor (ECM) measures as follows,

b & & AV D QE O p7fO'QQ  prO'QQ  u ¢ T8 00

Parameters for kWh Savings Calculation of ECM Measures

KWoutput Total Motor Output

Effase Baseline Efficiency (Shaded pole motor, 30%)
Effost ECM Efficiency (70%)

CEF Cooling Energy Interactive Factor:Eff,.s) x 1/COP

Following this, the evaluator calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

0 QXIDYH L Q¢ Vi pfOQ'Q pIfOQQ 00

Parameters for Peak Demand (kW) Savings Calculation of ECM Measures
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KWoutput Total Motor Output

Eff)ase Baseline Efficiency (Shaded pole motor, 30%)
Effost ECM Efficiency (70%)

CEF Cooling Energy Interactive Factor:Eff,.s) x 1/COP

The table below shows the energy savings calculations for the project.

ECM Savings Calculations

Unit . Realized kWh
Measures Counts kW Effoase | Effpost CEF Realized kW Savings
ECM for Walkin 1/15HP 24 0.050 0.3 0.7 1.12 3.18 27,882
ECM for Walkin 1/15HP 2 0.050 0.3 0.7 1.12 0.32 2,766
ECM for Walkn 1/20HP 2 0.037 0.3 0.7 1.12 0.20 1,743
Results
Verified ECM Savings/Realization Rates
Verified
kWh kW
M r . . .
ceasure Sl;\%h s kW Savings| Realization Realization
9 Rate Rate
ECM for Walin 1/15HP 27,882 3.18 98.45% 113.26%
ECM for Walkn 1/15HP 2,766 0.32 117.20% 134.84%
ECM for Walin 1/20HP 1,743 0.20 98.45% 113.26%
ECM Total 32,391 3.70 99.81% 114.83%

The realization rate for PNM-13-01334 is 99.8% for kWh and 114.83% for k\W.
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Project Number PNM13-01392
Program Commercial Comprehensive
Component Retrofit Rebates

Summary

The participant is a medical clinic building that received incentives from PNM for
installing VFDs on its air handlers and the cooling tower fan. The evaluators were able
to verify the building characteristics during the M&V site visit and used eQuest building
simulation to evaluate the savings. The overall gross kWh realization rate is 116%.

Measurement & Verification Effort
On site, the evaluators verified the installation of:

1 VFDs on three air handlers;
1 VED on the return air fan; and
1 VFD on the cooling tower fan.

The evaluators used a calibrated eQuest simulation model to calculate the total savings
due to the installed energy efficiency measures. eQuest was used to compile two
building simulation models, one for the as-built conditions and one for the baseline
conditions. The baseline model was created based on the pre-existing equipment
explained by the facility manager. The kWh savings for the energy efficiency measures
was calculated by subtracting the as-built building energy consumption from that of the
baseline building consumption.

eQuest Calibration Result
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Simulated vs. Billed Energy Use

_.250,000
é m Billed m Simulated
X 200,000
S
5 150,000
1T
> 100,000
=
S 50,000
=
0
1 2 3 4 5 6 7 8 9 10 11 12
Monthly Observation
End Use Results From eQuest
End Use Baseline (kWh/yr) As-Built (kWh/yr) Savings (kWhlyr)
Space Coo 489,620 471,721 17,899
Heat Reject, 14,809 12,841 1,968
Space Hea 147,542 149,343 -1,802
Vent. Fans 607,256 472,232 135,024
Pumps & Aux 188,232 185,549 2,683
Ext. Usage 48,582 48,582 0
Misc. Equip. 427,246 427,246 0
Area Lights 324,597 324,597 0
Total 2,247,884 2,092,112 155,771
Results
Verified Gross Savings/Realization Rates
kWh Savings kW Reduction
M — —
easure Expected Realized KRG Expeted Realized NS
Rate Rate
VFDs 134,096 155,771 116% 6.11 26.07 427%
Total 134,096 155,771 116% 6.11 26.07 427%

This project has a higher realization rate because the VFDs replaced inefficient return
inlet guide vanes on the air handlers. The baseline inlet guide vane controls the supply
air flow by restricting the return air while the fan motor operates at almost full speed. By
removing the inlet guide vane and using VFDs, the digital controller can control the
speed of the fan to control the flow instead of using the vacuum created by inlet guide
vane. The evaluators noticed the supply fan speed was at average of 80% power, and if
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the facility lowers the minimum speed of the fan, the savings from VFDs on air handlers
could be greater.
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Project Numker PNM-13-01393
Program Commercial Comprehensive
Component Retrofit Rebates

Project Background

The patrticipant is a grocery facility that received incentives from PNM for implementing
numerous energy efficiency measures. On-site, the evaluators verified the participants
had installed:

(490 adnbp 2T8 f i xtur dampTI2éxputegci ng 406 2
(142) LED fi xt utamgTl2fixtergsj aci ng 60 1
(7) LED fi xtur-leaspTi2figtgdsiaci ng 406 2

(183) 1/50 HP ECM, replacing shaded-pole motors in reach-ins;

(33) 1/15 HP ECM, replacing shaded-pole motors in walk-ins;

(2) 16W ECM, replacing shaded-pole motors in walk-ins;

(92) doors are retrofitted with anti-sweat heater controls; and

(278) feet of night covers

=4 =4 -8 8 -8 -8 -5 _9

During the site visit, the evaluators were not able to find (4) CFLs claimed on rebate.
The claimed 326 feet of night covers were equal to the total height of night covers, the
evaluators verified the total width of night covers to be 278 feet. The evaluators only
verified 980 T8 bulbs where 1,079 bulbs were claimed.

M&V Methodology

The evaluators found some lighting fixture counts deviated from those listed in the
project application. Verified fixture counts were used in ex post savings calculations.
The savings from this project were evaluated via onsite verification and interview with
the facility manager. The heating and cooling interaction factors for energy and demand
were determined through energy simulation for like buildings in the same climate zone.
The table below shows the energy savings calculations for the lighting measure.

b & ¢ CBITYOL Qe Wi z0E 610 QO 2061 2600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtuygg./ 1000 W/kW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Hourgase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed Fixtures
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| CEF

\ Heating/Cooling Energy Interactive Factor

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays.

calculated as:

0 QX YO L Q¢ W

Qo

Peak kW savings are

2600 60

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

kaase

Total Baseline fixtures x W/Fixtygg./ 1000 W/kW

kWpost

Total Installed fixtures x VEIXtureys/ 1000 W/KW

PCF

Peak Coincident Factor, % Time During the Peak Period in W
Lighting is Operating

CDF

Heating Cooling Demand Interactive Factor

The table below shows the energy savings calculations for the lighting retrofit portion of

the project.

Lighting Retrofit kWh Savings Calculations

) anntlty Wattage Hours Rizellzzel
Location Measure (Fixtures) kWh CEF

Base| Post | Base| Post | Base | Post Savings
Retail Floor | 4'2L T12I1Sto4'2L 7 422 | 422 74 58 7,884 | 7,884 57,917 1.088
Rear Storage | 4 2L T12ISto4'2L 1 28 28 74 58 5,475 | 5,475 2,669 1.088
Rear Office | 4'2LT12ISto4'2L 7 1 1 74 58 5,475 | 5,475 95 1.088
Break Room | 4'2L T12ISto4'2L 1 2 2 74 58 5,475 | 5,475 191 1.088
Storewide 4' 2L T12IS to Delam| 57 0 74 0 5,475 | 5,475 25,126 1.088
Liqueur Area | 4'2L T12ISto4'2L 7 11 11 74 58 5,475 | 5,475 1,048 1.088
Deli 4'2L T12ISto4'2L 1T 26 26 74 58 5,475 | 5,475 2,478 1.088
Reachin Cooler| ¢ Q m™mM[ ¢ mH| 46 46 106 | 7.68 | 5,475 5,475 32,686 1.320
Reachin Cooler| ¢ Q wm[ ¢EDH| 25 25 106 9.7 | 5475 | 5,475 17,399 1.320
Reachin Cooler| ¢ Q wm[ ¢ mH| 25 25 106 9.7 | 5475 | 5,475 17,399 1.320
Reachin Cooler| ¢ Q wm™m] ¢ MH| 46 46 106 | 7.68 | 5,475 | 5,475 32,686 1.320
Walkin Cooler nQ H[ ¢mH 7 7 74 33 5,475 | 5,475 2121 1.390

Total | 191,815

Lighting Retrofit KW Savings Calculations

. Q_uantlty Wattage PCF Realized
Location Measure (Fixtures) kw CDF

Base| Post | Base| Post | Base Post Savings
Retail Floor 4'2L T12ISto 4' 2L 1| 422 422 74 58 0.70 0.70 6.33 1.339
Rear Storage | 4' 2L T12ISto4'2L 1 28 28 74 58 0.70 0.70 0.42 1.339
Rear Office | 4'2L T121ISto4'2L 1 1 1 74 58 0.70 0.70 0.01 1.339
Break Room | 4'2L T12ISto4'2L 1 2 2 74 58 0.70 0.70 0.03 1.339
Storewide 4' 2L T12IS to Delam| 57 0 74 0 0.70 0.70 3.95 1.339
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Liqueur Area | 4'2L T12ISto4'2L 7 11 11 74 58 0.70 | 0.70 0.16 1.339
Deli 4'2L T12ISto4'2L T 26 26 74 58 0.70 | 0.70 0.39 1.339
Reachin Cooler| ¢ Q ™M[ ¢ mH| 46 46 106 | 7.68 | 0.70 0.70 4.43 1.400
Reachin Cooler| ¢ Q ™M[ ¢ mH| 25 25 106 9.7 0.70 0.70 2.36 1.400
Reachin Cooler| ¢ Q ™M[ ¢ mH| 25 25 106 9.7 0.70 0.70 2.36 1.400

Reachin Cooler| ¢ Q ™M[ ¢ mMH| 46 46 106 | 7.68 | 0.70 0.70 4.43 1.400
Walkin Cooler nQ H[ ¢mH 7 7 74 33 0.50 0.50 0.20 1.400
Total 25.07

To summarize all lighting measures,

Verified Lighting Savings/Realization Rates

Verified
kWh kW
Measure : . .
S;Y/Y: S kW Savings| Realization Realization
9 Rate Rate
Interior Screwin CFL 0 0.00 0% 0%
Interior Permanent T12 25126 3.5 118% 98%
Lamp Removal
T8 Retrofit 64,398 7.34 98% 59%
LED lights in Waik 2121 0.20 163% N/A
cooler
LED refrigeration ligh| 100,170 13.58 240% 238%
Lighting Total 191,815 25.07 146% 112%

The evaluators used engineering calculation to calculate the savings from electronically
commutated motor (ECM) measures as follows,

0 ¢ ¢ 0WIINY®L Q¢ ik pTOQQ  pfOQQ  Yix @ ™6 OO

Parameters for kWh Savings Calculation of ECM Measures

KWoutput Total Motor Output

Effase Baseline Efficiency (Shaded pole motor, 30%)
Effyost ECM Efficiency (70%)

CEF Cooling Energy Interactive Factor:Eff,.s) x 1/COP

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

0 QYOO QE Qico pfO'QQ  pFfO'QQ  § 00

Parameters for Peak Demand (kW) Savings Calculation of ECM Measures

KWoutput Total Motor Output
Effyase Baseline Efficiency (Shaded pole motor, 30%)
Effoost ECM Efficiency (70%)
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| CEF

\ Cooling Energy Interactive Factor:Eff,.s) x 1/COP

The table below shows the energy savings calculations for the ECM portion of the

project.
ECM Savings Calculations
Unit : Realized kWh
Measures Counts KW | Effiase | Effoost CEF | Realized kv Savings
ECM reachn 183 0.015 0.3 0.7 1.12 5.82 51,024.97
ECM for Walkn 16W 2 0.016 0.3 0.7 1.12 0.07 598.02
ECM for Wakin 1/15HP 33 0.050 0.3 0.7 1.12 3.50 30,670.75
To summarize the savings,
Verified ECM Savings/Realization Rates
Verified
kWh kW
Measure . o .
Sl;\\//\i/: S kW Savings| Realization Realization
9 Rate Rate
ECM reachn 51,025 5.82 7% 108%
ECM for Waldn (16W) 598 0.07 52% 62%
ECM for Walkn (1/15HP) 30,671 3.50 80% 92%
ECM Total 191815 25.07 78% 101%

The evaluators confirmed installation of night covers on coolers. Through on-site
verification and interview, the evaluators determined temperature set points, hours of

use, and effectiveness of night covers.

Using these collected data, the evaluators calculated night cover savings as follows:
yoQ'd

0¢ ¢ 0WDYOL Q¢ o

OOWi—=
00

’

b
V)

[

Parameters for kWh Savings Calculation of Night Covers

Days Total night cover hours converted to days
Efficiencyrate on how well night covers prevent
*xeEf f . )
infiltration. 1 means perfectly sealed.
COP Coefficient of Ferformance of Coolers
A Surface area of the opening

The Peak kW savings are simply zero because grocery facilities do not use night covers
during PNM-defined peak hours.

! Commercial Facilities Contract Group 28 Direct Impact Evaluation, Appendix E, ADM Associates, Inc.,

February 18, 2010

Appendix B: Site Reports

B-32



The table below shows the energy savings calculations for the ECM portion of the
project.
ECM Savings Calculations

Items Inside | Quantity | DD | Eff | COP H?fl,ght V\é:%th Area | kWh Savings
Quick Fixin's 2 487 | 0.7 25 6 6 72 2,907.39
Cakes 2 487 | 0.7 15 6 4 48 3,365.18
Fresh Produce 10 487 | 0.7 25 6 4 240 9,691.30

Fresh Produce 1 487 | 0.7 2.5 4 4 16 646.09

Fresh Produce 2 487 | 0.7 25 4 5 40 1,615.22
Cheese 6 487 | 0.7 25 6 6 216 8,722.17
Eggs 2 487 | 0.7 2.5 6 6 72 2,907.39
Dairy 6 487 | 0.7 25 6 6 216 8,722.17
Juice 6 487 | 0.7 2.5 6 6 216 8,722.17
Juice 2 487 | 0.7 25 4 6 48 1,938.26
Meats 8 487 | 0.7 2.5 6 4 192 7,753.04
Beers 4 487 | 0.7 2.5 6 5 120 4,845.65
Beers 4 487 | 0.7 25 4 5 80 3,230.43
Total 65,066.46

The total savings from night cover is,

Verified Night Cover Savings/Realization Rates

Verified
Measure : kW k\.Nh. k.W .
kWh Savings . Realization| Realization
Savings
Rate Rate
Night Covers 65,066 0 142% 100%
Total 65,066 0 142% 100%

The evaluators confirmed installation of the 92 doors with anti-sweat heater controls.
Savings were then calculated using the calculator developed by the evaluator. In order
to determine the savings due to the ASH controller measure, the evaluators relied on
power monitoring data from a multitude of participating facilities. ASH controller
operation was monitored on both the frame heater and door heater circuits, which was
used to obtain an average typical operating profile. This data was correlated to the dew
point temperature for the period which monitoring was performed In order to determine
the typical annual operation of the ASH controllers, the dew point correlation was used
to extrapolate an operating profile based on TMY weather data for the location of the
store. The annual savings were calculated by subtracting the as-built energy
consumption form the baseline, which assumed a constant operating profile. In order to
calculate the interactive effect savings, the kW reduction for each hour was divided by
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the COP of the refrigeration system.

Realization rate for ASH controls savings is 123%. T h e
the annual energy savings are 129,786 kWh and a demand energy savings are 9.18.

The ASH controller energy savings were
normalized to a per door savings in order to determine overall savings for each location.

Verified Gross Savings & Realization Rates

e v a lcalcalations shéw

Verified
kwWh kw
Measure kWh Savings| kW Savings Realization Realization
Rate Rate
ASH Controls 129,786 9.18 123% 463%
Total 129,786 9.18 123% 463%
Results
Verified Gross Savings/Realization Rates
Verified
kWh kW
Measure . . .
Sl;\\//\i/: s kW Savings| Realization | Realization
9 Rate Rate
Interior Screwin CFL 0 0.00 0% 0%
Interior Permanent
0, 0,
T12 Lamp Remova 25,126 3.95 118% 98%
T8 Retrofit 64,398 7.34 98% 59%
LED lights in Wakkn |5 ;. 0.20 163% N/A
cooler
Night Covers 65,066 0.00 142% 100%
ECM for Reaclns 51,025 5.82 77% 108%
Anti Sweat Heater| ;g 76 9.18 123% 463%
Control
LED refrigeration light 100,170 13.58 240% 238%
ECM for Walkins
0, 0,
(16W) 598 0.07 52% 62%
ECM for Walkins
0, 0,
(1/15HP) 30,671 3.50 80% 92%
Total 468,961 43.64 121% 130%

The project-level kWh realization rate is 121%. This project has a high realization rate
mainly because of the refrigeration lighting and the anti-sweat heater controls. The
evaluators found the baseline reach-in coolers had T12 fixtures and the new LED
fixtures are operating using significantly less wattage. Anti-sweat heater controls
showed larger savings historically. The evaluators was not able to identify four CFL
bulbs and 99 T8 lamps listed on the rebate application.
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Project Number PNM-13-01413
Program Commercial Comprehensive
Component Retrofit Rebates

Project Background

The participant is a garage facility that received incentives from PNM for implementing
energy efficient lighting. On-site, the evaluators verified the participant had installed:

1 (28) 215W induction high bay fixtures, replacing 400W metal halide high bay
fixtures

M&V Methodology

The evaluators confirmed installation of all fixtures listed in the project application.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and PNM peak parameters. The deemed values
used in calculating savings are presented in the table below.

Deemed and Custom Savings Parameters

Annual Annual
CA DEER 200 CA DEER 2008 Spaqi o | Hoursc | HCEF| HCDF| PCF
Building Type Type

Non-CFLs CFLs
3,744 3,744 1.00 1.00 1.00

Comm/Ind Work Area

Light Industrial (Unconditioned)

Savings Calculations

Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

0¢¢0WHIDYOLQE MWw 2060601 i Qo 2z0E061 i 270600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Hourgase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed Fixtures
HCEF Heating/Cooling Energy Interactive Factor
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Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are

calculated as:

0 QADLYDHL Qe "W Qo 2’06 0Z® 6 'O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
KWoost Total Installed fixtures W/Fixture,s/ 1000 W/KW
Peak Coincident Factor, % Time During the Peak Period in W
PCF T .
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor

Lighting Retrofit kWh Savings Calculations

Quantity Expeced | Realized o
Measure (Fixtures) Wattage Hours kWh kWh HCEF Re?zlztztlon
Base| Post| Base | Post | Base | Post | Savings | Savings
400W MH tq 1L 2150 28 28 453 215 | 3,744 | 3,744 | 25,265 24,950 1.000 98.8%
Induction
Total | 25,265 24,950 98.8%
Lighting Retrofit KW Savings Calculations
Quantity Expected| Realized s
Meastre (Fixtures) | \Vatage PCF KW KW | HCDF Re";‘{";tae“o”
Base| Post| Base | Post | Base | Post | Savings | Savings
ACOWMH to 1L 215W »g | g | 453 | 215 | 1.00 | 1.00 | 6.75 6.66 | 1.000 | 98.7%
Induction
Total 6.75 6.66 98.7%
Results
The kWh realization rate for PNM-13-01413 is 98.8% and the kW realization rate is

98.7%.

Verified Gross Savings & Realization Rates

Verified
Measure KWh kw
kWh Savings| kW Savings Realization Realization
Rate Rate
400WMH to 1L 215W | ) 54 6.66 98.8% 98.7%
Induction
Total 24,950 6.66 98.8% 98.7%
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Project Number PNM-13-01415
Program Commercial Comprehensive
Component Retrofit Rebates

Project Background

The participant is a retail store facility that received incentives from PNM for
implementing energy efficient lighting. On-site, the evaluators verified the participant
had installed:

N (31) 12w LED lamps, replacing 75W incandescent lamps.
M&V Methodology

The evaluators confirmed installation of all fixtures listed in the project application.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and PNM peak parameters. The deemed values
used in calculating savings are presented in the table below.

Deemed Savings Parameters

) Annual | Annual
SQIEEEFTQ 2%0‘ $A EEER 2008 Space) o rsc | Hoursc | HCEF| HCDF| PCF
g Type [ 1yp NonCFLs CFLs

Small Retail Sales Area 3,378 4,013 1.117 | 1.335 | 0.88

Savings Calculations

Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

0¢¢0W@HIDYOLQE MWw 2060601 i Qo 2z0E61 i 270600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Hoursse Annual Hours of @eration of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed Fixtures
HCEF Heating/Cooling Energy Interactive Factor

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:
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2'06 020 6 'O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

kKWhase Total Baseline fixtures x W/Fixtygg./ 1000 W/kW
KWoost Total Installed fixtures W/Fixture,.s;/ 1000 W/KW
Peak Coincident Factor, % Time During the Peak Period in W
PCF T .
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor
Lighting Retrofit kWh Savings Calculations
Quantity Expeced | Realized o
Measure (Fixtures) | 'Matage ACUIES kWh kWh | HCEF ReaR";tae“O”
Base| Post| Base | Post | Base | Post | Savings | Savings
7SWinc. o 12WLED) 50 | 5 | 53 | 12 | 4013|4013 6364 | 5697 | 1117 | 89.5%
Int. Ballast
Total 6,364 5,697 89.5%
Lighting Retrofit kW Savings Calculations
Quantity Expected| Realized o
Measue (Fixtures) Wattage PCF kw kw HCDF Rez;l:tztlon
Base| Post| Base | Post | Base | Post | Savings | Savings
7SWinc. to L2WLED 51 | 31 | 53 | 12 | 088 | 0.88| 1.84 149 | 1.335 | 8L0%
Int. Ballast
Total 1.84 1.49 81.0%
Results

The kWh realization rate for PNM-13-01415 is 89.5% and the kW realization rate is
81.0%. The kWh and kW savings are lower due to EISA standards which reduced the
75W incandescent baseline to 53W.

Verified Gross Savings & Realization Rates

Verified
Measure KWh kw
kWh Savings | kW Savings Realization Realization
Rate Rate
7SWinc. to 12W LED 5,697 1.49 89.5% 81.0%
Int. Ballast
Total 5,697 1.49 89.5% 81.0%
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Project Number PNM-14-01425
Program Commercial Comprehensive
Component Retrofit Rebates

Project Background

The participant is a refrigerated warehouse facility that received incentives from PNM
for implementing energy efficient lighting. On-site, the evaluators verified the participant
had installed:

32W LED
153W LED
153W LED
153W LED

M&V Methodology

f i xt damp 24W HO €5dixtumes;i n g

20

f i x-lanprH® 35 fixtures;p | aci ng
f i x-lanpH© 35 fixtures;@hda c i n g

f i x flamp HOsTH fixturesp | aci ng

4

4
406
406
0]

The evaluators confirmed installation of all fixtures listed in the project application. The
annual hours of operation were extrapolated from monitoring data of lighting runtime in
a representative sample of spaces within the facility collected in 2009. Monitored data
was used as follows:

1 For fixture retrofits, monitored hours of use were applied to baseline and post
conditions in calculating savings

Lighting Retrofit Monitoring Strategy & Results

_ Annual

Space: Logger Type Hours HCEF HCDF PCF

Refrigerated _—

Warehousec TOtJOL'g'r‘“”g 8,760 | 1.250 | 1.250 | 0.84

Loading Dock et

Refrigerated I

Warehouse TOtJOL'gehr“”g 6,875 | 1250 | 1250 | 0.84

Cooled Storage 99

Refrigerated _

Warehouseg TOU Lighting 6,875 1.300 1.300 0.84
Logger

Frozen Storage

Savings Calculations

Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

0¢ ¢ 0@EINYDOL QE "Wo

2"0¢ 6 1

Qo

2"0¢ 6 1

i 206 '0°0
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Parameters for kWh Savings Calculation of Lighting Retrofit Measures

kaa$

Total Baseline fixtures x W/Fixtyge./ 1000 W/KW

kWpost

Total Installed fixtures x W/Fixtugg:/ 1000 W/KW

Hoursase

Annual Hours of Operation of Baseline Fixtures

HoUrS,ost

Annual Hours of Operation of Installed Fixtures

HCEF

Heating/Coolingenergy Interactive Factor

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
Peak kW savings are

defined peak of 3:00 i 6:00 PM during summer weekdays.

calculated as:

0 QEXDYDO UL Qe "W

Qo

206 026 & O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
KWoost Total Installed fixtures W/Fixture,.s;/ 1000 W/KW
PCE Peak Coincident Factor, % Time During the Peak Period in W
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor
Lighting Retrofit kWh Savings Calculations
Quantity Expeced | Realized o
Measure (Fixtures) | Jauage Hours KWh | Kwh | HCEF Re"’F‘{"azti“O”
Base| Post| Base | Post | Base | Post | Savings | Savings
2'4L T5HO to 32W o
LED Nonnt. Ballast 16 16 104 32 | 8,760| 8,760 9,339 12,614 1.250 135.1%
4 8L TSHO to 153W 126 | 126 468 153 | 8,760 8,760 | 321,761 | 434,606 | 1.250 135.1%
LED NonInt. Ballast
4 8L TSHO to 153W 112 | 112 468 153 | 6,875 6,875| 286,010 | 303,188 | 1.250 106.0%
LED NonInt. Ballast
4'8L TSHO to 153W 40 40 468 153 | 6,875| 6,875| 102,146 | 112,613 | 1.300 110.2%
LED Nortint. Ballast
Total | 719,257 | 863,021 120.0%
Lighting Retrofit kW Savings Calculations
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Quantity Expected| Realized o
Measure (Fixtures) | \Vattage PCF KW KW | HCDF ReaF:';taet'O”
Base| Post | Base | Post | Base | Post | Savings | Savings
2'4L T5HO to 32W
0,
LED NortInt. Ballast 16 16 104 32 0.84 | 0.84 1.15 1.21 1.250 104.9%
4' 8L T5HO to 153W
0,
LED Norvnt. Ballast 126 | 126 468 153 | 0.84 | 0.84 39.72 41.67 1.250 104.9%
4' 8L TSHO to 153W
0,
LED NorvInt. Ballast 112 | 112 468 153 | 0.84 | 0.84 35.31 37.04 1.250 104.9%
4' 8L T5HO to 153W
0,
LED Norvnt. Ballas 40 40 468 153 | 0.84 | 0.84 12.61 13.76 1.300 109.1%
Total 88.80 93.68 105.5%

Results

The kWh realization rate for PNM-14-01425 is 120.0% and the kW realization rate is
105.5%. The increase in savings is due to the ex post calculations using higher HCIF for
the refrigerated space spaces, as per the New Mexico TRM, while the ex ante
calculations used an energy and demand factor of one. The ex post calculations verified
(152) 153W LED fixtures in areas with occupancy sensors while the ex ante calculations
claimed only (70) 153W LED fixtures had occupancy sensors. This lowered the savings
since the occupancy sensors were part of a retrofit in 2009.

Verified Gross Savings & Realization Rates

Verified
Measure KWh kW
kWh Savings| kW Savings Realization Realization
Rate Rate
2'4L TSHO 10 S2WILED 45 69y 1.21 135.1% 104.9%
NonInt. Ballast
4'8L TSHO to 153WLET 434,606 41.67 135.1% 104.9%
NonInt. Ballast
4'8L TSHO 1o 153W LET 303,188 37.04 106.0% 104.9%
Nortint. Ballast
4'8L TSHO 0 153W LET 112,613 13.76 110.2% 109.1%
Non-Int. Ballast
Total 863,021 93.68 120.0% 105.5%
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Project Number PNM-14-01440
Program Commercial Comprehensive
Component Retrofit Rebates

Project Background

The patrticipant is a storage facility that received incentives from PNM for implementing
energy efficient lighting and occupancy sensors. On-site, the evaluators verified the
participant had installed:

1T 14) -14ddmpt 28W T8 fi xt damp@W TI2éxuteg ci ng 450

1T 44061 dmp 28W T8 fixt damp@WTIR2é&xqulegci ng 820

1T 2) 4amp 28W T8 fixt damp@WTIR2é&xqulegci ng 40

T (28)-l dmp428W T8 fixtures with odampGd&ncy se
T12 fixtures;

T (124 )lampa8wW4ar8fixtureswi t h occupancy semnanprs, repl
60W T12 fixtures;

T (2) -lanp 28R/ T8 fixtureswi t h occupancy seHdanpB08, repl a
T12 fixtures; and

T (9) (1-B#p28W D8fidureswi t h occupancy seHranprs, r e}
60W T12 fixtures.

M&V Methodology

The evaluators found some fixture counts deviated from those listed in the project
application. Verified fixture counts were used in ex post savings calculations. Savings
from this project were evaluated via onsite verification, facility staff interviews, and
monitoring of lighting runtime in a representative sample of spaces within the facility.
Monitored data was used as follows:

1 For fixture retrofits, monitored hours of use were applied to baseline and post
conditions in calculating savings.

1 For lighting controls, loggers were installed in areas with occupancy sensors and
the extrapolated hours of operation were used for post-retrofit hours of operation
and the baseline hours of operation.

Lighting Retrofit Monitoring Strategy & Results

. : Baseline| Post
Space: Logger Type Quantity Hours Hours HCEF HCDF PCF
Storage TOU Lighting Logge 1 623 188 1.052 1.540 0.04
Storage TOU Lighting Logge 1 1,592 1,051 1.052 1.540 0.55
Storage TOU Lighting Logge 1 1,266 395 1.052 1.540 0.36
B-42

Appendix B: Site Reports



Storage

TOU Lighting Logge

3,545

1,594

1.052

1.540

0.41

Storage

TOU Lighting Logge

882

343

1.052

1.540

0.15

Savings Calculations
Measure 1: T12 to T8 Retrofit, with occupancy sensors

Savings from the T12 i T8 Retrofit were calculated using monitored data of the hours of
operation. During the M&V visit, the evaluator staff verified equipment installation,
baseline and post-retrofit connected load, and placed five photo-sensor loggers at the
site (from 10/1/2014 to 1/4/2014 ) to monitor lighting operation. This data were used to
calculate energy savings. The hours of operation were extrapolated to estimate annual
runtime. The rationale behind this is to capture accurate energy savings from the facility
since operations did not change after the retrofit and occupancy sensors were installed.

Lighting retrofit energy savings are calculated as follows:

0¢¢0WHIDYOLQE MWw 2060601 i Qo 2z0E61 i 270600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtugg./ 1000 W/KW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Hourgase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed Fixtures
HCEF Heating/Cooling Eneyginteractive Factor

Following this, the evaluators calculated peak kW savings. This is based upon an PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. The occupancy sensor
measure reduces lighting runtime and consequently reduces PCF. Peak kW savings are
calculated as:

0 QEXDYDO UL QE "W Qo 2706 0Z® 6 O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtuygs./ 1000 W/kW
KWiost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Peak Coincident Factor, % Time During the Peak Period in W
PCF . .
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor
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Lighting Retrofit kWh Savings Calculations

Quantity Expected| Realized o
Measure (Lamps) Wattage Hours kWh kWh HCEF Re?zhaztztlon
Base| Post| Base | Post | Base| Post | Savings | Savings
4'"4L T12ESto 4'4LT828 14 14 144 99 | 4,368| 4,368 | 4,449 2,896 1.052 65.1%
8'2L T12ESt04'4LT828 4 4 123 99 | 1,592 1,592 780 161 1.052 20.6%
4'2L T12ESt04'2L.T828 2 2 72 52 | 1,592 1,592 471 67 1.052 14.2%
8'2L T12ESto 4'4L.T828 28 28 123 99 623 | 188 7,281 1,709 1.052 23.5%
8'2L T12ESto4'4LT828 124 | 124 | 123 99 |1,914| 786 36,145 | 20,568 | 1.052 56.9%
4'2L T12ES to 2L T8 28W| 2 2 72 52 |1,914| 786 314 204 1.052 65.0%
8'2L T12ESt04'4LT828 9 9 123 99 |1,914| 786 2,340 1,419 1.000 60.6%
Total | 51,780 | 27,024 52.2%
Lighting Retrofit kW Savings Calculations
Quantity Expected| Realized o
Measure (Fixtures) Wattage PCF kW kw HCDF ReaRIZtaet|on
Base| Post | Base | Post | Base| Post | Saving | Savings

4'"ALT12ESto 4'4LT828 14 14 144 99 1.00 | 1.00 1.02 0.97 1.540 95.0%
8'2L T12ESt04'4L.T828 4 4 123 99 | 0.78 | 0.78 0.18 0.12 1.540 67.0%
4'2L T12ESt04'2L.T828 2 2 72 52 | 0.78 | 0.78 0.11 0.05 1.540 46.3%
8'2L T12ESto 4'4LT828 28 28 123 99 | 0.04 | 0.03 1.67 0.10 1.540 6.0%
8'2L T12ESt04'4L.T828 124 | 124 | 123 99 | 0.21 | 0.14 8.29 2.35 1.540 28.3%
4'2L T12ESt04'2L.T828 2 2 72 52 | 0.21 | 0.14 0.07 0.02 1.540 27.8%
8'2L T12ESt04'4LT828 9 9 123 99 | 0.21 | 0.14 0.54 0.11 1.000 20.5%
Total 11.88 3.72 31.3%

Results

The kWh realization rate for PNM-14-01440 is 52.2% and the kW realization rate is
31.3%. The low kWh realization rate can be attributable to ex post calculations using
lower verified baseline hours of operation and lower verified post-retrofit hours of
operation for the fixtures with occupancy sensors. The ex ante calculations did not
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include the occupancy sensors, but the evaluators verified occupancy sensors were
ex a

installed in four

whil e t he evaluators
significantly decreased the savings. The monitored hours of operations were used to
determine a PCF, which was lower than the ex ante calculations used.

ar eas.

ver

The
fie

Verified Gross Savings & Realization Rates

d

t he

nt e

c al

basel

Verified
Measure . . k\.Nh . k.W .
kWh Savings kW Savings| Realization Realization

Rate Rate

4' AL T12ES to 4' 4L T8 28W 2,896 0.97 65.1% 95.0%
8 2L T12ES to 4' 4L T8 28W 161 0.12 20.6% 67.0%
4'2L T12ES to 4' 2L T8 28W 67 0.05 14.2% 46.3%
8' 2L T12ES to 4' 4L T8 28W 1,709 0.10 23.5% 6.0%
8' 2L T12ES to 4' 4L T8 28W 20,568 2.35 56.9% 28.3%
4'2L T12ES to 4' 2L T8 28W 204 0.02 65.0% 27.8%
8' 2L T12ES to 4' 4L T8 28W 1,419 0.11 60.6% 20.5%
Total 27,024 3.72 52.2% 31.3%
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Appendix

Hours of Use Charts

T8 Fixtures with Occupancy Sensor
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T8 Fixtures in Private Office
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Project Number PNM14-01442
Program Commercial Comprehensive
Component Retrofit Rebates

Project Background

The participant is a large manufacturing facility that received incentives from PNM for
implementing energy efficient parking lot lighting. On-site, the evaluators verified the
participant had installed:

(140) 35W LED fixtures, replacing (140) 150W metal halide fixtures;
(11) 35W LED fixtures, replacing (11) 175W metal halide fixtures;

(12) 43W LED fixtures, replacing (12) 175W metal halide fixtures;

(38) 38W LED fixtures, replacing (38) 250W metal halide fixtures;

(31) 76W LED fixtures, replacing (31) 250W metal halide fixtures;

(10) 134W LED fixtures, replacing (10) 250W metal halide fixtures; and
(271) 134W LED fixtures, replacing (262) 400W metal halide fixtures.

M&V Methodology

=4 =2 =4 -8 -4 -9 2

The evaluators found some lighting fixture counts deviated from those listed in the
project application. Verified fixture counts were used in ex post savings calculations.

Savings Calculations
Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

6& ¢ CWIIYOO QE "Wd 2z0E 610 Qo 20£ 61 i 270600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW

kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW

Hours,ase Annual Hours of Operation of Baseline Fixtures

Hoursost Annual Hours of Operation of Installed Fixtures
Heating/Cooling Energy Interactive Factbi000 for outdoor

HCEF lights

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:
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Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
KWoost Total Installed fixtures W/Fixtureg,s/ 1000 W/KW
Peak Coincident Factor, % Time During the Peak Period in W
PCF Lighting is Operatind.00 for parking lot light operating after
dark.
HCDE Heating Cooling Demand Interactive FacthfO00 for outdoor
lights
Lighting Retrofit kWh Savings Calculations
Quantity Expected| Realized o
Measure (Fixtures) Wattage Hours kWh kWh HCEF Rez;l:tztlon
Base| Post| Base | Post | Base | Post | Savings | Savings
150W MH to 35W LE] 140 | 140 163 35 |4,313] 4,313 N/A 77,284 1.000 N/A
- Nort+Int. Ballast
I7SWMHW0 SSWLEL 1) 1 41 | 106 | 35 |4313|4313] NA | 7,638 | 1.000 N/A
- NortInt. Ballast
175W MH to 43W LEI 12 12 196 43 | 4,313 4,313 N/A 7,918 1.000 N/A
- NortInt. Ballast
250W MH to 38W LEI 38 38 275 38 | 4,313| 4,313 N/A 38,840 1.000 N/A
- Nort+Int. Ballast
250W MH to 76W LEI 31 31 275 76 | 4,313 | 4,313 N/A 26,605 1.000 N/A
- Nor+Int. Ballast
250W MH to 134W
LED Nonnt. Ballast 10 10 275 134 | 4,313 4,313 N/A 6,081 1.000 N/A
400W MH to 134W
LED NorvInt. Ballast 271 | 262 429 134 | 4,313 4,313 N/A 349,980 | 1.000 N/A
Total | 503,220 | 514,533 102.2%
Lighting Retrofit KW Savings Calculations
Quantity Expected| Realized o
Measure (Fixtures) | \Vatage PCF KW KW | HCDF Re";‘;';taet'on
Base| Post| Base | Post | Base | Post | Savings | Savings
150W MH to 35W LE] 140 | 140 163 35 0.00 | 0.00 N/A 0.00 1.000 N/A
- Norint. Ballast
175W MH to 35W LE] 11 11 196 35 0.00 | 0.00 N/A 0.00 1.000 N/A
- NortInt. Ballast
L7SWMH 0 43WLEL 15 | 45 | 196 | 43 | 0.00 | 0.00 | N/A 0.00 | 1.000 N/A
- NonInt. Ballast
250W MH to 38W LEI 38 38 275 38 0.00 | 0.00 N/A 0.00 1.000 N/A
- NortInt. Ballast
250W MH to 76W LEI 31 31 275 76 0.00 | 0.00 N/A 0.00 1.000 N/A
- NornInt. Ballast
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250W MH to 134W

LED Nonnt. Ballast 10 10 275 134 | 0.00 | 0.00 N/A 0.00 1.000 N/A

400W MH to 134W

LED Nonnt. Ballast 271 | 262 | 429 134 | 0.00 | 0.00 N/A 0.00 1.000 N/A
Total 0.00 0.00 100.0%

Results

The kWh realization rate for PNM-14-01442 is 102.2% and the kW realization rate is
100%. The evaluators verified the number of fixtures purchased and installed. The
facility purchased more fixtures than number of fixtures claimed on this rebate. The
facility plans to purchase additional fixtures to replace more exterior lights in the future.

Verified Gross Savings & Realization Rates

Verified
Measure K i
kWh Savings| kW Savings Realization Realization

Rate Rate

150W MH to 35W LED 77,284 0.00 N/A N/A
Nortint. Ballast

175W MH to 35W LED 7.638 0.00 N/A N/A
Nortint. Ballast

175W MH to 43W LED 7.918 0.00 N/A N/A
Nortint. Ballast

250W MH to 38W LED 38,840 0.00 N/A N/A
NonInt. Ballast

250W MH to 76W LED 26,605 0.00 N/A N/A
NonInt. Ballast

250W MH to 134W LED 6,081 0.00 N/A N/A
Nortint. Ballast

400W MH to 134W LED| 5,9 g, 0.00 N/A N/A
Nortint. Ballast

Total 514,533 0.00 102.2% 100.0%
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Project Number PNM-14-01458
Program Canmercial Comprehensive
Component Retrofit Rebates

Project Background

The participant is a large single-story retail facility that received incentives from PNM for
implementing energy efficient lighting. On-site, the evaluator verified the participant had

installed:

= =4 -4 -8 _9_9_45_°2_2._2_-2-°_--°2_-2-

59)-l amp2T8
16)-l apl1T8

(

(

(

(

(

(7) -14abmp4 T8
(14)-l adnp2T8
( 2) -lamp T84ixtures,
(9) -l4abmp4 T 8
(
(

1) -l4a6mp4 T8

M&V Methodology

9 6) -ldnmp T&fixtures, replacing (99) 360W metal halide fixtures;

fixtur es-lampT8fxilurasc i ng

fixtur es-lampT8fxiurassc i ng

1 7 ) -lampoT8 fixtures, replacing (17) 360W metal halide fixtures;
6 ) -latnp T8dixtures, replacing (6) 360W metal halide fixtures;

fi xtur e slgmp T8dixtures;c i n g

fixtur es-lampT8fxiurassc i ng

r epl ac tlamg T8(fiXu)es; 4 6

f i xtur e slamp T8dixtures;c i ng

4) -l4a0mp4 T8 f i xt ur e slgmp T8dixures;c i n g

f i xtur e slamp T8dixtures;c i ng

(2) -lap T8ixtures, r e p | a c tlamg T8(fi@u)es; 4nd 4

(2) -14abmpd T8 f i xt ur e slgmp T8dixturea.c i n g

4
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(16)
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4

(14)

(9)
(4)
(1)

(2)
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(@)
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The evaluators found some lighting fixture counts deviated from those listed in the
project application. Verified fixture counts were used in ex post savings calculations.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and PNM peak parameters. The deemed values

used in calculating savings are presented in the table below.

Deemed Savings Parameters

Annual Annual
gﬁlgﬁgﬁyﬁo’ %fl‘o EEER 2008 Space| 1,rsc | Hoursc | HCEF| HCDE| PCF
Non-CFLs CFLs
Large Single Sales Area 4,454 4512 1.117 | 1.348 0.88
Story Retalil Storage (Conditioned) 2,738 2,633 1.117 | 1.348 | 0.88

Appendix B: Site Reports

B-51

N
o

(@)

(@)

(@)}



Kitchen 3,368 3.947 | 1.117 | 1.348 | 088
Office (General) 2,714 2737 | 1.117 | 1.348 | 088
Restroom 2,504 3957 | 1.129 | 1.313 | 081

Small Office i i
' Mec“”;?gfecmca' 2,504 1556 | 1.129 | 1.313 | 0.81

Savings Calculations

Using deemed values from the table above, the evaluators calculated lighting savings

as follows:

0¢¢0WHIDYOLQE Mw 20601 i Qo 2001

{ 2706 00

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Hourgase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed Fixtures
HCEF Heating/Cooling Energy Interactive Factor

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are

calculated as:

0 QADLYDOL Qe "W Qo 206 0@ o

0

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
KWoost Total Installed fixtures W/Fixture,.s:/ 1000 W/KW
Peak Coincident Factor, % Time During the Peak Period in W
PCF S .
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor
Lighting Retrofit kWh Savings Calculations
Quantity Expeced | Realized o
Measure (Fixtures) DIGIENS Ll kWh kwh HCEF ReaRIZt::tlon
Base| Post| Base | Post | Base | Post | Savings | Savings
360W MH to 4' 6L T8
28W VHLO 99 96 418 194 | 4,454 | 4,454 | 77,088 | 113,224 | 1.117 146.9%
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42 T288§7V4I 2LT8) 59 | 59 | 60 | 49 |4454|4454| 2786 | 3220 | 1117 | 115.9%
TN 16 | 16 | 30 | 26 | 4454]4454) 260 318 | 1117 | 122.4%
SOOW N ASETE 17 | 17 | 418 | 104 | 2738| 2738| 12,363 | 11646 | 1117 | 94.2%
360"‘2’8'\\"/\7'\;&:"0& ™ 6 | 6 | 418 | 104 | 2738|2738| 4363 | 4110 | 1117 | 94.2%
FATDOTATS 7 1 7 | 112 | 99 |8760|8760] 205 | 900 | 1129 | 304.6%
FALTBO2TS 14 | 14 | 60 | 52 |87608760) 364 | 1096 | 1117 | 301.4%
FADOTAT 2 1 2 | 112 | 99 |8760| 8760 84 254 | 1117 | 300.9%
44l T288§/OV4| ALT8l 9 | 9 | 112 | 99 |3368]3368| 380 440 | 1117 | 115.8%
FATONTATE 4] 4| 112 | 99 | 4454|4454 169 259 | 1117 | 153.4%
FATOOTATS 1 | 1| 112 | oo |a4sa|adse| 42 65 | 1117 | 154.0%
FADOTAT 2 1 2 | 112 | 90 |2714|2714] 84 79 | 1117 | 93.6%
FADOTAT 2 | 2 | 112 | 99 | 2594|2504 84 76 | 1129 | 90.0%
Total | 98,363 | 135,696 138.0%
Lighting Retrofit kW Savings Calculations
Measure (?::;?S:g) Wattage PCF EXE\EIB\;:ted ReIfl\ll\i/Zed HCDF Rez:;i;tztion
Base| Post| Base | Post | Base | Post | Savings | Savings
360";8'\\"/\7'\;1%& T 99 | 96 | 418 | 194 | 088 | 088 | 2226 | 2700 | 1.348 | 121.3%
HELTRO2LT8 59 | 59 | 60 | 49 | 088|088 | 080 | 077 | 1348 | 957%
411 T288t\7v4| L8 46| 16| 30 | 26 | 0.88| 088 | 007 008 | 1.348 | 106.7%
O i1 a7 | 17 | 418 | 194 | 088 | 088 | 357 | 45 | 1348 | 1266%
360";8'\\"/\7'\;&:"0& ™ 6 | 6 | 418 | 194 | 0.88 | 088 | 1.26 159 | 1.348 | 126.2%
FATDOTATS 7 | 7 | 112 | 99 | 100|200 009 | 012 | 1313 | 140.7%
42 T288§7V4| 2LT8| 14| 14| 60 | 52 | 100| 1.00| 010 | 015 | 1.348 | 142.9%
FATDOTATS 2 | 2 | 112 | 99 | 100|200 002 | 004 | 1348 | 164.1%
FATOOFAT 9 | 9 | 112 | 99 | 088|088 | 011 | 014 | 1348 | 127.7%
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44l T§8§;)V4l aLTe 4 4 112 99 0.88 | 0.88 0.05 0.06 1.348 123.1%
44l TSSS)VA'I aLTs 1 1 112 99 0.88 | 0.88 0.01 0.02 1.348 164.1%
44l T288§;)V4| aLTe 2 2 112 99 0.88 | 0.88 0.02 0.03 1.348 123.1%
44l TSSS)VA'I aLTs 2 2 112 99 0.81 | 0.81 0.02 0.03 1.313 123.1%
Total 28.40 34.55 121.7%

Results

The kWh realization rate for PNM-14-01458 is 138.6% and the kW realization rate is
121.7%. The realization rates increased because the ex post calculations used higher
hours of operation than the ex ante calculations. The evaluator was unable to verify (19)

46-1 amp T8

fixt wenepd8fxtares. ( 4) 406

1

Verified Gross Savings & Realization Rates

Verified
Measure . . k\.Nh . k.W .
kWh Savings| kW Savings Realization Realization
Rate Rate

360\’;8'\\",\7\;&306" T8 1 113204 27.00 146.9% 121.3%
4'2LT8to4' 2L T8 28W\ 3,229 0.77 115.9% 95.7%
4'1L T8 to 4' 1L T8 28W 0.08 122.4% 106.7%
360\/;8'\\/'/\',_'\}&30& 8 11,646 4,52 94.2% 126.6%
360\’;8'\\"/\7\;0'_'30& 8 4,110 1.59 94.2% 126.2%
4"4L T8to 4'4L T8 28W 0.12 304.6% 140.7%
4'2L. T8 to 4' 2L T8 28W 1,096 0.15 301.4% 142.9%
4'4ALT8to4' 4L T8 28W 0.04 300.9% 164.1%
4"4L T8to 4'4L T8 28W 0.14 115.8% 127.7%
4'4ALT8to4' 4L T8 28W 0.06 153.4% 123.1%
4"4L T8to 4'4L T8 28W 0.02 154.0% 164.1%
4'4ALT8to4' 4L T8 28W 0.03 93.6% 123.1%
4'4ALT8to4' 4L T8 28W 0.03 90.0% 123.1%
Total 135,696 34.55 138.0% 121.7%
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Project Number PNM-14-01479
Program Commercial Comprehensive
Component Retrofit Rebates

Project Background

The participant is a retail store facility that received incentives from PNM for
implementing energy efficient lighting. On-site, the evaluators verified the participant
had installed:

1 (36) 13W Par 30 LED lamps, replacing 75W Incandescent lamps.

M&V Methodology

The evaluators confirmed installation of all fixtures listed in the project application.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and PNM peak parameters. The deemed values
used in calculating savings are presented in the table below.

Deemed Savings Parameters

Annual Annual
EQ@EE?Z? $A5EERZOO8Spa‘:e Hoursc | Hoursc | HCEF| HCDF| PCF
g ype | 1yp NonCFLs| CFLs

Small Retail Sales Area 3,378 4,013 1.117 | 1.335 | 0.88

Savings Calculations

Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

b & ¢ C@TYOL Qe Wi 20E 61 i Qi 2061 i 270600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures
KWhase Total Baseline fixtures x W/Fixtyge,/ 1000 W/KW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
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Hoursase

Annual Hour®f Operation of Baseline Fixtures

HoUrgost

Annual Hours of Operation of Installed Fixtures

HCEF

Heating/Cooling Energy Interactive Factor

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays.

calculated as:

0 QADLYDHL Qe "W

Qo

2'06 0%G 6 "0

Peak kW savings are

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
KWoost Total Installed fixtures W/Fixture,s./ 1000 W/KW
PCE Peak Coincident Factor, % Time During the Peak Period in W
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor
Lighting Retrofit kWh Savings Calculations
Quantity Expeced | Realized s
Measure (Fixtures) Wattage Hours kWh kwWh HCEF Re?zlztztlon
Base| Post| Base | Post | Base | Post | Savings | Savings
7SWinc. 0 ISWLED) 56 | 55 | 53 | 13 | 4013|4,013| 9747 | 6455 | 1117 | 66.2%
Int. Ballast
Total 9,747 6,455 66.2%
Lighting Retrofit KW Savings Calculations
Quantity Expected| Realized o
Meastre (Fixtures) | vatage PCF KW KW | HCDF Reﬂ'aztae“on
Base| Post| Base | Post | Base | Post | Savings | Savings
7SWinc. 0 ISWLED) 56 | 55 | 53 | 13 | 088 | 088 | 1.84 169 | 1.335 | 91.8%
Int. Ballast
Total 1.84 1.69 91.8%
Results

The kWh realization rate for PNM-14-01479 is 66.2% and the kW realization rate is
91.8%. The realized kW savings are higher due to the HCDF being higher in the ex post
calculations. Further, the evaluators revised the baseline wattage form 75W to 53W in
accordance with EISA guidelines.
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Verified Gross Savings & Realization Rates

Verified
Measure kwWh kw
kWh Savings| kW Savings Realization Realization
Rate Rate
75SWinc. to ISWLED 6,455 1.69 66.2% 91.8%
Int. Ballast
Total 6,455 1.69 66.2% 91.8%
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Project Number PNM-14-01486
Program Commercial Comprehensive
Component Retrofit Rebate

Project Background

The participant is a large office facility that received incentives from PNM for
implementing energy efficient lighting. On-site, the evaluators verified the participant
had installed:

1 (24) 24W LED lamps, replacing 70W metal halide lamps.
M&V Methodology

The evaluators confirmed installation of all fixtures listed in the project application.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and PNM peak parameters. The deemed values
used in calculating savings are presented in the table below.

Deemed Savings Parameters

) Annual Annual
SS@EEFTQ 2%0‘ $A EEER 2008 Space| 1,rsc | Hoursc | HCEF| HCDE| PCF
g type | 1yp NonCFLs  CFLs

Large office Lobby 2,692 3,860 1.216 | 1.303 | 0.81

Savings Calculations
Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

0¢¢0WHIDYOLQE MWw 2060601 i Qo 2z0E061 i 270600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtuygs./ 1000 W/kW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Hourgase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed Fixtures
HCEF Heating/Cooling Energy Interactive Factor
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Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays.

calculated as:

0 QADLYDHL Qe "W

Qo

Peak kW savings are

206 02® 6 "O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
KWoost Total Installed fixtures W/Fixture,s/ 1000 W/KW
PCE Peak Coincident Factor, % Time During the Peak Period in W
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor
Lighting Retrofit kWh Savings Calculations
Quantity Expeced | Realized o
Measure (Fixtures) Wattage Hours kWh kwh HCEF Re?zh;taetlon
Base| Post| Base | Post | Base | Post | Savings | Savings
7OW MH to 24W LED 24 24 91 24 | 3,860 3,860 7,593 7,548 1.216 99.4%
Nonint. Ballast
Total 7,593 7,548 99.4%
Lighting Retrofit KW Savings Calculations
Quantity Expected| Realized s
Measure (Fixtures) | \vVauage PCF KW KW | HCDF Re";‘{";tae“o”
Base| Post| Base | Post | Base | Post | Savings | Savings
7OWMH to 24W LED 24 24 91 24 0.81 | 0.81 1.40 1.70 1.303 121.4%
NorInt. Ballast
Total 1.40 1.70 121.4%

Results

The kWh realization rate for PNM-14-01486 is 99.4% and the kW realization rate is
121.4%. The kW savings are higher due to the HCDF being higher in the ex post

calculations.
Verified Gross Savings & Realization Rates
Verified
Measure L85 L
kWh Savings| kW Savimgs Realization Realization

Rate Rate

7OW MH to 24W LED 7,548 1.70 69.3% 121.4%
Nortint. Ballast

Total 7,548 1.70 69.3% 121.4%
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Project Number PNM14-01487
Program Commercial Comprehensive
Component Retrofit Rebates

Project Background

The participant is a grocery store that received incentives from PNM for implementing
numerous energy efficiency measures in their multiple grocery stores. On-site, the
evaluators verified the participants had installed:

= =4 =4 -8 -8 -9 _95_°5_°

= =4

(1,836) Linear feet of night covers;

(90) 9W ECMs replacing shaded-pole motors in reach-ins;

(231) 12W ECMs replacing shaded-pole motors in reach-ins;

(4) 16W ECMs replacing shaded-pole motors in reach-ins;

(130) reach-in freezer doors with anti-sweat heater controls;

(15) reach-in refrigerator doors with anti-sweat heater controls;

(16) 1/47 HP ECMs replacing shaded-pole motors in walk-ins refrigerators;
(50) 1/20 HP ECMs replacing shaded-pole motors in walk-in refrigerators;
(60) 1/20 HP ECMs replacing 1/15 HP shaded-pole motors in walk-in
refrigerators;

(34) 1/20 HP ECMs replacing shaded-pole motors in freezers; and

(10) 1/20 HP ECMs replacing 1/15 HP shaded-pole motors in freezers.

M&V Methodology

The evaluators confirmed installation of night covers on freezers and coolers. Through
on-site verification and interview, the evaluators collected the total width, temperature
set point, and hours of use of night covers.

Using these data, the evaluators calculated night cover savings as follows:

111 BAIBAOET CTOE 3&

Where,

W = Total width of night covers
h = Total night cover hours
SF = Savings factor based on case temperature
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The saving factors are based on a test conducted by Southern California Edison (SCE)

at Refrigeration Technology and Testswerent er
from a high temperature refrigeration case and the evaluators extrapolated the savings

to three differentca s e t emper at ur esaverage@OfP. t he st udyods

Savings Factor Based on Case Temperature

Case Temperature SF (kWIft)
Low (Less than OF) 0.030
Medium (OF to 32F) 0.020
High (Greater than 32F) 0.012

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are simply
zero because grocery does not use night covers during PNM-defined peak hours

The table below shows the energy savings calculations for the ECM portion of the
project.
Night Cover Savings Calculations

Type | Quantity V\ﬁ%th Le(fr;thh Type SF | Hours | kWh/ft2 kWh
Vertical 60 4 240 High (2 above) | 0.012 | 2,920 35.402 8,496.52
Vertical 174 6 1,044 High (32 above) | 0.012 | 2,920 35.402 36,959.86

Chest 92 6 552 Low (O below) 0.030 2,920 88.505 48,854.99

Total Linear Lengthh 1,836 Total Savingy 94,311.37

The total savings from the night cover can be found in the table below:

Verified Night Cover Savings/Realization Rates

Verified
Measure . kw k\.Nh. k.W .
kWh Savings Savings Realization| Realization
9 Rate Rate
Night Covers 94,311 0 44% 100%
Total 94,311 0 44% 100%

The evaluators used engineering calculation to calculate the savings from electronically
commutated motor (ECM) measures as follows,
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Parameters for kWh Savings Calculation of ECM Measures

KWoutput Total Motor Output

Eff)ase Baseline Efficiency (Shaded pole motor, 30%)
Effost ECM Efficiency

CEF Cooling Energy Interactive Factor:Eff,.s) x 1/COP

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

0 QXD YH v Qe Qe pTO'QQ  pro’QQ 00

Parameters for Peak Demand (kW) Savings Calculation of ECM Measures

KWoutput Total Motor Output

Effase Baseline Efficiency (Shaded pole motor, 30%)
Effoost ECM Efficiency

CEF Cooling Energy Interactive Factor:Kfl,.) x 1/COP

The table below shows the energy savings calculations for the ECM portion of the

project.
ECM Savings Calculations

Measures CL:)TJ; t KWhase | KWoost | Effbase | Effpost Type Relfvl\'/Zd Regl:V?:gI;Wh

9W Reachn 90 0.009 | 0.009 30% 66% | Refrigerator 3.44 30,115
12W Reachin | 231 0.012 | 0.012 30% 66% | Refrigerator 7.06 61,835

16W Reachn 4 0.016 | 0.016 30% 66% | Refrigerator 0.16 1,428

1/47 HPWalkin | 16 0.016 | 0.016 | 30% | 68% | Refrigerator 1.02 8,961
1/20 HPwWalkin | 50 0.037 | 0.037 | 30% | 65% | Refrigerator| 7.34 64,257
1/1533 \(/)V;I/Ii(n) 60 0.050 | 0.037 | 30% | 67% | Refrigerator| 5.47 47,910
1/20 HPWalkin | 34 0.037 | 0.037 | 30% | 65% Freezer 5.94 52,017

1 IZOIi/F}\?VzIIZ I:]O 10 0.050 | 0.037 30% | 67% Freezer 1.06 9,299
Total | 31.49 275,822

To summarize the savings,
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Verified ECM Savings/Realization Rates

Verified
kWh kW
M r . o o
easure kV‘.’h kW Savings| Realization Realization
Savings
Rate Rate
ECM reachn 93,378 10.66 80% 96%
ECM for walk-In 182,444 20.83 93% 93%
ECM Total 275,822 31.49 88% 94%

The evaluators confirmed the installation of anti-sweat heater controls on 130 reach-in
freezers doors and 15 reach-in refrigerators doors. Savings were then calculated using
the calculator developed by the evaluators, which is based on monitoring data and dew
point temperature of Albuquerque TMY3 weather data. In order to determine the
savings due to the ASH controller measure, the evaluators relied on power monitoring
data from a multitude of participating facilities. ASH controller operation was monitored
on both the frame heater and door heater circuits, and was used to obtain an average
typical operating profile. This data was correlated to the dew point temperature for the
period that monitoring was performed. In order to determine the typical annual operation
of the ASH controllers, the dew point correlation was used to extrapolate an operating
profile based on TMY weather data for the location of the store. The annual savings
were calculated by subtracting the as-built energy consumption from the baseline, which
assumed a constant operating profile. In order to calculate the interactive effect savings,
the kW reduction for each hour was divided by the COP of the refrigeration system.
The ASH controller energy savings were normalized to a per door savings in order to
determine overall savings for each location.

The realization rate for ASH controls savings is 184%. T he e v a lcalcalations s 6
show the annual energy savings are 239,486 kWh and the demand energy savings are
16.93 kW.

Verified Gross Savings & Realization Rates

Verified
kwh kW
Measure kWh Savings| kW Savings Realization Realization
Rate Rate
ASH Controly 129,786 9.18 123% 463%
Total 129786 9.18 123% 463%
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Results

Verified Gross Savings/Realization Rates

Verified
kWh kW

Measure . . .
SZ\\I/\i/rrll s kW Savings| Realization| Realization

9 Rate Rate
Night Covers 94,311 0.00 44% N/A
ECM for Reaclns 93,378 10.66 80% 111%
Anti-Sweat Heater 239,486 16.93 184% 688%

Control

ECM for Walkins 182,444 20.83 93% 106%
Total 609,619 48.42 92% 153%

The project-level kWh realization rate is 92%. There were two measures with notable
resultsd night covers and ASH controls. Night covers have a lower kWh realization rate
because the ex ante savings estimation double counts the savings. The evaluators went
through ex ante savings calculation and found the demand savings match. However,
the annual ex post kWh savings are lower than the ex ante savings because of different
equivalent full load hours used in ex ante analysis. The difference in demand occurs
because of a difference in duty cycle, and there is no need to apply this to equivalent full
load hours. The evaluators suggest that the C&Il workpapers on night cover should be
updated.

The evaluators calculated higher kWh and kW savings from the ASH controls as the
evaluators found the ASH controls are installed on reach-in freezers. Freezers have
lower COPs therefore the interactive effect on them is greater.

This report combines projects completed at five different grocery store facilities within
the same retail chain. The following table shows savings per facility:

Verified Gross Savings/Realization Rates

Store # Store Address Savings kw
702 Lomas 140,390 11.50
703 Montgomery 131,183 10.86
704 SanMateo 120,624 9.59
705 Zafarano 98,426 7.06
706 Paseo 118,996 9.41

Total | 609,619 48.42
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Project Number PNM14-01490
Program Commercial Comprehensive
Component Retrofit Rebates

Project Background

The patrticipant is a grocery facility that received incentives from PNM for implementing
numerous energy efficiency measures. On-site, the evaluators verified the participants
had installed:

(292) ®Boulbsr epl aci roglbs4a 6 T12
(11) LED exit signs, replacing incandescent exit signs;
(11) Occupancy sensors controlling T8 fixtures and LED freezer lights;
(1) High efficiency 3 Ton Packaged AC;

(1) High efficiency 0.75 Ton Split AC;

(130) Electronically Commutated Motors;

(37) Doors are retrofitted with LED lights;

(37) Doors are retrofitted with anti-sweat heater controls;
(2) High Efficiency Combination Ovens;

(1) VSD on 40 HP air handler fan unit;

(1) VSD on 6 HP condenser fan unit; and

(1) High Efficiency Ice Maker.

= =4 -4 -8 -8 _9_9_42_°5_2._2_-2-

During the site visit, the eval uat or8buldsound t
while 46 T8 bulbs were installed in office ar
reach-in units are freezer units.

M&V Methodology

The evaluators confirmed installation of all fixtures listed in the project application. The
savings from this project were evaluated via onsite verification and interview with the
facility manager. The heating and cooling interaction factors for energy and demand
were determined through energy simulation for like buildings in the same climate zone.
The table below shows the energy savings calculations for the lighting measure.

0¢¢0@IDYOLQE MWw 206061 i Qo 2z0E61 i 2600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Hourgase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed Fixtures
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| CEF | Heating/Cooling Energy Interactive Factor \

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

0 QeXXDYO L Q¢ "@Ww Qo 260 60

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

kKWhase Total Baseline fixtures x W/Fixtygg./ 1000 W/kW
KWoost Total Installed fixtures x VEIXtureys/ 1000 W/KW
Peak Coincident Factor, % Time During the Peak Period in W
PCF T )
Lighting is Operating
CDF Heating Cooling Demand Interactive Factor

The table below shows the energy savings calculations for the lighting retrofit portion of
the project.

Lighting Retrofit kWh Savings Calculations

Location Measure ((IQZ&?S:?S/) Wattage Hours RE\?\Iliﬁed CEF
Base| Post | Base| Post | Base | Post Savings

Office Area | % 3L2T51V%/|\S/;°Lg LT 14| 14 | 120| 95 |6570| 6570 | 2488 | 1.082
Office Aea | ¥ 3L2T51V%/|\S/|:°Lg L1 6 6 | 120| 95 |8760| 8,760 | 1,422 | 1.082
Office area | #2104 45 | 15 | 120 | 95 |6570| 6570 | 2666 | 1.082
Office Area 4 3L2-|,—5]§i/|\8/:|0|_g 3L 8 8 120 95 8,760 | 8,760 1,896 1.082
Office Area 4 3L2-|,15€:/S\;af(|)3L i 9 9 120 95 6,570 | 6,570 1,599 1.082
Office Area | ¥ 3L2T51V%/|\S/|:°Lg LT, 2 | 120| 95 |8760| 8,760 474 1.082
Office Area | ¥ 3L2T51V%/|\S/|:°Lg L1 6 6 | 120| 95 |6570| 6570 | 1,066 | 1.082
Office Area | ¥ 3L2T51V%/|\S/|:°Lg 38T 5 2 | 120| 95 |8,760| 8,760 474 1.082
Office Area 4 3L2-|;_>]§§/|\S/|E|0Lé| 3L 6 6 120 95 6,570 | 6,570 1,066 1.082
Office area | * - TESIOISLT 41 | 11 | 120 | 95 |6570| 6570 | 1955 | 1.082
Office Area | % 3L2T51\f/|\8/|:°|_g Sl 1 | 120| 95 | 6,570| 6,570 178 1.082
Office Area | ¥ 3L2T51Vf/|\s/|:°|_g 3LT 23 | 23 | 120| 95 |6570| 6570 | 4088 | 1.082
Office Area | 4'3LT12ISto4'3LT 4 4 [120| 95 |6570| 6570 711 1.082
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25W VHLO
Office Area | + 3L2T51\,%,|§Q’,,t40,_g LT 2 | 120| 95 |6570| 6570 | 355 | 1.082
F,f:g?gr EééLNTolrfle é‘;lfjs\’tv 22 | 22 | 69 | 22 |8760| 8760 | 12,681 | 1.400
F,f:g?gr EééLNTolrfle é‘;lfjsvtv 26 | 26 | 69 | 22 |8760| 8,760 | 14,987 | 1.400
Retail Floor | 2- 22\\;Vv 'L”ECbEE);i(t ©2 41| 11 | 40| 9 |8760| 8760 | 3232 | 1.082
Total | 51,338
Lighting Retrofit KW Savings Calculations
Location Measure (E;?Sftgg) Wattage PCF Ri?/bzed CDF
Base| Post | Base| Post | Base | Post Savings
Office Area | & 3L;51\/%/'3Htig L0 14| 14 | 120 95 | 070 | 070 033 | 1.339
Office Area | % 3"551\5'3;0'_3 L1 6 6 | 120 | 95 | 1.00 | 1.00 020 | 1.339
Office Area | % 3"551\5'3':0'_3 8% 15| 15 | 120 95 | 070 | 0.70 035 | 1.339
Office Area | & 3"551\/%/'3;13 L7 g 8 | 120| 95 | 100 | 1.00 027 | 1.339
Office Area | & 3L2T51\,%,|\S,,:0Lg LT 4 9 | 120| 95 | 070 | 070 021 | 1.339
Office Area | & 3L;51\/%/'\S/;°Lg L1, 2 | 120| 95 | 1.00 | 1.00 007 | 1.339
Office Area | % 3L2T51Vfl'§°’/;°£ L1 6 6 | 120| 95 | 0.70 | 0.70 014 | 1.339
Office Area | % 3L2-|:51V?/|\S/IE|OL?)| 8% 2 | 2 |120] 95 | 100| 100 | 007 | 1.339
Office Area | & 3L2T51\,€,|§Q’,,t40£ LT 6 6 | 120| 95 | 070 | 070 014 | 1.339
Office Area | & 3L2TSlVf/'\S/|:°Lg L% 12| 11 | 120 95 | 070 | 070 026 | 1.339
Office Area | & 3L;51V§B\§°Hfo3L T 1 | 120| 95 | 070 | 0.70 002 | 1.339
Office Area | % 3L2T51Vfl'§°’/;°£ 8LY 23 | 23 | 120 95 | 070 | 0.70 054 | 1.339
Office Area | % 3L2T51Vfl'f’/;°£ L% 4 | 4 |120] 95 | 070 | 070 | 009 | 1.339
Office Area | % 3L2T51\§'\S/:fg' 8% 2 | 2 |120] 95 | 070 | 070 | o005 | 1.339
FE?Z‘SZZ} EEtl)LNTolrflt'f é‘;ﬁi’t\' 22 | 22 | 69 | 22 | 070 | 070 1.09 | 1.500
FE?Z‘SZZ} EEtl)LNTolrflt'f é‘;ﬁi’t\' 26 | 26 | 69 | 22 | 070 | 0.70 128 | 1.500
Retail Floor | 2- 22:/’\/" 'L”ECbEEX)i(titmLz 11 | 11 | 40 | 9 | 100| 100 | o046 | 1.339
Total 5.57
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The facility also installed occupancy sensors on T8 lighting fixtures and new LED lights
installed inside reach-in freezers.

¢ ¢ 0@INYOL Qe WE 61 i O£ 61 i 2Qe 206 00

Parameters for kWh Savings of Occupancy Sensor Retrofits

KWoost Total Installed Fixtures x W/Fixtygge/ 1000 W/KW
Hoursase Annual Hours of Opetian of Baseline Fixtures
Annual Hours of Operation of Installed Fixtures Including Effects of
Hourgos:
Occupancy Sensors
HCEF Heating/Cooling Energy Interactive Factor

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

0 QEXDYHOUL Qe Q60O 060 z2Qnu 20600

Parameters for Peak Demand (kW) Savings Calculation of Occupancy Sensor Retrofits

KWoost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW / Sq. Ft.

PCE Peak Coincident Factor, % Time During the Peak Period in Whic
ase Lighting is Operating w/o Occupancy Sensors

PCE Peak Coincident Factor, % Time During the Peak Period in Whig
ost Lighting is Operating w/ Occupancy Sensors

HCDF Heating Cooling Demand Intetae Factor

The table below shows the energy savings calculations for the occupancy control
portion of the project.

Occupancy Sensor kWh Savings Calculations

i Hours i
Location Measure anntlty Wattage Reahzgd S CEF
(Fixtures) Base | Post Savings

4'3L T12IS to 4'

Office Area 3L T8 25W VHLG 9 95 6,570 | 4,599 1,823 1.082
) 4'3L T12IS to 4'

Office Area 3L T8 25W VHLG 6 95 6,570 | 4,599 1,216 1.082
) 4'3L T12IS to 4'

Office Area 3L T8 25W VHLG 4 95 6,570 | 4,599 810 1.082
Reachin 4'3L T12IS to 4'

Freezers | 3L T8 25W VHLG 26 22 8,760 | 4,599 3,332 1.400

Total 7,182
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Occupancy Sensor kW Savings Calculations

i PCF i
Location Measure anntlty Wattage Reahzgd S HCDF
(Fixtures) Base | Post Savings
i 4'3L T12IS to 4'
Office Area 3L T8 25W VHLG 9 95 0.7 0.46 0.27 1.339
) 4'3L T12ISto 4'
Office Area 3L T8 25W VHLG 6 95 0.7 0.46 0.18 1.339
) 4'3L T12ISto 4'
Office Area 3L T8 25W VHLG 4 95 0.7 0.46 0.12 1.339
Reachin 4'3L T12ISto 4'
Freezers | 3L T8 25W VHLG 26 22 1.0 0.46 0.46 1.500
Total: 1.04

To summarize all lighting measures,

Verified Lighting Savings/Realization Rates

Verified
kWh kw
Measure Sz\\//\i/rr\]gs kW Savings| Realization Realization

Rate Rate
nQ ¢y [ AIKI 20,438 2.74 94% 67%
LED Reacin Case Lights 27,668 2.37 161% 101%
LED ExiSigns 3,232 0.46 99% 153%
Occupancy Sensors 7,182 1.04 274% 208%
Lighting Total 58,520 6.61 130% 91%

The evaluators used engineering calculation to calculate the savings from electronically
commutated motor (ECM) measures as follows,

b & & AV D QE O p7fO'QQ  prO'QQ  u ¢ T8 00

Parameters for kWh Savings Calculation of ECM Measures

KWoutput Total Motor Output

Effase Baseline Efficiency (Shaded pole motor, 30%)
Effyost ECM Efficiency QPo)

CEF Cooling Energy Interactive Factor: 1+1/COP

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are

calculated as:

0 QIDYHUME Qo pfOQ'Q pIfOQQ 00
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Parameters for Peak Demand (kW) Savings Calculation of ECM Measures

KWoutput Total Motor Output

Eff)ase Baseline Efficiency (Shaded pole motor, 30%)
Effoost ECM Efficiency (70%)

CEF Cooling Energy Interactive Factor: 1+1/COP

The table below shows the energy savings calculations for the ECM portion of the

project.
ECM Savings Calculations
Unit . Realized kWh
Measures Counts kwW Effoase | Effpost CEF Realized kW Savings
ECM for Medim Temp. 21 0.025 0.3 0.7 167 1.74 15,484
ECM foiLow Temp. 6 0.022 0.3 0.7 2.00 0.50 4,393
ECM for Medium Temp. 8 0.022 0.3 0.7 167 0.56 4,881
ECM for Low Temp. 29 0.012 0.3 0.7 2.00 1.33 11,618
ECM for Low Temp. 8 0.012 0.3 0.7 2.00 0.37 3,205
ECMfor Medium Temp. 30 0.012 0.3 0.7 167 1.14 10,015
ECM for Medium Temp. 31 0.012 0.3 0.7 167 1.18 10,349
Total 6.82 59,946
To summarize the savings,
Verified ECM Savings/Realization Rates
Verified
kWh kW
M r . o .
easure kV‘.’h kW Savings| Realization Realization
Savings
Rate Rate
ECM reackin 59,946 6.82 128% 17
ECM Total 59,946 6.82 128% 177%

The evaluators confirmed installation of the 32 doors on reach-in freezers with anti-
sweat heater controls. Savings were then calculated using the calculator developed by
the evaluators. In order to determine the savings due to the ASH controller measure,
the evaluators relied on power monitoring data from a multitude of participating facilities.
ASH controller operation was monitored on both the frame heater and door heater
circuits, which was used to obtain an average typical operating profile. This data was
correlated to the dew point temperature for the period which monitoring was performed.
In order to determine the typical annual operation of the ASH controllers, the dew point
correlation was used to extrapolate an operating profile based on TMY weather data for
the location of the store. The annual savings were calculated by subtracting the as-built
energy consumption form the baseline, which assumed a constant operating profile. In
order to calculate the interactive effect savings, the kW reduction for each hour was
divided by the COP of the refrigeration system. The ASH controller energy savings
were normalized to a per door savings in order to determine overall savings for each
location.
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The kWh realization rate for the ASH controls savings is 1 1 9 %. The
calculations show the annual energy savings are 42,606 kWh and the demand energy
savings are 3.80.

Verified Gross Savings & Realization Rates

Verified
Measure KWh ki
kWh Savings| kW Savings Realization Realization
Rate Rate
ASH Controls 42,606 3.80 11%% 5670
Total 42,606 3.80 119% 567%

The facility installed variable speed drive on a rooftop air handler unit and condenser
fan unit. The evaluators used a prescriptive method for this part of the measured VSD
installed on a HVAC system for office space. The prescriptive method estimates savings
of 851.4 kW/HP and this was derived using the equivalent full load hours of light
commercial facilities, according to ASHRAE fundamental.

Verified Gross Savings & Realization Rates

Verified
Measure kWh kW
kWh Savings| kW Savings Realization Realization
Rate Rate
VSD on Air Handle 34,056 1.56 100% 101%
VSD on Condense 5,108 0.23 100% 1020
Total 39,164 1.79 106 101%

The facility installed high efficiency air conditioning units. The evaluators verified the
installation of one packaged AC unit and one split AC unit on site. The prescriptive
method was used to calculate this portion of the savings.

Verified Gross Savings & Realization Rates

Verified
kWh kwW
Measure kWh Savings| kW Savings Realization Realization
Rate Rate
3 Ton Packaged Rooftg 651 0.18 9% 643%
0.75 Ton Split A( 239 0.06 9% 43%%
Total 39,164 1.79 100% 101%

The facility purchased two combination ovens and high efficiency ice maker. The
evaluators used the EnergyStar appliance calculator to calculate the savings from these
measures.

Verified Gross Savings & Realization Rates
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Verified

Measure i Y
kWh Savings| kW Savings Realizaton Realization
Rate Rate
Combination Oven 16,942 1.93 46% 27%
Ice Machine 9,389 1.07 974% 1,340%
Total 39,164 1.79 10020 101%
Results
Verified Gross Savings/Realization Rates
Verified
kWh kW
Measure Sl;\\//\i/:gs kW Savings| Realization | Realizaton
Rate Rate
nQ ¢y [ A3TK 20,438 2.74 94% 67%
LED Exit Sign 3,232 0.46 99% 153%
LED Reacin Case|  ,; qqq 2.37 161% 101%
Lights
Occupancy Sensor| 7,182 1.04 274% 208%
ECM for Reacins 59,946 6.82 128% 177%
Anti Sweat Heater| — , ¢¢ 3.80 119% 567%
Control
VSD on Air Handle 34,056 1.56 100% 101%
VSD on Condense 5,108 0.23 100% 102%
Packaged Rooftop A 239 0.06 99% 643%
Split AC 651 0.18 99% 439%
Combination Oven 16,942 1.93 46% 27%
Ice Machine 9,389 1.07 974% 1,340
Total 227,457 22.27 111% 1070

The project-level kWh realization rate is 111%. This project has a higher realization rate
mainly because of the LED freezer lights, ECMs and ASH controls. The facility installed
LED fixtures with occupancy control on reach-in freezers. T12 bulbs cannot restart at
cold temperatures, so the lamps used to run 24 hours. With the installed LED lights,
occupancy sensors can run the lighting based on occupancy. The ECMs and ASH
controls measures had high realization rates due to greater savings achieved compared
to ex ante estimates.
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Project Number PNM-14-01503
Program Commercial Comprehensive
Component Retrofit Rebates

Project Background

The participant is a small office facility that received incentives from PNM for
implementing energy efficient lighting. On-site, the evaluator verified the participant had
installed:

1 (96) 8W LED lamps, replacing 50W halogen lamps.
M&V Methodology

The evaluators found some lighting fixture counts deviated from those listed in the
project application. Verified fixture counts were used in ex post savings calculations.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and PNM peak parameters. The deemed values
used in calculating savings are presented in the table below.

Deemed Savings Parameters

Annual Annual

RO
galg’iEE?Z?’ $AEEE”OSSpace Hoursc | Hoursc | HCEF| HCDF| PCF
g fype | 1yp NonCFLs| CFLs

Small Office Office (Open) 2,594 3,066 1.216 | 1.313 | 0.81

Savings Calculations
Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

6 £6 YAGIYH L Q¢ "Wd z'0E 61 i Qo 20& 61 i 2706 00

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
kWpost Taal Installed fixtures x W/Fixtugg,./ 1000 W/KW
Hoursase Annual Hours of Operation of Baseline Fixtures
Hourgos: Annual Hours of Operation of Installed Fixtures
HCEF Heating/Cooling Energy Interactive Factor
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Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

0 QeXXDYO L Q¢ "@Ww Qo 2706 '0Zd 6 O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

kKWhase Total Baseline fixtures x W/Fixtygg./ 1000 W/kW
KWoost Total Installed fixtures W/Fixture,.s;/ 1000 W/KW
Peak Coincident Factor, % Time During the Peak Period in W
PCF T .
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor
Lighting Retrofit kWh Savings Calculations
Quantity Expeced | Realized o
Measure (Fixtures) | \Vatage Hours KWh KWh | HCEF Re";‘{";;“o”
Base| Post| Base | Post | Base | Post | Savings | Savings
50W 1L Halogen to 0
8W LED Int. Ballast 96 96 50 8 3,066 | 3,066 | 21,147 15,032 1.216 71.1%
Total | 21,147 15,032 71.1%
Lighting Retrofit KW Savings Calculations
Quantity Expected| Realized s
Measure (Fixtures) | ‘Jauage PCF kW kW | HCDF Re";‘{"aztae“o”
Base| Post| Base | Post | Base | Post | Savings | Savings
50W 1L Halogen to 0
8W LED Int. Ballast 96 96 50 8 0.81 | 0.81 6.10 4.29 1.313 70.3%
Total 6.10 4.29 70.3%

Results

The kWh realization rate for PNM-14-01503 is 71.1% and the kW realization rate is
70.3%. The evaluators could not verify seven 8W LED lamps. The rebate claimed 103
lamps were installed, but the evaluators found some 8W LED lamps onsite for spares.

Verified Gross Savings & Realization Rates

Verified
Measure L85 L
kWh Savings| kW Savings Realization Realization
Rate Rate
50W 1L Halogen to 8W
LED Int. B?elllast 15,032 4.29 71.1% 70.3%
Total 15,032 4.29 71.1% 70.3%
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Project Number PNM-14-01508
Progam Commercial Comprehensive
Component Retrofit Rebates

Project Background

The participant is a hotel that received incentives from PNM for implementing energy
efficient lighting. On-site, the evaluators verified the participant had installed:

1 (732) 11W LED lamps, replacing (732) 100W Compact Fluorescent lamps;
1 (439) 11W LED lamps, replacing (439) 100W incandescent lamps;

1 (439) 11W LED lamps, replacing (439) 40W incandescent lamps;

1 (24) 7TW LED lamps, replacing (24) 26W Compact Fluorescent lamps; and
1 (26) 8W LED lamps, replacing (26) 26W Compact Fluorescent lamps.

M&V Methodology

The evaluators confirmed installation of all fixtures listed in the project application.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and PNM peak parameters. The deemed values
used in calculating savings are presented in the table below.

Deemed Savings Parameters

Annual Annual
galg’iEE?Z?’ $AEEERZOO8Spa‘:e Hoursc | Hoursc | HCEF| HCDF| PCF
g fype | 1yp NonCFLs| CFLs

Hotel Guest Room 799 799 1.222 | 1.566 | 0.11

Savings Calculations

Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

b & ¢ C@TYOL Qe Wi 20E 61 i Qi 2061 i 270600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures
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KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Hoursase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Install€&ixtures
HCEF Heating/Cooling Energy Interactive Factor

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
Peak kW savings are

defined peak of 3:00 i 6:00 PM during summer weekdays.

calculated as:

0 QAEIDLYHL Q¢ W

Qo

2'06 020 6 'O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
KWoost Total Installed fixtures W/Fixture,.s;/ 1000 W/KW
PCE Peak Coincident Factor, % Time During the Peak Period in W
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor
Lighting Retrofit kWh Savings Calculations
Quantity Expeced | Realized o
Measure (Fixtures) | ‘'vattage Hours KWh KWh | HCEF Re";‘{";;“o”
Base| Post| Base | Post | Base | Post | Savings | Savings
100W inc. to LIWLEL 245 | 795 | 72 | 11 | 700 | 799 | 448,097 | 43597 | 1.222 9.7%
- Int. Ballast
100Winc. to LIWLES aq | 439 | 72 | 11 | 799 | 799 | 266,912 | 26.146 | 1222 9.8%
- Int. Ballast
AOWInc. o LIWLED a9 | 439 | 20 | 11 | 799 | 799 | 77.864 | 7,715 | 1.222 9.9%
Int. Ballast
26W CFL to /W LED 24 24 26 7 799 799 4,545 445 1.222 9.8%
Int. Ballast
26W CFL to W LED 26 26 26 8 799 799 4,665 457 1.222 9.8%
Int. Ballast
Total | 802,083 | 78,360 9.8%
Lighting Retrofit KW Savings Calculations
Quantity Expected| Realized o
Measure (Fixtures) | \Vatage PCF KW KW | HCDF ReaR";tae“O”
Base| Post| Base | Post | Base | Post | Savings | Savings
100W inc. to LIWLE} 7o) | 735 | 72 11 | 011 | 011 | 54.47 7.69 | 1.566 14.1%
- Int. Ballast
100W inc. o LIWLES jag | 439 | 72 | 11 | 011 011 | 3245 461 | 1.566 14.2%
- Int. Ballast
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A0Wine. to LIWLED o | 439 | o9 11 | 011 | 011 | 947 1.36 | 1.566 14.4%
Int. Ballast
26WCFLW0 7WLED) ) | 54 | 26 7 | 011] 011 | o055 0.08 | 1.566 14.5%
Int. Ballast
26WCFLW0BWLED 5 | 56 | 56 8 | 011 011 | 057 0.08 | 1.566 14.1%
Int. Ballast
Total | 97.50 | 13.82 14.2%
Results

The kWh realization rate for PNM-14-01508 is 12.3% and the kW realization rate is
17.8%. The low kWh and kWh realization rates are due to the ex post calculations using
significantly lower hours of operation for the space types than the ex ante calculations,
as per the 2008 CA DEER guidelines.

Verified Gross Savings & Realization Rates

Verified
Measure kWh kW
kWh Savings| kW Savings Realization Realization
Rate Rate
100W inc. to LIWLED | 45 59, 7.69 9.7% 14.1%
Int. Ballast
100Winc. to LIWLED | o5 g 4.61 9.8% 14.2%
Int. Ballast
40Winc. to LIWLED 7.715 1.36 9.9% 14.4%
Int. Ballast
26W CFL to /W LEt 445 0.08 9.8% 14.5%
Ballast
26W CFL to 8W LEIt. 457 0.08 9.8% 14.1%
Ballast
Total 78,360 13.82 9.8% 14.2%
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Project Number PNM-14-01515
Program Commercial Comprehensive
Component Retrofit Rebate

Project Background

The participant is a large office facility that received incentives from PNM for
implementing energy efficient lighting. On-site, the evaluators verified the participant
had installed:

T 38) 43W LED fixtur danpTlRfexguresaci ng ( 38)
T 66) 43W LED fixtur dasnpTle®xturesaci ng ( 56)
T 42) 43W LED fixtur danpTlRfexguresaci ng (42)
T @) 43W LED fixtur dasmpTl2fxtprésaci ng (4) 4
T 14) 43W LED fi xtur danpTilRfexturesaand ng (14)
T &) 43W LED fixtur dasmpTl2fxtprésaci ng (6) 4

M&V Methodology

The evaluators confirmed installation of all fixtures listed in the project application.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and PNM peak parameters. The deemed values
used in calculating savings are presented in the table below.

Deemed Savings Parameters

) Annual | Annual
galgﬁgﬁyﬁo‘ %fl‘o EEER 2008 Space| 1 irsc | Hoursc | HCEF| HCDF| PCF
NonCFLs CFLs
Office (Open) 2,641 3,100 1.129 | 1.303 | 0.81
Conference Room 2,692 1,647 1.129 | 1.303 0.81
Large Office Corridor 2,641 3,860 1.129 | 1.303 | 0.81
MeChar;f)a(‘)'f'eCt“cal 2,692 1,647 | 1.129 | 1.303 | 0.81
Community Dining 2,471 2,619 1.101 | 1.479 | 0.76
College Classroom 2,580 2,620 1.101 | 1.479 | 0.87

Savings Calculations
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Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

0¢ & 0WIIYOL QE "M 200601 i Qo 20061 i 20600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

kKWhase Total Baseline fixtures x W/Fixtygg./ 1000 W/kW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Hoursase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed Fixtures
HCEF Heating/Cooling Energy Interactive Factor

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

0 QADLYHL Qe "W Qo 2’06 0Z® 6 'O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

kKWhase Total Baseline fixtures x W/Fixtygg./ 1000 W/kW
KWoost Total Installed fixtures W/Fixture,.s:/ 1000 W/KW
Peak Coincident Factor, % Time During the Peak Period in W
PCF . .
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor

When occupancy sensors and interior daylighting controls are present, post operating
hours are derived with the following equation:

E1CHTHTTE TheRg 4 CETIHT H D Thg4 T TAT T 11T 1 & HHTT
Lighting Controls Reduction in Operating Hours
Occupancy Sensor 30%
Daylighting, continuous dimming 30%
Daylighting, multstep dimming 20%
Daylighting, On/Off 10%
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Lighting Retrofit kWh Savings Calculations

Measure ((I?:;?S:g)s/) Wattage Hours EXk[i/t\%l(r:]IEd Ri\all\lliﬁed HCEF ReaRIi;taetion
Base| Post | Base | Post | Base | Post | Savings | Savings
LAI:Z';LN-[)]r-r-ZIIrEféc;I‘Ig:N 38 38 115 43 | 2,698| 1,889| 6,920 9,827 1.129 142.0%
L‘ESLNEiZIIr::SéZI‘IlaSSVtV 56 56 115 43 | 2,698| 1,889| 10,198 14,482 1.129 142.0%
L‘ESLNEiZIIr::SéZI‘IlaSSVtV 42 42 115 43 | 2,698 | 1,889 6,556 10,862 1.129 165.7%
L‘ESLNEzE?I;4j?;vst 4 4 115 43 | 2,698 1,889 728 1,034 1.129 141.9%
LAESLNEﬁESI;(;ﬁsgtV 14 14 115 43 | 2,698 1,889 2,550 3,531 1.101 138.5%
EoLpaes oW 6 | 6 | 115 | 43 | 2698|1889 2185 | 1513 | 1101 | 69.%
Total | 29,138 41,249 141.6%
Lighting Retrofit kW Savings Calculations
Measure ((Ig::ftltr:;[g) Wattage PCF EXE\?\?ted ReIfl\ll\i/zed HCDF Rez:;i;tztion
Base| Post | Base | Post | Base | Post | Savings | Savings
LLILE'[:);LN-I(—)anIESé(;ILI‘r;:N 38 38 115 43 0.75 | 0.49 0.00 3.23 1.303 N/A
LAESLNE%\-ZIESI;ZI‘ISSVX 56 56 115 43 0.75 | 0.49 0.00 4.76 1.303 N/A
LAESLNEﬁEEé%ﬁS;V 42 42 115 43 0.75 | 0.49 0.00 3.57 1.303 N/A
EoLpaeS 0N a4 | 115 | 43 | 075|049 | 000 | 034 | 1303 | N
LAESLNEﬁEEé%ﬁS;V 14 14 115 43 0.75 | 0.49 0.00 1.35 1.479 N/A
Rl iaeS 0 W 6 | 6 | 115 | 43 | 075|049 | 000 | 058 | 1479 | NA
Total 0.00 13.83 N/A

Results

The kWh realization rate for PNM-14-01515 is 141.6%. The ex ante calculations did not
include the savings from the occupancy sensors that were installed with all rebated
fixtures. The ex post calculated the post-retrofit hour of operation using the New Mexico

TRM Controls Factor for interior occupancy sensors.

calculations did not include peak coincidence savings from the fixtures.

In addition, the ex ante
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Verified Gross Savings & Realization Rates

Verified
kWh kW
M . . L o
easure kWh Savings| kW Savings Realization Realization
Rate Rate
4'3L TI2ES to 43W LET 9,827 3.23 142.0% N/A
NonInt. Ballast
4'3L TI2ES to 43W LET 14,482 4,76 142.0% N/A
Non-Int. Ballast
4'3L TI2ES to 43W LET 10,862 3.57 165.7% N/A
Nortint. Ballast
4'3L TI2ES to 43W LET 1,034 0.34 141.9% N/A
Nortint. Bdlast
4'3L TI2ES to 43W LET 3,531 1.35 138.5% N/A
NonInt. Ballast
4' 3L T12ES to 43W LEL 1,513 0.58 69 2% N/A
Nortint. Ballast
Total 41,249 13.83 141.6% N/A
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Project Number PNM-14-01536
Program Commercial Comprehensive
Gomponent Retrofit Rebate

Project Background

The participant is a small retail facility that received incentives from PNM for
implementing energy efficient lighting. On-site, the evaluator verified the participant had
installed:

(2) 12W LED lamps, replacing (2) 100W 1-lamp Halogen lamps;
(4) 15W LED lamps, replacing (4) 100W 1-lamp Halogen lamps;
(66) 12W LED lamps, replacing (66) 100W 1-lamp Halogen lamps;
(1) 8W LED lamps, replacing (1) 100W 1-lamp Halogen lamps;

(3) 8W LED lamps, replacing (3) 100W 1-lamp Halogen lamps;

= =4 -4 -4

M&V Methodology

The evaluators found some lighting fixture counts deviated from those listed in the
project application. Verified fixture counts were used in ex post savings calculations.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and PNM peak parameters. The deemed values
used in calculating savings are presented in the table below.

Deemed Savings Parameters
Annual Annual
Hourscg Hourscg HCEF| HCDF| PCF
NonCFLs| CFLs
Small Retail Sales Area 3,37 4,013 1.117 | 1.335 | 0.88
Small Office | Office (Executive/Private] 2,594 3,066 1.129 | 1.313 | 0.81

CA DEER 200{ CA DEER 2008 Space
Building Type | Type

Savings Calculations

Using deemed values from the table above, the evaluators calculated lighting savings
as follows:
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Parameters for kWh Savings Calculation of Lighting Retrofit Measures

kaase

Total Baseline fixtures x W/Fixtyge./ 1000 W/KW

kWpoast

Total Installed fixtures x W/Fixtugg:/ 1000 W/KW

Hoursase

Annual Hours of Operation of Baseline Fixtures

HoUrgost

Annual Hours of Operation of Installed Fixtures

HCEF

Heating/Cooling Energy Interactive Factor

00

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-

defined peak of 3:00 i 6:00 PM during summer weekdays.

calculated as:

0 QADLYHL Qe "W

Qo 2’06 0Z® 6 'O

Peak kW savings are

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
KWoost Total Installed fixtures W/Fixture,s/ 1000 W/KW
PCE Peak Coincident Factor, % Time During the Peak Period in W
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor
Lighting Retrofit kWh Savings Calculations
Quantity Expeced | Realized o
Measure (Fixtures) Wattage Hours kWh kwh HCEF Rezl:tztlon
Base| Post| Base | Post | Base | Post | Savings | Savings
100W 1L Halogen to o
15W LED Int. Ballast 3 3 100 15 | 8,760 8,760 405 2,495 1.117 615.8%
100W 1L Halogen to 0
15W LED Int. Ballast 1 1 100 15 | 3,378 3,378 780 321 1.117 41.2%
100W 1L Halogen to 0
12W LED Int. Ballast 2 2 100 12 | 8,760 8,760 810 1,722 1.117 212.5%
100W 1L Halogen to 0
12W LED Int. Ballast 66 66 100 12 | 3,378 3,378| 13,130 | 21,915 | 1.117 166.9%
100W 1L Halogen to o
8W LED Int. Ballast 1 1 100 8 3,378 | 3,378 212 347 1.117 163.8%
100W 1L Halogen to o
8W LED Int. Ballast 3 3 100 8 2,594 | 2,594 635 808 1.129 127.2%
Total | 15,973 27,608 172.8%
Lighting Retrofit kW Savings Calculations
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Base| Post | Base | Post | Base | Post | Savings | Savings

1150\,(\),\/\('51'[; I':ta'%%‘flgst? 3 | 3| 100 | 15 | 088|088 | 0.12 030 | 1.335 | 255.7%
1150\,(\)/\/\(;['; I':f"%%?lgstf 1 | 1| 100 | 15 | 088 0.88| 0.20 010 | 1.335 | 48.9%
1120\,(\),\/\(;'[‘; IHn?%e;;Zt 2 | 2 | 100 | 12 | 088|088 | 023 021 | 1.335 | 89.5%
1120\,(\)/\/\(;['; I':f"%%?lgstf 66 | 66 | 100 | 12 | 088 | 0.88 | 3.80 682 | 1.335 | 179.3%
é\?\?\l/_VElDng'tfaEgﬁgsio 1 | 1| 100| 8 |o088| 08| 006 011 | 1.335 | 179.3%
;SS\C/EEUTHTOSQT';; 3 | 3| 10| 8 |081|081| o018 029 | 1313 | 157.6%

Total | 4.60 7.83 170.1%

Results

The kWh realization rate for PNM-14-01536 is 172.8% and the kW realization rate is
170.1%. The higher in kWh and kW realization is due 2 additional LED lamps verified

for the ex-post calculations.

Verified Gross Savings & Realization Rates

Verified
Measure kWh KW
kWh Savings| kW Savings Realization Realization

Rate Rate

100W 1L Halogen to 15V . .
LED Int. Ballast 2/495 0.30 615.8% 255.7%

100W 1. Halogen to 15W . .
LED Int. Ballast 321 0.10 41.2% 48.9%

100W 1L Halogen to 12V . .
LED- Int. Ballast 1722 0.21 212.5% 89.5%
100W 1L Halogen to 12V . .
LED- Int. Ballast 21,915 6.82 166.9% 179.3%

100W 1L Halogen to 8W .

LED Int. Ballast 347 0.11 163.8% 179.3%

100W 1L Halogen to 8W , .
LED Int. Ballast 808 0.29 127.2% 157.6%
Total 27,608 7.83 172.8% 170.1%
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Project Number PNM14-01541
Program Commercial Comprehensive
Component Retrofit Rebate

Summary

The participant is a shopping mall that received incentives from PNM for installing a
high efficiency chiller, a condenser pump motor, a chilled water pump motor, and VFDs
for pumps. The evaluators were able to verify the building characteristics during the
M&V site visit and used eQuest building simulation to evaluate the savings. The overall
gross kWh realization rate is 99%.

Measurement & Verification Effort
On site, the evaluators verified installation of:

500 Ton High Efficiency Centrifugal Chiller
75-HP Premium Efficiency Motors

50-HP Premium Efficiency Motors

VFDs on pump motors

= =4 =4

The evaluators used eQuest simulation model to calculate the total savings from the
installed energy efficiency measures. The as-built model was built based on the building
operation and characteristics collected during the site visit, and the baseline models
were built by removing energy efficient measures. The original equipment on site was
from 1964, which is past expected useful lifetime, therefore, the evaluators used
ASHRAE 90.1-2007 minimum requirement as the baseline equipment. The kWh
savings for the energy efficiency measures were calculated by subtracting the as-built
building energy consumption from that of the baseline building consumption.
End Use Results From eQuest

Baseline (ASHRAE 9€2007)
End Use Constant .Speed Standard Efficiency Code Baseline | AsBuilt (kWhiyr)

Opeartion Pump Motors Chiller(kWh/yr)

(KWh/yr) (kWh/yr)
Space Cool 417,643 480,478 480,478 289,862
Heat Reject. 23,422 20,358 20,358 19,139
Space Heat 0 0 0 0
Vent. Fans 221,783 221,783 221,783 221,783
Pumps & Aux. 269,938 112,952 111,818 109,901
Ext. Usage 0 0 0 0
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Misc. Equip. 287,055 287,055 287,055 287,055
Area Lights 1,567,934 1,567,934 1,567,934 1,567,934
Total 2,787,775 2,690,559 2,689,425 2,495,674

The amount of savings is the difference between total energy consumption. The
evaluators removed one energy efficiency measure at a time per model. Energy savings
per energy efficiency measures are as follows:

Energy Savings by Measures

Description kwWh Coin. kW
High Efficiency Chillg  193751.20 66.61
VSD on HVAC Moto 97,216.25 16.70

Premium Pump Motors 1,133.50 0.36
TOTAL 292,100.95 83.67

Results
Verified Gross Savings/Realization Rates
kWh Savings kW Reduction
Measure Expected Realized el Expected Realized Reelies
Rate Rate
High
Efficiency| 182,899 193,751 106% 32.71 66.61 204%
Chiller
VSD on
HVAC 106,425 97,216 91% 4.85 16.70 344%
Motors
Premium
Pump 4,837 1,134 23% 0.03 0.36 1203%
Motors
Total 294,161 292,101 99% 37.59 83.67 223%

This project has approximately 100% realization rate because the facility is a typical
large retail facility with typical energy efficiency measures which operates similar to the
operating conditions assumed in the workpapers. The evaluators calculated the savings
using eQuest simulation and the result is very similar to the prescriptive method from
the workpapers.
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Project Number PNM14-01734
Program Commercial Comprehensive
Component Retrofit Rebate

Summary

The participant is a school building that received incentives from PNM for replacing
pneumatic control system to DDC and high efficiency lighting fixtures with controls. The
evaluators obtained building drawing and characteristics during M&V site visit and used
eQuest building simulation to evaluate the savings. The overall gross kWh realization
rate is 102%.

Measurement & Verification Effort
On site, the evaluators verified installation of:

Energy efficient | i gldmpir&figtures with 28WWrbells) ( most | vy
Occupancy sensors with wireless control

Removed pneumatic system including 25-HP air compressor

Implementation of Direct Digital Control (DDC)

Implementation of building operation schedule on HVAC system and lighting

system

Linking exhaust fans to make-up air handler with VFDs

1 VFDs and repiping of hot water pumps

1 New high efficiency roof top package unit

= =4 =4 A 4

=

The evaluators used a calibrated eQuest simulation model to calculate the total savings
due to the installed energy efficiency measures. eQuest was used to compile two
building simulation models, one for the as-built conditions and one for the baseline
conditions. The as-built model was created based on current equipment and operation
explained by the facility manager and collected during M&V site visit. Energy efficiency
measures were removed from the as-built model to create the baseline model. The kWh
savings for the energy efficiency measures was calculated by subtracting the as-built
building energy consumption from that of the baseline building consumption.
eQuest Calibration Result
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Simulated vs. Billed Energy Use

m Billed

m Simulated

1 2 3 4 5 6 7 8 9 10 11 12
Monthly Observation
End Use Results From eQuest
End Use Baseline (kWh/yr) As-Built (kWh/yr) Savings (kWhlyr)
Space Cool 3,831.21 2,675.98 1,155.23
Heat Reject. 0.00 0.00 0.00
Vent. Fans 427,735.50 66,357.45 361,378.05
Pumps & Aux. 19,982.98 9,844.06 10,138.92
Misc. Equip. 573,612.60 474,738.3 98,874.31
Area Lights 299,408.19 188,728.02 110,680.17
Total 1,324,570.47 742,343.80 582,226.67

A significant part of the savings comes from the change in HVAC and lighting
schedules, which are now linked with occupancy sensors.

The building received chilled water and steam from the central chiller plant. The plant
chiller plant efficiency is between 0.55 kW/Ton to 0.6 kW/Ton. In this analysis, the
evaluators assumed the plant efficiency is at 0.6 kW/Ton.

The building measure effectively reduced the central plant load and the following
additional plant energy savings will be realized.

Central Plant Consumption From eQuest

Central Plant Load Baseline As Built Savings
Chilled Water KWh) 354,978.48 91,658.98 263,319.50
Steam Thermg 25,606.74 13,204.43 12,402.30

Results
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Verified Gross Savings/Realization Rates

kWh Savings kW Reduction
Expected Realized Al Expected Realized A
Rate Rate
D.DC.and 825,638 845,546 102% 27.27 104.78 384%
Lighting
Total 825,638 845,546 102% 27.27 104.8 384%

The eQuest simulation resulted in nearly a 100% realization rate. The ex ante savings
estimate came from historical billing analysis and there was a significant drop in energy
consumption from billing data during 2013. The evaluators used a different approach to
calculate the savings which included using the calibrated building model. The evaluators
calibrated the post-installation building model with 2014 billing data and the actual
weather data in 2014. The ex post savings via the eQuest method has a 102%
realization with appropriate energy savings in all its end-use as predicted.
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Project Number PNM-14-01510
Program Commercial Comprehensive
Component Retrofit

Summary

The participant is a school facility that received incentives from PNM for installing VFDs
on hot water loop circulation pump motors. The overall gross kWh realization rate is
60%

Measurement & Verification Effort

During the site, the evaluators verified installation of (2) VFDs on hot water loop pump
motors. However, the facility mostly runs 1 circulation pump at a time.

The evaluators calculated pump savings as defined in PNM C&l workpaper after
verifying similar measure savings found PNM-14-1474. The evaluators used eQuest
building simulation to calculate savings from this project and part of that project
contained similar measure.

PNM-14-1474 VFDs on hot water pump measure savings is 2,025 kWh. This project
had (2) VFDs installed on two hot water loop pump motors rated at 2 HP each. Based
on PNM C&l workpaper, this project would save 3,406 kWh. This facility has two
pumps, which one pump running most of the time and rarely operating both at the same
time. The evaluators estimate that only 20% of the time both pumps are running
together and the evaluators applied this rate to the workpaper savings methodology by
treating the quantity of pump as 1.2.

PNM C&I Workpaper Prescriptive Savings
VSD Annual Savings (kWh/HP) 851.4
Coin. kW Savings (KW/HP) 0.039

Project Savings
Measure | Qty HP kwWwh Coin. kW
VFD 1.2 5 5,108 0.23
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Results

Verified Gross Savings/Realization Rates

kWh Savings kW Reduction
Measure . izati . izati
Expected Realized AR Expected Realized REEENR
Rate Rate
VFD 8,514 5,108 60% 0.39 0.23 60%
Total 8,514 5,108 60% 0.39 0.23 60%

The kWh realization rate for this project is 60%. The lower realization rate is due to
prescriptive method counting savings by measure equipment instead of verifying how
much the pumps operated. The evaluators verified the facility heating demand can be
met by a single hot water circulation pump without running the second one. The second
pump exists as the backup and occasionally requires higher heating demand which is
less than 20% of annual heating demand.
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Project Number PNM14-01474
Program Commercial Comprehensive
Component Retroft Rebates

Summary

The participant is an elementary school that received incentives from PNM for installing
variable frequency drives (VFDs) on HVAC related equipment. The evaluators were
able to verify building characteristics during M&V site visit and used eQuest building
simulation to evaluate the savings. The overall gross kWh realization rate is 125%.

Measurement & Verification Effort
On site, the evaluators verified installation of:

1 (2) 20 HP VFDs on AHU-4 and AHU-5 designated for hot air deck supply fans

1 (3) 30 HP VFDs on AHU-1, AHU-2, and AHU-3 designated for cold air deck
supply fans

1 (2) 2 HP VFDs on Hot Water Loop Pump

The evaluators used a calibrated eQuest simulation model to calculate the total savings
due to the installed energy efficiency measures. eQuest was used to compile two
building simulation models, one for the as-built conditions and one for the baseline
conditions. The baseline model was created based on the pre-existing equipment
explained by the facility manager. The kWh savings for the energy efficiency measures
was calculated by subtracting the as-built building energy consumption from that of the
baseline building consumption.
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eQuest Calibration Result

Simulated vs. Billed Energy Use
__50,000
E
¥ 40,000
>
5 30,000
c
g\ 20,000 m Billed
E m Simulated
s 10,000
=
0
1 2 3 4 5 6 7 8 9 10 11 12
Monthly Observation
End Use Results From eQuest
End Use Baseline (kWh/yr) As-Built (kwh/yr) Savings (kWh/yr)
Space Cool 116,916 95,507 21,409
Space Heat 782 905 -123
Vent. Fans 199,560 79,809 119,751
Pumps & Aux. 4,894 2,869 2,025
Ext. Usage 35,594 35,594 0
Misc. Equip. 107,773 107,773 0
Area Lights 156,836 156,836 0
Total 622356 479,294 143,062
Results
Verified Gross Savings/Realization Rates
kWh Savings kW Reduction
. Realization . Realization
Expected Realized Rate Expected Realized Rate
VFD 114,088 143,062 125% 5.20 0.00 0%
Total 114,088 143,062 125% 5.20 0.00 0%

This project has higher realization rate because the facility is not fully utilizing the
building management system on site. The facility has a building energy management
system that can turn the HVAC system on and off using a weekly schedule. The
evaluators verified that the facility runs the HVAC system from 6 AM to 4:30 PM every
day. They could turn the system off during the weekend which the evaluators verified
other schools in the same district do. The project has no peak demand reduction
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because the schoolis ¢l osed during summer where PNMOSs
significant portion of the savings come from the VFDs on fans and less from the VFDs

on pumps because the facility has two hot water pumps for heating and both are rarely

operating at the same time.
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Project Number PNM-14-01473
Program Commercial Comprehensive
Component Retrofit

Summary

The participant is a school facility that received incentives from PNM for upgrading
pneumatic controls on their HVAC equipment with DDC controller with energy
management system. The primary source of energy savings is from shutting down fan
at night and on weekends. The overall gross kWh realization rate is 113%

Measurement & Verification Effort

During the site, the evaluators verified installation of DDC controllers on all supply fans
on the six rooftop air handler units.

The facility used to have pneumatic controller and they were able to operate HVAC
system automatically. Now with the new DDC, they have a scheduled operation and the
fan shuts down at night and on weekends.

The evaluators calculated the lighting savings as follows:

0¢ ¢ 0@MIDYDHL Q¢ Vv

0 o

i O¢ o1

Parameters for kWh Savings Calculation

i

kw Total Fan Power
Hourgase Annual Hours of Operation of Baseline
Hourg,ost Annual Hours oDperation after DDC

The baseline operating strategy was to run HVAC system throughout the school year.

The HVAC

system

shut s

of f

onl vy

dur i

ng

breaks.

school year calendar, the number of school days is 266 days per year. The new DDC
shuts off the system during the weekends and holidays during the school year. The
yearly HVAC operating schedule is 187 days per year. Out of the 187 days, the system
operates for 13 hours per day for 134 days and 19 hours per day the other 53 days.

Baseline Operating Hours

Sason | Hrs/Day| School Dayy Hours
All Year 24 266 6,384
Direct Digital Controlled Operating Hours
Season | Hrs/Day| School Dayy Hours
Spring/Fall 13 134 1,742
Winter 19 53 1,007
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Supply air fans operate continuously at a constant speed when the HVAC system is on.
The following table shows the electrical energy demand by fans:

Supply Air Fan Demand (kW)

Equipment| Device| Qty. | Voltage | 3-Phase| Amp | PF SF LF kw

HVAGL Fan 1 208 1.732 30| 0.85| 1.15| 0.7 7.395
HVAG2 Fan 1 208 1.732 30| 0.85| 1.15| 0.7 7.395
HVAG3 Fan 1 208 1.732 30| 0.85| 1.15| 0.7 7.395
HVAGA Fan 1 208 1.732| 25.4| 0.85| 1.15| 0.7 6.261
HVAGS Fan 1 208 1.732 30| 0.85| 1.15| 0.7 7.395
HVAGG Fan 1 208 1.732| 36.4| 0.85| 1.15| 0.7 8.973
TOTAL 44.816

There is no demand savings for this measure since the energy savings come from
shutting the HVAC system at night and on weekends.

Results
Verified Gross Savings/Realization Rates
kWh Savings kW Reduction
Expected Realized Rl Expected Realized el
Rate Rate
DDC 144,787 162,906 113% 45.80 0.00 N/A
Total 144,787 162,906 113% 45.80 0.00 N/A

The kWh realization rate for this project is 113%. The higher realization rate is mainly
due to change in baseline and as-built operating hours. The evaluators analysis used a
verified school calendar with instructional days, as well as verifying the operating
strategy. There is no peak demand savings because from 3 PM to 6 PM on summer
weekdays, these fans operate the same way as the baseline condition.
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Project Number PNM13-01356
Program Commercial Comprehensive
Component Retrofit Rebates

Summary

The participant is a refrigerated storage that received incentives from PNM for
implementing fast speed roll up doors between the freezer space and the cold
temperature warehouse (CTW) space. On-site, the evaluators verified the participant
had replaced a roll up door to a high speed roll up door, as well as measured the time it
takes to open and close, the temperature of the freezer, and the temperature of the
CTW. The evaluators interviewed the facility manager for average frequency of the use
per hour. The gross kWh realization rate for this project is 45%.

M&V Methodology

The evaluators confirmed installation of the fast roll up door on site. The evaluators
verified that the facility is open 5 days a week, 12.5 hours per day, and the door is
operated about 40 times per hour. The baseline standard roll up door used to operate in
36 inches per second while the fast roll up door opens at 100 inches per second.

Verified Information

Variable Basdine | As Built
Door Height (ft) 9 9
Door Width (ft) 6 6
Freezer Temp (F) -6 -6
CTW Temp (F) 33 33
Cycles/Hr 40 40
Door Speed (Inches/sec.) 100 36
Open time per cycle (sec./cycle 7.5 9
Door RValue 0.08 4

The dominant heat transfer is through infiltration, conduction, and natural air convection.
Because each side of the door is cooled, infiltration drives the freezer to run more while
the CTW runs less.

Infiltration load can be calculated using following equation,

beod@® e "t P . M08 0O 0 O p O
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Where,

A = Doorway area, ft?

hf = Enthalpy incoming air through doorway from adjacent area, Btu/lb

hr = Enthalpy of room air, Btu/lb

}. = Density of room air, Ib/ft>

1i = Density of incoming air, Ib/ft>

g = Gravitation acceleration, 32.2 ft/s?

H = Doorway height, ft

Fn = Density fa¥br, [2/(1+

D¢ = Doorway flow factor

Dy = Percentage time period doorway is open during 1 hour period, average,

expressed as a decimal

Es = Effectiveness factor for open-doorway

The annual energy savings from infiltration is 7,449 kWh.

The annual energy consumption due to infiltration

Baseline As Built
Open Closed Open Closed
H [ft] 9.0 9.0 9.0 9.0
W [ft] 6.0 6.0 6.0 6.0
A [ft2] 54 54 54 54
h; [BTU/Ib] 12.17 12.17 12.17 12.17
h, [BTU/Ib] -0.84 -0.84 -0.84 -0.84

p, [Ib/ft 7] 0.0874 0.0874 0.0874 0.0874
pi [Ib/ft ¥ 0.0801|  0.0801 0.0801 0.0801

g [ft/s?] 32.2 32.2 32.2 32.2

B 0.98 0.98 0.98 0.98

D 1.1 1.1 1.1 1.1

D 3.72%| 96.28% 3.10% 96.90%

E 0.0% 95.0% 0.0% 97.0%

Load [BTUH| 9,670.21| 12,513.25 8,058.51| 7,556.30
COP freeze 1.00 1.00 1.00 1.00
COP CTV 2.50 2.50 2.50 2.50
Demand [kW] 1.70 2.20 1.42 1.33
Hours/Year 326 8,434 272 8,488
Energy [kwh]|  554.18| 18,558.87 384.85| 11,279.21
Total Energy 19,113.06 11,664.06

In addition to the infiltration, there is heat transfer from the air inside the freezer to the
roll up door to the refrigerated air on the other side of the door. The heat is transferred
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via natural convection of the air through the door, then conducted to the other side the
door, then transferred again via natural convection to the other side of the door.

0€ Q! yv
o Y oG
Where,
&T = Temperature difference
A = Doorway area, ft*
het = Natural convection heat transfer coefficient for freezer side
hee = Natural convection heat transfer coefficient for CTW side
R = R-value of the door

The natural convection coefficient is calculated in multiple steps. First, Rayleigh number
must be calculated.

YO O 0 © ' eyvi = 0
‘ Q
Where,
Gr = Grashof Number
Pr = Prandtl Number
H = Height of the door, ft
J = Density of room air, slug/ft®
g = Gravitation acceleration, 32.2 ft/s?
T = Temperature difference
b = Thermal expansion coefficient of air, 0.002113 °R™
m = Viscosity of air, 3.94x10”'Ib sec/ft?
Cp = Specific heat of air, 7.7 Btu/slug °F
k = Thermal conductivity of air, 0.0157 Btu/hr ft °F

Rayleigh number tells the convection is either laminar or turbulent. The evaluators
calculated Ra of 3.15 x 10'* which is greater than 10°, so the convection is turbulent.
The natural convection equation is,

™ P XY
p ™M Wi T 7

Finally, the natural convection coefficient is,

06 TWCQU

06 Q
0
The evaluatorgalculated the savings from heat transfer is 1,584 kwh.

Q
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The annual energy consumption due to heat transfer

Baseline As Built
H [ft] 9.0 9.0
" [slug/ft’] 2.70E03 2.70E03
" [slug/itd] 2.51E03 2.51E03
g [ft/s] 32.2 32.2
KT 39.0 39.0
b R] 2.11E03 2.11E03
u [Ib-sec/f'] 3.94E07 3.94E07
Cp [Btu/slug’F] 7.72 E+00 7.72E+00
k [Btu/hr-ft-°F] 0.0157 0.0157
het [Btu/hr-ft*-oF] 1.51 1.51
he [Btu/hr-ft>-°F] 1.44 1.44
R [hrft>-°F/Btu] 0.08 4.00
Load [BTUH|  1464.01 393.02
COP freeze 1.0 1.0
COP CTW 2.5 2.5
Demand [kW] 0.26 0.07
Hours/Year 8,434 8,488
Energy [kWh] 2,170.70 586.48

The total annual energy savings for fast roll-up door is 9,033 kWh and 1.03 kW peak
reduction.

Fast Roll-up Door kWh Savings Calculations

Infiltration Heat Transfer Total kWh izl k.W

Reduction
Baseline 19,113.06 2170.70 21,283.75 2.43
As Built 11,664.06 586.48 12,250.54 1.40
Savings 7,449.00 1,584.21 9,033.21 1.03

Results

The evaluators calculated lower savings because they found multiple errors on ex ante
savings calculation. The most significant mistake was because the ex ante assumed the
baseline was a slow, rigid door. The evaluators interviewed the site contact and found
that the baseline door was a standard roll up door. Other errors in the ex ante
calculations include using the incorrect hours of operation, operating days, and
temperatures, as well as including a defrosting system in the calculations where the

evaluators confirmed there is not a defrosting system on site. The realization rate for
this project is 45%.

Verified Gross Savings & Realization Rates
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Verified

Type kwh kw Realization Rate| Realization
Savings | Savings kWh Rate kW
Fast Rotup Door Saving 9,033 1.16 45% 116%
Total 9,033 1.16 45% 116%
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13.2 New Construction
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Project Number PNM-13-01318
Program Commercial Comprehensive
Component New Construction

Summary

The participant is an office building that received incentives from PNM for constructing a
new building with energy efficient lighting fixtures and HVAC systems. The evaluators
was able to verify building characteristics during M&V site visit and used eQuest
building simulation to evaluate the savings. The overall gross kWh realization rate is
125%.

Measurement & Verification Effort
On site, the evaluators verified installation of:

Energy efficient | i gldmpir8figiures with e8ywWrbels) ( most | vy
High Efficiency rooftop packaged unit

VAV boxes throughout the facility

Lighthg operating hours blgtiegdogogere t he eval uato

= =4 =4 A

The evaluators used a calibrated eQuest simulation model to calculate the total savings
due to the installed energy efficiency measures. eQuest was used to compile two
building simulation models, one for the as-built conditions and one for the baseline
conditions. The baseline model was created based on the pre-existing equipment
explained by the facility manager. The kWh savings for the energy efficiency measures
was calculated by subtracting the as-built building energy consumption from that of the
baseline building consumption.

eQuest Calibration Result
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Simulated vs. Billed Energy Use

_ 700,000

<

E 600,000

‘é 500,000

E 400,000

L'>{ 300,000 m Billed

% 200,000 m Simulated

o

S 100,000

0
1 2 3 4 5 6 7 8 9 10 11 12
Monthly Observation
End Use Results From eQuest
End Use Baseline (kWh/yr) As-Built (kWh/yr) Savings (kWhlyr)
Space Cool 1,474,335 1,220,484 253,851
Hea Reject. 0 0 0
Space Heat 0 0 0
Vent. Fans 1,171,206 1,147,842 23,364
Pumps & Aux. 5,467 5,522 -55
Ext. Usage 211,525 211,525 0
Misc. Equip. 1,779,124 1,779,124 0
Area Lights 2,520,280 1,646,547 873,733
Total 7,161,934 6,011,043 1,150,891
Results
Verified Gross Savings/Realization Rates
kWh Savings kW Reduction
Expected Realized Rearl\jazuaetion Expected Realized Rearl\,i;f;ion

ge"" . 923,319 1,150,891 125% 109.33 215.18 155%

onstruction

Total 923,319 1,150,891 125% 109.33 215.18 155%

This project has higher realization rate because the most of the facility operates for
24/7. Largest savings contribution from lighting because most of the lights operating all
day and the evaluators verified this with lighting loggers deployed on site for 144 days
(over 20 weeks).
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Project Number PNM13-01366
Program Commercial Comprehensive
Component New Construction

Project Background

The participant is a retail facility that received incentives from PNM for installing energy
efficient lighting and HVAC equipment as part of a 25,743 ft.? new construction project.

M&V Methodology

The evaluators found some fixture counts deviated from those listed in the project

application. Verified fixture counts were used in ex post savings calculations. Savings

were calculated for the HVAC measures and lighting measures. Savings from the HVAC
measures were calculated using PNM6s 2011 C&l
of energy efficient HYAC equipment.

Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by building area type for stipulated Peak Coincident Factor (PCF), Heating Cooling
Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF) determined using
local weather data and PNM peak parameters.

The deemed values used in calculating savings are presented in the table below.

Deemed Savings Parameters
%A;,EEER 2008 Building HCEFEl HCDEl PCE
Large (S'\'Ir:)%lecﬁt‘;ry Retalll 1109 | 1348 | 085
Large Sir(l(g:IEStory Retail 1109 | 1348 | 069

Savings Calculations
Measure 1. HVAC Measures
kWh Savings for HYAC measures are based on the following equation.

00
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Parameters for kWh Savings Calculation of HYAC Measures

Qty Quantity of HVAC unit

Btuh Capacity of HVAC unit

ELFH Effective full load howw of the HVAC system

EER:ce Minimum required HVAC efficiency, per IECC2009
EERR: HVAC efficiency as installed

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-

defined peak of 3:00 i 6:00 PM during summer weekdays.

calculated as:

0 QDL YDOL Qe o8’
pTT

Parameters for Peak Demand (kW) Savings Calculation of HVAC Measures

600 "QO 5 00 P
w0 00'Y

P
00'Y

Peak kW savings are

EER:se Minimum required HVAC efficiency, per IECC2009
EERus: HVAGQ=fficiency as installed
PCF Peak Coincident Factor
HVAC kWh Savings Calculations
Expected| Realized | Realization
Measure Quantity Btuh Hours (S)EER kWh KWh Rate
Savings Savings
Base Post
HVAC (Lennox 0
LGH 180H4) 4 172,000 1,388 11 12 17,529 7,234 41.27%
HVAC (Lennox 0
LGH 210H4) 1 198,000 1,388 11 12 4,189 2,082 49.70%
HVAC (Lennox 0
LGH 060H4) 1 60,000 1,388 13 17 1,846 1,507 81.63%
HVAC (Lennox 0
LGH 048H4) 1 49,000 1,388 13 17 1,507 1,231 81.70%
Total | 25,072 12,055 48.08%
HVAC kW Savings Calculations
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Expectel Realized | Realization
Measure Quantity Btuh PCF (S)EER EW e Rate
Savings Savings
Base Post
HVAC (Lennox )
LGH 180H4) 4 172,000 0.0005 11 12 3.19 3.62 113.39%
HVAC (Lennox )
LGH 210H4) 1 198,000 0.0005 11 12 0.92 1.04 113.15%
HVAC (Lennox )
LGH 060H4) 1 60,000 0.0005 13 17 0.24 0.75 314.03%
HVAC (Lennox )
LGH 048H4) 1 49,000 0.0005 13 17 0.20 0.62 307.75%
Total 4.55 6.03 848.32%

Measure 2: Lighting Power Density

Using values from the Deemed Savings Parameters table above, the evaluators
calculated lighting savings as follows:

0¢& ¢ 0@INYHL Qe WO O
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Parameters for kWh Savings Calculation of Lighting Retrofit Measures

LPDRase Allowed ASHRAE 90.1 LPD (/ft

LPDost Total Wattage for fixtures / square footage / 1000 W/kW
Sqft Square foot area of the specific lighting area

Hoursase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours oDperation of Installed Fixtures

HCEF Heating/Cooling Energy Interactive Factor

000 20 61 i 2i { "VOE 0O

Following this, the evaluators calculated peak kW savings. This is based upon an PNM-

defined peak of 3:00 i 6:00 PM during summer weekdays.

calculated as:

0 QXD YO U Qe "Qid O

000 zi VO 0B 6 O

Peak kW savings are

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

LPDRase Allowed ASHRAE 90.1 LPD (J)/ft
LPDost Total Wattage for fixturessquare footage / 1000 W/kW
Sqft Square foot area of the specific lighting area
Peak Coincident Factor, % Time During the Peak Period in W
PCF S .
Lighting is Operating
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| HCDF

\ Heating Cooling Demand Interactive Factor

Savings from the various energy efficient measures are shown in the tables below.

LPDyost Calculations

Building Total Total
. . Total . .
New Fixture Quantity Wattage Square Facility Facility
9 | Footage | LPDme | LPDus
16" fixture (4 x 4' T8 lamps) HC 133 19,551
12' fixture B8 x 4' T8 lamps) HO 37 4,070
8' fixture (2 x 4' T8 lamps) HO 7 518
4' T8 lamp HO 16 592
4' T8 lamp HO 20 740
8' fixture (2 x 4' T8 lamps) 10 500
4' T8 lamp 4 100
4' 4 lamp T8 fixture 4 592
39W Metal Halide 15 630
26W CFL Downlight 4 104
Wall Scone CFL 4 56
Task Light Halogen (35W) 14 490
Pendant Halogen (35 W) 2 70
4' 2 lamp T8 fixture 2 100
4' 2 lamp T8 fixture 6 300
4' 4 lamp T8 fixture 10 990
4' 2 lamp T8 wall mourfixture 4 200
3' 1 lamp T8 (25W) 5 100
Total Facility Hours

Space Type Weight Hours

Retail Overhead lights 0.874 4,536

Retail Floor 0.106 4171

Security Lights 0.020 8,760

Total Facility Hours 4,582

LPD kWh Savings Calculations
LPD Hours Expected| Realized Realization
Space Base | Post Sq.Ft Base Post "V‘.’h "V‘.’h gk Rate
Savings | Savings
Retail Space 1.500 | 1.159 29,829 4582 4582 19,565 44,626 1.109 228.09%
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Total

19,565

44,626 | 1.100 | 228.09%

LPD kW Savings Calculations

LPD PCF Expected| Realized Realization
Space Base | Post Sq. Base | Post kW kW HCDF Rate
Savings | Savings
Retail Space 1.500 | 1.159 29,829 0.85 | 0.85 4.89 34.11 1.348 761.47%
Total 4.89 34.11 1.348 761.47%
Results

The overall kWh realization rate for PNM-13-01366 is 125% and the kW realization rate
is 439%. The kWh savings are higher for the LPD improvement because the evaluators
verified 35W halogen lamps for spot lights rather than 50W which is listed on the
compliance check. The reduce fixture wattage reduced the overall LPD from 1.307 to
1.159. In addition, the ex post calculations used the operating hours collected during the
evaluators site visit, which is higher
2008.

The kWh realization rate is low for the HYAC measure because of miscalculations in the
ex ante expected kWh savings. The evaluators suspect that the ex ante savings were
calculated using the post retrofit efficiency in SEER and the baseline efficiency in EER,
generating larger difference in savings. Both efficiency units must be the same, and
using EER is preferred. The evaluators calculated ex post savings based on AHRI
certificates supplied in project
2011 C&l Workpapers.

Verified Gross Savings & Realization Rates

t han

document at i

Verified
Measure . . k\.Nh . k.W .
kWh Savings| kW Savings Realization Realization
Rate Rate
HVAC Measures 10,978 5.49 44% 121%
LPD Improvement 44,626 34.11 228% 761%
Total 55,604 39.60 125% 439%
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Project Number PNM15-01411
Program CommercialComprehensive
Component New Construction

Project Background

The participant is an assembly building that received incentives from PNM for installing
energy efficient lighting as part of a 468,189 ft.”> exterior lighting new construction
project. On-site, the evaluators verified the participant had installed:

1 (88) 241W LED fixtures; and
T (15) 55W LED fixtures.

M&V Methodology

Savings from the lighting measures were calculated using New Mexico Technical
Resource Manual for lighting power density.

The evaluators found some lighting fixture counts deviated from those listed in the
project application. Verified fixture counts were used in ex post savings calculations.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and EPE peak parameters. The deemed values
used in calculating savings are presented in the table below.

Deemed Savings Parameters

- Lighting Power
Measure | 'ECC ZT?,%Z”"d'”g ﬁ";u“rz' Density HCEF | HCDF | PCF
(wrft2)
1 Uncovered parking| 5, 0.15 100 | 100 | 0.00
areas

Building groundsg

2 Walkways greater 4,312 0.20 1.00 1.00 0.00
than 10 ft wide

Savings Calculations

Measure 1: Lighting Power Density Reduction

Using values from the Deemed Savings Parameters table above, the evaluators
calculated lighting savings as follows:
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Parameters for kWh Savings Calculation of Lighting Retrofit Measures

LPDRase Allowed ASHRAE 90.1 LPD (J/ft

LPDpost Tatal Wattage for fixtures / square footage / 1000 W/kW
Sqft Square footage of the specific lighting area

Hoursase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed Fixtures

HCEF Heating/Cooling Energy krtactive Factor

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

0 QYO Qe QD0 000 zi QO 0D O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

LPDRase Allowed ASHRAE 90.1 LPD (y/ft
LPDRost Total Wattage for fixtures / squre footage / 1000 W/kW
Sqft Square foot area of the specific lighting area
Peak Coincident Factor, % Time During the Peak Period in W
PCF ST .
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor

Savings from the various energy efficient measures are shown in the tables below.
LPDyost Calculations

Measure 1

Building Total Total
Space Typeg New Fixture | Quantity | Wattage Square Facility Facility
Footage | LPDbase | LPDpost

Assembly | LED244FIXT 88 241 437,977 0.15 0.05
Total 88 21,208 437,977 0.15 0.05

Measure 2
Building Total Total

Space Type| New Fixture | Quantity | Wattage Square Facility Facility
Footage | LPDbase | LPDpost

Assembly | LEDOSH-IXT 15 55 30,212 0.20 0.03

Total 15 825 30,212 0.20 0.03
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LPD kWh Savings Calculations

Total LD Sqpenize] [Realrse Realization
Measure Sq. Ft. | Hours kWh kWh HCEF
Wattage Base Base . . Rate
Savings | Savings
1 21,208 0.15 0.05 437,977 | 4,312 194,860 | 188,856 1.00 96.9%
2 825 0.20 0.03 30,212 4,312 19,239 22,147 1.00 115.1%
Total | 22,033 N/A N/A 4,68,189| 4,312 214,099 | 211,003 - 98.6%
LPD kW Savings Calculations
LPD PCF Expected| Realized Realization
Measure Sq. Ft. kW kW HCDF
Base | Post Base | Post . . Rate
Savings | Savings
1 0.15 | 0.05 437,977 0.00 | 0.00 44.49 0.00 1.00 0.0%
2 0.20 | 0.03 30,212 0.00 | 0.00 4.39 0.00 1.00 0.0%
Total | N/JA | N/A 4,68,189 0.00 | 0.00 44.88 0.00 - 0.0%
Results

The overall kWh realization rate for PNM-15-01411 is 98.6% and the kW realization rate
is 0.0%. The kW realization rate is low because project was entirely exterior fixtures and
the ex ante calculations did not account for the peak coincidence factor of zero for

exterior fixtures.

In addition, the evaluators could not verify (15) 55W LED fixtures,
which increased the kWh savings for Measure 2.

Verified Gross Savings & Realization Rates

Verified
Measure LA S
kWh Savings| kW Savings Realization Realization
Rate Rate
LPD Improvemen] 211,003 0.00 98.6% 0.0%
Total 211,003 0.00 98.6% 0.0%
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Project Number PNM14-01297
Program Commercial Comprehensive
Component New Congtiction

Project Background

The participant is a grocery store facility that received incentives from PNM for installing
LED refrigerated case lighting as part of a new construction project.

M&V Methodology

The evaluators found some lighting fixture counts deviated from those listed in the
project application. Verified fixture counts were used in ex post savings calculations.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and PNM peak parameters. The deemed values
used in calculating savings are presented in the table below.

Deemed Savings Parameters

Annual
galzﬁg'z?yi%o’ %/Ap EEER 2008 Space| | \rsc | HCEF| HCDE| PCF
NonCFLs
Grocery Reachin Cooler 4,964 1.320| 1.400| 0.70
Grocery Reachin Freezer 4,964 1.400 | 1.400| 0.70

Savings Calculations
Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

0¢¢0WHIDYOLQE MWw 2060601 i Qo 2z0£061 i 270600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Hourgase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed kpds
HCEF Heating/Cooling Energy Interactive Factor
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Following this, the evaluators calculated peak kW savings. This is based upon a PNM-

defined peak of 3:00 i 6:00 PM during summer weekdays.

calculated as:

0 QeXXDYO L Q¢ "@Ww Qo 2706 '0Zd 6 O

Peak kW savings are

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

kKWhase Total Baseline fixtures x W/Fixtygg./ 1000 W/kW
KWoost Total Installed fixtures W/Fixture,.s;/ 1000 W/KW
PCE Peak Coincident Factor, % Time During the Peak Period in W
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor
Lighting Retrofit kWh Savings Calculations
Quantity Expeced | Realized o
Measure (Fixtures) | Jauage Hours KWh | Kwh | HCEF Rei:@“"”
Base| Post| Base | Post | Base | Post | Savings | Savings
4' 1L T8 HLO to 22W,
0,
LED Nonnt. Ballast 9 9 36 22 |8,760| 4,964 3,039 2,449 1.320 80.6%
4'1L T8 HLO to 18W, o
LED Nonnt. Ballast 6 6 36 18 | 8,760 4,964 2,605 1,790 1.320 68.7%
4' 1L T8 HLO to 22W o
LED Nonnt. Ballast 7 7 36 22 |8,760]| 4,964 2,364 2,020 1.400 85.5%
4' 1L T8 HLO to 18W o
LED Nonnt. Ballast 4 4 36 18 | 8,760 4,964 1,737 1,266 1.400 72.9%
Total 9,744 7,525 77.2%
Lighting Retrofit KW Savings Calculations
Quantity Expected| Realized o
Measure (Fixtures) | \Vattage PCF kW kW | HCDF Re";‘{“azti“o”
Base| Post| Base | Post | Base | Post | Savings | Savings
4' 1L T8 HLO to 22W,
0,
LED NorvInt. Ballast 9 9 36 22 0.70 | 0.70 0.41 0.12 1.400 28.9%
4' 1L T8 HLO tb8W o
LED Nonnt. Ballast 6 6 36 18 0.70 | 0.70 0.36 0.11 1.400 30.9%
4' 1L T8 HLO to 22W,
0,
LED NorvInt. Ballast 7 7 36 22 0.70 | 0.70 0.32 0.10 1.500 31.0%
4' 1L T8 HLO to 18W o
LED Nonnt. Ballast 4 4 36 18 0.70 | 0.70 0.24 0.08 1.500 33.8%
Total 1.33 041 30.8%
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Results

The overall kWh realization rate for PNM-14-01297 is 77.2% and kW realization rate is
30.8%. The kWh savings are lower due to the ex post calculations using lower post-
retrofit operating hours for this space type (4,964), as per CA DEER 2008 guidelines,
than the ex ante calculations (6,205). In addition, the ex post calculations used a lower
PCF than the ex ante calculations. The evaluators verified the site had one additional
LED strip per case than claimedd 26 LED strips were verified rather than 21.

Verified Gross Savings & Realization Rates

Verified
kWh kw
M . : L L
easure kWh Savings| kW Savings Realization Realization
Rate Rate
LED Case Lightir 7,525 0.41 77.2% 30.8%
Total 7,525 0.41 77.2% 30.8%
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Project Number PNM-14-01443
Progran Commercial Comprehensive
Component New Construction

Project Background

The participant is a retail facility that received incentives from PNM for installing energy
efficient lighting and HVAC equipment as part of a 48,463 ft.? new construction project.

M&V Methodology

The evaluators found some fixture counts deviated from those listed in the project

application. Verified fixture counts were used in ex post savings calculations. Savings

were calculated for the HVAC measures and lighting measures. Savings from the HVAC
measures were calculated using KEMAG6s work pa
efficient HVAC equipment.

Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by building area type for stipulated Peak Coincident Factor (PCF), Heating Cooling
Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF) determined using
local weather data and PNM peak parameters.

The deemed values used in calculating savings are presented in the table below.

Deemed Savings Parameters
CA DEER 2008 Building HCEEl HCDEl PCE
Type
Large Single Story Retail
(NonCFL)

1109 | 1.348 .85

Savings Calculations
Measure 1: HVAC Measures

kWh Savings for HYAC measures are based on the following equation.

f s s s e 2, 0000 P p
Y Q —_— —_—
0 £ £ 0WuI)YWAQE "Qiv oaop T”_“_[Ou 00 00"y 00"y

Parameters for kWh Savings Calculation of HYAC Measures
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Qty Quantity of HVAC unit

Btuh Capacity of HVAC unit

ELFH Effective full load hours of the HVAC system
EER.se Minimum required HVAC efficiency, per IECC2009
EERost HVAC efficiency as installed

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

e . « 6000, p p
5 QY U Q8 08—— 00 00 —— P
v e R e 00'Y ©0OY

Parameters for Peak Demand (kW) Savings Calculation of HYAC Measures

EER:se Minimum required HVAC efficiency, per IECC2009
EERus: HVAGQ=fficiency as installed
PCF Peak Coincident Factor
HVAC kWh Savings Calculations
Expected| Realized | Realization
Measure Quantity Btuh Hours (S)EER kWh kKWh Rate
Savings Savings
Base Post
HVAC (York
YHD180F) 8 172,000 1,388 11 12 14,469
HVAC (York
YSC120F4) 2 113,000 1,388 11 11.3 757
Total | 36,862 15,226 41.31%
HVAC kW Savings Calculations
Expectel Realized | Realization
Measure Quantity Btuh PCF (S)EER EW KW Rate
Savings Savings
Base Post
HVAC (York
YHD180F) 8 172000 0.0005 11 13.3 7.23
HVAC (York
YSC120F4) 2 113,000 0.0005 11 11.3 0.38
Total 7.3 7.61 104.29%
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Measure 2: Lighting Power Density
Using values from the Deemed Savings Parameters table above, the evaluators
calculated lighting savings as follows:

0¢&¢& 0WINYOL QE WOO 206 6i i OO0 20 6 i zi B QAOE OO

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

LPDase Allowed ASHRAE 90.1 LPD (W/ft

LPDpost Tatal Wattage for fixtures / square footage / 1000 W/kW
Sqft Square foot area of the specific lighting area

Hourgase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed Fixtures

HCEF Heating/Cooling Energpteractive Factor

Following this, the evaluators calculated peak kW savings. This is based upon an PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

0 QYO Qe QD0 000 zZi QO 0D O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

LPDRase Allowed ASHRAE 90.1 LPD (y/ft
LPDost Total Wattage for fixtures / s@ure footage / 1000 W/kW
Sqft Square foot area of the specific lighting area
Peak Coincident Factor, % Time During the Peak Period in W
PCF T .
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor

Savings from the various energy efficient measures are shown in the tables below.
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LPDyost Calculations

Total Building Total Total
New Fixture Quantity W (;ta Square Facility Facility
8%89% | Footage | LPRue | LPRox
4' 21 T8 Shel 131 7,598
35W Halogen 9 315
35W Haloga 2 70 48,463 1.500 1.395
50W MH 42 2,226
400W MH 127 57,404
Total 311 67,613 48,463 1.500 1.395
Results

The overall kWh realization rate for PNM-13-01443 is 78.6% and the kW realization rate
is 189.9%. The increase in kWh savings for the LPD improvement is due the evaluators
verifying a lower LPD in this facility, using the IECC 2009 code for LPD calculations.

The HVAC units were smaller than indicated in the application, resulting in significantly
reduced savings due to lower cooling load and a change in baseline.

Verified Gross Savings & Realization Rates

Verified
Measure S i
kWh Savings| kW Savings Realization Realization
Rate Rate
HVAC Measures 14,702 7.35 39.9% 100.7%
LPD Improvement 26,486 13.24 170.8% 373.0%
Total 41,188 20.59 78.6% 189.8%
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Project Number PNM-14-01500
Program Commercial Comprehensive
Component New Construction

Project Background

The patrticipant is a high school that received incentives from PNM for installing energy
efficient lighting and HVAC equipment as part of an 112,538 ft.> new construction
project.

M&V Methodology

The evaluators found some fixture counts deviated from those listed in the project

application. Verified fixture counts were used in ex post savings calculations. Savings

were calculated for the HVAC measures and lighting measures. Savings from the HVAC
measures were calculated using PNM6és work pap
efficient HYAC equipment.

Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by building area type for stipulated Peak Coincident Factor (PCF), Heating Cooling
Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF) determined using
local weather data and PNM peak parameters.

The deemed values used in calculating savings are presented in the table below.

Deemed Savings Parameters
CA DEER 2008 Building ncerl Hepel pcE
Type
Secondary School (NeDFL)| 1.067 | 1344 | 0.71

Savings Calculations

Measure 1. HVAC Measures

kWh Savings for HYAC measures are based on the following equation.
00 p

f ey ey o s s, 00 0O P
Y —_ —_ —_
0¢& ¢ O0@IYONL Q¢ LQoaop T”_“_[Ou 00 00"y 00"y

Parameters for kWh Savings Calculation of HYAC Measures
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Qty Quantity of HVAC unit

Btuh Capacity of HVAC unit

ELFH Effective full load hors of the HVAC system

EER.se Minimum required HVAC efficiency, per IECC2009
EERost HVAC efficiency as installed

Following this, the evaluators calculated peak kW savings. This is based upon a PNM-

defined peak of 3:00 i 6:00 PM during summer weekdays.

calculated as:

s e VN e\ R A 16 ‘0 é "Q n
0 QXXDYOUL Q¢ NO&—— OOD
PTTT

Parameters for Peak Demand (kW) Savings Calculation of HVAC Measures

00

P
00'Y

P
00'Y

Peak kW savings are

EER:se Minimum required HVAC efficiency, per IECC2009
EERost HVAGCefficiency as installed
PCF Peak Coincident Factor
HVAC kWh Savings Calculations
Expected| Realized | Realization
Measure Quantity Btuh Hours (S)EER KWh KWh Rate
Savings Savings
Base Post
HVAC (Trane 0
YED151) 1 138,480 811 11.0 12.0 1,01 851 84.12%
HVAC (Trane 9
YHCO36) 1 31,680 811 11.2 15.0 295 581 196.68%
HVAC (Mitsubish 0
PUHYP96) 1 96,000 811 11.2 114 2,319 123 5.30%
HVAC (Mitsubish 0
PUHYP72) 1 72,000 811 11.2 13.7 2,067 940 45.45%
HVAC (Mitsubish 0
PUHYP72) 1 72,000 811 11.2 13.7 552 940 170.37%
Total 6,245 3,434 54.99%
HVAC kW Savings Calculations
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Expectel Realized | Realization
Measure Quantity Btuh PCF (S)EER EW KW Rate
Savings Savings
Base Post
HVAC (Trane 0
YFD151) 0 138,480 0.0004 11.0 12.0 0.17 0.34 200.19%
HVAC (Trane 0
YHCO036) 1 31,680 0.0004 11.2 15.0 0.06 0.23 387.43%
HVAC (Mitsubish 0
PUHYP96) 1 96,000 0.0004 11.2 114 0.18 0.05 27.29%
HVAC (Mitsubish 0
PUHYP72) 1 72,000 0.0004 11.2 13.7 0.13 0.38 289.11%
HVAC (Mitsubish 0
PUHYP72) 1 72,000 0.0004 11.2 13.7 0.90 0.38 41.76%
Total 1.44 1.37 95.39%

Measure 2: Lighting Power Density

Using values from the Deemed Savings Parameters table above, the evaluators
calculated lighting savings as follows:

O & OWIMYOLQE " DVO 206 61 i D0VDO 20661 1 2i R OO 0O

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

LPRase Allowed ASHRAE 90.1 LPD (W/ft

LPDpost Total Wattage for fixtures / square footage / 1000 kKW
Sqft Square foot area of the specific lighting area
Hourgase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed Fixtures
HCEF Heating/Cooling Energy Interactive Factor

Following this, the evaluators calculated peak kW savings. This is based upon an PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

0 QADYHU Qe QOO D00 zi QO 0D 6O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

LPDRase Allowed ASHRAE 90.1 LPD (W/ft
LPDRost Total Wattage for fixtures / squa footage / 1000 W/kW
Sqft Square foot area of the specific lighting area
Peak Coincident Factor, % Time During the Peak Period in W
PCF L .
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor

Savings from the various energy efficient measures are shown in the tables below.
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LPDyost Calculations

Total Building Total Total
New Fixture Quantity . Square Facility Facility
Footage LPDRase LPDost
4'2L T8 (25W, BF 1.14) 23 1,311.0
4'1L T5 (54W HO, BF 1.21) 66 4,312.4
4'1L T5 (54W HO, BF 1.21) 5 326.7
4'1L T5 (54W HO, BF 1.21) 11 718.7
4'2L T8 (25W, BF 0.94) 124 5,828.0
4' 3L T8 (25W, BF 0.94) 20 1,485.0
4'3L T8 (25W, BF 1.14) 7 633.5
4'2L T8 (25W, BF 1.14) 150 8,550.0
22W B-size LED 37 814.0
4'2L T8 (25W, BF 1.14) 14 798.0
22W T8size LED 6 132.0| 112,538 | 1.200 0.735
4'2L T8 (25W, BF 1.14) 3 171.0
4'2L T8 (25W, BF 1.14) 14 798.0
6" Downlight22W LED 273 6,006.0
4'1L T5 (54W HO, BF 1.11) 86 5,154.8
4' 2L T8 (28/, BF 0.94) 17 765.0
2-lamp 32W CF 8 512.0
4' 3L T8 (25W, BF 0.95) 1 71.3
8' fix 4' 6L T8 (25W, BF 0.95) 139| 19,807.5
12' fix 4' 9L T8 (25W, BF 0.95) 112 | 23,940.0
30W LED Pendant Fixture 20 600.0
Total Facility Hours
Space Type Weight Hours
Classroom 0.976 2,445
Dining Area 0011 2,365
Kitchen 0.013 1,168
Total Facility Hours 2,400

LPD kWh Savings Calculations

LPD Hours Expected| Realized Realization
Space Base | Post Sq. Ft. Base | Post "V‘.’h "V‘_’h aloS Rate
Savings | Savings
Secondary School | 1.200 | 0.735 112,538 2,400 | 2,400 | 234,079 | 133,992 1.067 53%
Total 234,079 | 133,992 | 1.067 53%

LPD kW Savings Calculations
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LPD PCF Expected| Realized Realization
Space Base | Post Sq. Ft Base | Post kW kV.V HCDF Rate
Savings | Savings
Seondary School | 1.200 | 0.735 112,538 0.42 0.42 53.60 46.69 1.344 87%
Total 53.60 46.69 1.34 87%

Results

The overall kWh realization rate for PNM-14-01500 is 57% and the kW realization rate
is 89%. The overall realization is low because of an error in the ex ante lighting savings
calculation. The evaluators reverse engineered the ex ante savings claim and
discovered that the annual hours of operation used was 4,000 hours. For a K-12 school
facility, the annual oper ati ng hakpapersi Ehe
evaluators used the annual operating hours from CA DEER 2008 by area type for this
facility, which averages to 2,399 hours per year. In addition to the difference in annual
operating hours, the evaluators verified installed lighting fixtures and calculated a higher
lighting power density (LPD) than the ex ante claimed. The ex post calculations found a
LPD of 0.735 W/sqft and the ex ante claimed 0.68 W/sqgft. The ex post LPD is higher
because the evaluators found verified fixture counts varied from what was used in the
ex ante calculations. In addition, the ballast factors the evaluators verified for linear
fluorescent fixtures increased the wattage per fixture and resulted in a higher overall
LPD.

The lower realization rate for the HVAC equipment is because the ex ante calculations
used the EER for baseline efficiency bu
use the same efficiency unit. The evaluators suggest using SEER for HVAC equipment
smaller than 5 tons but EER for units over 5.4 tons.

Verified Gross Savings & Realization Rates

t

Verified
kWh kwW
Measure kWh Savings| kW Savings Realization Realization
Rate Rate
HVAC Measures 3,434 1.72 55% 273%
LPD Improvement 133,992 46.69 57% 87%
Total 137,426 48.41 57% 89%
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13.3 QuickSaver

Appendix B: Site Reports B-125



Project Number QS3654
Program Commercial Comprehensive
Component Quick Saver

Project Background

The participant is a small office facility that received incentives from PNM for
implementing energy efficient lighting. On-site, the evaluator verified the participant had

installed:

(4
(2
(3
(1
(1
(4
(4
(4

T
1
1
1
1
1
1
1
1
1
1
1

) -14a6mp3 RW T8

1)l amp3RW T8

) -14admp3 RW T8

8 ) -lamMpPRW3T8f i xt ur es,
)

)

)

-l 4a6mp2 RW T8 f

-l 4a6mp2 RW T8 f

-l 4a6mp2 RW T8 f
)2-l4abmp RW T8 f
( 3 2) -lampdHOA5 fixtures, replacing (32) 400W metal halide fixtures;
( 5) -lanp HQTS fixtures, replacing (5) 150W metal halide fixtures;
( 5) -lap HQTS fixtures; replacing (5) 100W incandescent fixtures; and
(5) 2-lamp 26W multi 4-pin CFL, replacing 70W metal halide fixtures.

f i xtur danpT8rfixdupek;aci ng
fixtur emmpTBxturesaci ng
f i xtur danpT8rfixdupek;aci ng

r e 4@l fixtugs; ( 1 8)
i Xt ur-empTiz2dixtdreaci ng (
i Xt ur danp T8rfidupe;a ci n g
i Xt ur danp T8rfixdupeb;a c i n g
I Xt ur-lamp Ti2dixdreaci ng (

The evaluator also verified the participant had removed:

1 (5) 100W incandescent fixtures.
M&V Methodology

(4)
(21)

(3)

406 3

1)
(2)
(2)
4)

The evaluators confirmed installation of all fixtures listed in the project application.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and PNM peak parameters. The deemed values

used in calculating savings are presented in the table below.

Deemed Savings Parameters

) Annual Annual
galgﬁﬁyioeo‘ %f;o EEER 2008 Space| ) irsc | Hoursc | HCEF| HCDF| PCF
NonCFLs| CFLs
Lobby 2,594 3,957 1.216 | 1.232 0.81
Small Office Office (Open) 2,594 3,066 1.216 | 1.232 | 0.81
Office (Executive/Private] 2,594 3,066 1.216 | 1.232 | 0.81
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Mechanical/Electrical
Room 2,594 1,556 1.216 | 1.232 | 0.81
Restroom 2,594 3,957 1.216 | 1.232 | 0.81
Storage Storage (Conditioned) 3,441 2,780 1.052 | 1.540 | 0.70

Savings Calculations

Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

0¢¢0WINYOLME Qo 20601 i Qo 2z0¢061 i 270600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
kWpost Total Installed fixtures W/Fixture,s/ 1000 W/KW
Hourgase Annual Hours of Operation of Baseline Fixtures
Hourg,ost Annual Hours of Operation of Installed Fixtures
HCEF Heating/Cooling Energy Interactive Factor

Following this, evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays. Peak kW savings are
calculated as:

0 QADLYDOL Qe "W Qo 2’06 0Z® 6 'O

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

kKWhase Total Baseline fixtures x W/Fixtygg./ 1000 W/kW
KWhost Total Installed fixtures W/Fixture,.s:/ 1000 W/KW
Peak Coincident Factor, % Time During the Peak Period in W
PCF T )
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor

Lighting Retrofit kWh Savings Calculations
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Quantity

Expected

Realized

Measure (Fixtures) | ‘/auage Hours kwh kWh | HCEF ReaF:';taet'O”
Base| Post | Base | Post | Base | Post | Savings | Savings

43l T§8@4 LT84 | 4 | 8 | 76 | 2594|2504 171 114 | 1216 | 66.8%

43l TSSR“ 3LT8| 51 | 21| 85 | 76 |2594| 2,504 896 596 | 1216 | 66.5%

43l TSSR“ 38T | 3 | 3 | 8 | 76 |2594|2504| 128 85 1216 | 66.4%

43l T288§;)V4 3LT8 15 | 18| 85 | 76 | 2594|250 768 511 | 1.216 | 66.6%

42l TlgsEVSVtO ¥2L1 9 | 1 | 72 | 52 | 2594|2504 95 63 | 1216 | 665%

42l T§8@4 LT84 | 4 | 58 | 52 | 2594|250 114 76 1216 | 66.8%

42l T§8t\7v4 LT84 | 4 | 58 | 52 |2594|2504| 114 76 1216 | 66.8%

42l T1§8E\7°‘Vt° 2L 4 | 4 | 72 | 52 |3441|3441| 379 290 | 1052 | 76.5%

4OOWT'\£;'(;° A4 a0 | 32 | 453 | 211 | 2.504| 2,504 | 36,698 | 24,427 | 1.216 | 66.6%

150WT'\£|:'(;° 2L 4| 4 | 183 | 52 |4313|4313] 3104 | 2260 | 1.000 | 72.8%

ISOWMHto 44l |y | 4 | 183 | 211 | 4313| 4,313| -133 121 | 1.000 | 91.2%

TSHO

100W Inc.toDelamp| 5 | 0 | 1200 | 0 |[4313| o 1,706 | 2,156 | 1.000 | 126.4%

100WT'2|3'(;° 221 5 | 5 | 100 | 52 |4313|4313| 474 1,035 | 1.000 | 218.4%
70W MH to 2L 26W

0,
CrL MultiPi 2 | 2 91 | 51 |4,313|4,313| 379 345 | 1.000 | 91.0%
Total | 44,892 | 31,913 71.1%
Lighting Retrofit KW Savings Calculations
Quantity Expected| Realized o
Measure (Fixtures) | \Vatage PCF KW KW | HCDF Re";‘{“azti“o”
Base| Post| Base | Post | Base | Post | Savings | Savings

43l T288§;’V4 3LT8 4 | 4| 8 | 76 | 081|081 o004 004 | 1.313 | 96.4%

4'3L T§8t\f’v4 3LT8 51 | 21| 85 | 76 | 081|081 | 022 020 | 1313 | 91.8%

43l T288§7V4 3LT8 5 | 3| 8 | 76 | 081|081 o003 003 | 1.313 | 96.4%

43l T288:/0v4 3LT8| 15| 18| 85 | 76 | 081|081 | 019 017 | 1313 | 91.0%

42l T1§8EVSVt°4 LT | 1 72 | 52 | 081|081 | 002 002 | 1.313 | 86.7%

42l T288:/0v4 2LT8 4 | 4 | 58 | 52 | 081 081| 003 003 | 1313 | 108.4%
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42”2882/?/4 2LT8 4 | 4| s8 | 52 |081|o081| 003 003 | 1.313 | 108.4%
FALTIZESW0AZBT 4 | 4| 72 | 52 | 070|070 009 | 009 | 1540 | 97.6%
AOWMH 0 4°4L 1 55 | 32 | 453 | 211 | 081 | 081 | 8.93 824 | 1313 | 92.3%
T5HO
POWMA22L 1 4 | 4 | 183 | 52 | 000 | 000| 076 | 000 | 1.000 | 0.0%
T5HO
1S0WMHo 44l 1y | 1 | 183 | 211 | 000 | 000 | -003 | 000 | 1.000 | 0.0%
T5HO
100W hc. to Delamp| 5 | 0 | 100 | 0 | 0.00| 0.00| 041 | 000 | 1.000 | 0.0%
100Wine.t02°2L | 5 | 5 | 100 | 52 | 0.00| 0.00 | 0.12 0.00 | 1.000 | 0.0%
T5HO
70W MH to 2L 26W
0,
re 22 2 | 2 | 91 | 51 | 000|000 009 | 000 | 1.000 | 0.0%
Total| 1092 | 8.85 81.0%
Results

The kWh realization rate for QS-3654 is 71.2% and the kW realization rate is 81.0%.
The decrease in savings is because the ex post calculations used lower hours of
operation than the ex ante, as per the CA DEER 2008 guidelines. In addition, the ex
post calculations used coincidence factor of zero for exterior fixtures and a higher
coincidence factor the interior fixtures than the ex ante calculations.

Verified Gross Savings & Realization Rates

Verified
Measure L 80
kWh Savings| kW Savings Realization Realization
Rate Rate
4'3L T8to 4' 3L T8 28W 114 0.04 66.8% 96.4%
4'3L T8 to 4' 3L T8 28W 596 0.20 66.5% 91.8%
4'3L T8to 4'3L T8 28W 85 0.03 66.4% 96.4%
4'3L T8 to 4' 3L T8 28W 511 0.17 66.6% 91.0%
4'2L T12ES to 4' 2L T8 28W 63 0.02 66.5% 86.7%
4'2L T8 to 4' 2L TBW 76 0.03 66.8% 108.4%
4'2L T8 to 4' 2L T8 28W 76 0.03 66.8% 108.4%
4'2L T12ES to 4' 2L T8 28W 290 0.09 76.5% 97.6%
400W MH to 4' 4L T5HO 24,427 8.24 66.6% 92.3%
150W MH to 2' 2L T5HO 2,260 0.00 72.8% 0.0%
150W MH to 4' 4L T5HO -121 0.00 91.2% 0.0%
100W Inc. to Delamp 2,156 0.00 126.4% 0.0%
100W Inc. to 2' 2L T5HO 1,035 0.00 218.4% 0.0%
70W MH to 2I|;iiGW CFL Multi 4 345 0.00 91.0% 0.0%
Total 31,913 8.85 71.1% 81.0%
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Project Number QS4500
Program Commercial Comprehensive
Component QuickSaver

Project Background

The participant is an office facility that received incentives from PNM for implementing
energy efficient lighting. On-site, the evaluators verified the participant had installed:

T (94) -ldnp RW T8 fixtures, replacing (94) 46 -ladnp T12 fixtures.
M&V Methodology

The evaluators confirmed installation of all fixtures listed in the project application.
Savings for the lighting measures were calculated using CA DEER 2008 deemed values
by space type for hours of use, along with a stipulated Peak Coincident Factor (PCF),
Heating Cooling Energy Factor (HCEF) and Heating Cooling Demand Factor (HCDF)
determined using local weather data and PNM peak parameters. The deemed values
used in calculating savings are presented in the table below.

Deemed Savings Parameters

Annual Annual
EQ@EE?Z? $A5EERZOO8Spa‘:e Hoursc | Hoursc | HCEF| HCDF| PCF
g ype | 1yp NonCFLs| CFLs

Small Office | Office (Executive/Private 2,594 3,066 1.216 | 1.232 | 0.81

Savings Calculations
Using deemed values from the table above, the evaluators calculated lighting savings
as follows:

6& ¢ CWIIYOO QE "Whd 2z0E 610 Qo 20& 61 i 270600

Parameters for kWh Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtuygg./ 1000 W/kW
kWpost Total Installed fixtures x W/Fixtugg:/ 1000 W/KW
Hoursase Annual Hours of Operation of Baseline Fixtures
Hoursos: Annual Hours of Operation of Installed Fixtures
HCEF Heating/Cooling Energy Interactive Factor
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Following this, the evaluators calculated peak kW savings. This is based upon a PNM-
defined peak of 3:00 i 6:00 PM during summer weekdays.

calculated as:

0 QADLYDHL Qe "W
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Peak kW savings are

Parameters for Peak Demand (kW) Savings Calculation of Lighting Retrofit Measures

KWhase Total Baseline fixtures x W/Fixtyge./ 1000 W/KW
KWoost Total Installed fixtures W/Fixture,s/ 1000 W/KW
PCE Peak Coincident Factor, % Time During the Peak Period in W
Lighting is Operating
HCDF Heating Cooling Demand Interactive Factor
Lighting Retrofit kWh Savings Calculations
Quantity Expeced | Realized o
Measure (Fixtures) Wattage Hours kWh HCEF Re?zh;taetlon
Base| Post| Base | Post | Base | Post | Savings | Savings
4 4L T;gxd' 2L T8 94 94 188 52 |2,594| 2,594 | 36,073 40,325 1.216 111.8%
Total | 36,073 40,325 111.8%
Lighting Retrofit KW Savings Calculations
Quantity Expected| Realized s
Measure (Fixtures) Wattage PCF kw HCDF ReaRI:te;tlon
Base| Post| Base | Post | Base | Post | Savings | Savings
FATZOA2TY 94 | 94 | 188 | 52 | 081|081 | 1156 | 1360 | 1313 | 117.6%
Total 11.56 13.60 117.6%
Results

The kWh realization rate for QS-4500 is 111.8% and the kW realization rate is 117.6%.
The ex ante incorrectly classified this facility as Small Retail and the evaluators verified
onsite that the facility is a Small Office. This reduced the hours of operation, increased
the HCEF, and decreased the HCDF.

Verified Gross Savings & Realization Rates

Verified
Measure LS h
kWh Savings| kW Savings Realization Realization
Rate Rate
4'"AL T12to 4' 2L T8 28\ 40,325 13.60 111.8% 117.6%
Total 40,325 13.60 111.8% 117.6%
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