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Introduction

Los Angeles Department of Water & Power (LADWP) has implemented several energy efficiency
programs to motivate customer reduction in energy demand resulting in energy savings. In order to
verify the energy savings achieved by their customers, LADWP has contracted with Expedient
Energy (ExEn) to conduct independent Measurement and Verification (M&V) for their energy
conservation and incentive measures.

LADWP electric customers have implemented energy conservation measures at their buildings and
facilities in accordance with the LADWP's Incentive Programs in four project areas:

» HVAC

s Refrigeration

» Chilter Efficiency

e Lighting (CLEQ)

LADWRP provided copies of participant application forms to ExEn in each of the four targeted areas.
Upon receipt and review of these applications, ExEn conducted site visits of selected customers
and performed targeted M&V audits. -

&

This document provides the findings of the M&V Audits in each area.

Expedient Energy Tustin, Calffornia
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Executive Summary

Purpose of Measurement & Verification (M&V)

M&V* is utilized to quantify facility and utility energy savings using industry standardized, replicable
methodologies. These methodologies allow accurate comparison results of a facility's energy
usage at various times, e.g. before and after implementation of Energy Efficiency Measures
(EEMs). M&V provides real data that indicates the value of the project implementation, as well as
confirming that the EEMs were initiated as indicated by the participant application forms.

ExEn’s M&V Program for LADWP Energy Efficiency Program serves three specific purposes:

1. Verify proper installation and implementation of the Energy Efficiency Measures
associated with the Energy Efficiency Program

2. Note deficiencies, as needed

3. Measure actual energy savings associated with EEM implementation

;Measuremént and Verifi cation (M&V) within‘this report defines project  -specific Energy Efficiency
Measures (EEMs) as implemented in accordance with the LADWP Energy Efficiency Program
(EEP).

Methodology

The specific methodologies utilized by ExEn for measuring and verifying actual energy savings as a
result of implemented efficiency measures vary depending upon the actual technologies being
assessed. However, the general methodology utilizes the assumed baseline efficiency of the
equipment to be replaced and the actual energy usage of the new equipment under the same times
and modes of operation. For example, an assumption of replaced equipment energy usage at peak
hours of operation is compared to new equipment energy usage at peak hours of operation.
Specific methodologies, and discrepancies as applicable, are noted for each program.

OVERVIEW OF INDIVIDUAL PROGRAMS

EXEn visited four (4) identified sites and performed the required M&V to verify the following:

s Properinstallation

s Confirming the installed unit for size and efficiency as per submittals
s Check operation of condenser fan, compressors, and supply air fan
= Note any deficiencies ‘

ExEn prepared independent energy saving calculations and conducted verification of
electric demand saving (kW) and electric energy savings (kWh) attributed to the EEM's and
compared to LADWP established baseline energy consumption for the EEMs.

Expedient Energy Tustin, California
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Analysis Methodology

Efficiency of package units is measured by the Energy Efficiency Ratio (EER) or Cooling
Btu’s per hour divided by electric input in Watts.

The energy savings is based on comparing the efficiency of the new installed unit with the
existing unit that was replaced. Savings are estimated by simply applying the ratio of
baseline efficiency (see table A)to installed efficiency. This method assumes that the
baseline HVAC equipment operates identically to the proposed equipment but in a less

efficient manner.
Determining Energy Savings:

The following activities have been completed in order to demonstrate savings:

» Determine baseline, minimum standard, efficiency (EER) by comparing the
existing unit efficiency with the required minimum Title-24 efficiency and
degrading the efficiency by 1% per year

» Determine new HVAC system efficiency (EER)

» Calculate post-installation HYAC system equipment energy use (kW-h)

) :"I"able-A' Tiﬁe 24 Minimum Eﬁiciency Requirements

Efficiency

65,000 Btu/h and {135,000 Btuh and {240,000 Btu/h and 760,000 Btuh ]

Tille 24 standard ! i i

1 135,000 Btu/h {240,000 Btu/h ' 760,000 Btuih ;
I o185 T B2EER | 8.5 EER | B5EER | 82EER
| 1998 i TBYEER i 85 EER l 85 EER | TH2EER |
\ 2001 : 10.3EER |"" ' 8.7 EER | 9.5EER ! 92 EER i
\ T 2005 T | 97 EER : 9.5 EER 82 EER 1

10.3 EER

For all units over 20 years ofd, a base efficiency of 6.4 EER Is assumed.

Projected HVAC Project Energy Savings
The following table summarizes M&V results for HYAC program.

HVAC Projects Summary
LADWP LADWP
Projected ExEn Projected ExEn % of LADWP
Project Savings Savings Savings Savings Projection

kW KW kWh kWh
5.50 6.60 5,726 6,868 120%
5.50 7.38 5,726 7,686 134%
1.34 2.04 1,395 2,119 152%
4,35 4.80 4,528 4,994 110%
16.69 20.81 . 17,374 21,668 125%

Expadient Enargy

Tustin, California
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Conclusion and Recommendations for HVAC Program

As shown in the table above, actual total customer energy savings exceeded LADWP
projected energy savings by 25%. Better-than-projected realized energy savings by
customers can be directly tied to the conservative baseline energy consumption
assumptions used by LADWP to determine the efficiency of the original existing units
scheduled for replacement. Assumptions must be recognized as such and are based on
factors such as the recognized industry standards of energy usage determined by the age
and condition of the unit. Another method of determining a baseline is to measure the
actual energy usage of the units in question. The measurement method provides a more
accurate baseline of energy usage.

Refrigeration (RP)

EXEn visited four (4) identified sites to perform required M&V to verify proper installation of
the new refrigerators and door gasket replacement on refrigerators that was incentivized
according to EEP's by LADWP,

ExEn prepared independent energy saving calculations and conducted verification of
electric demand saving (kW) and electric energy savings (kWh) attributed to the EEM's.

Analysis Methodology

The energy savings is based on the post-installation electrical consumption of the new
refrigeration equipment. Savings are estimated by simply applying the ratio of baseline
efficiency to proposed efficiency. This method assumes that the baseline refrigeration
equipment operates identically to the proposed equipment but in a less efficient manner.

Determination of Energy Savings:
The following activities were completed in order to demonstrate savings:

» Determine baseline, minimum standard, efficiency
> Determine new refrigiération system efficiency
> Calculated post-installation refrigeration system equipment energy use (kW-h)

Projected Refrigeration Project Energy Savings
The following table summarizes M&V result for Refrigeration program:

Expedient Enargy Tustin, California
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Refrigeration Projects Summary

LADWP
Projected ExEn % of LADWP
Project Savings Savings Projection
kWh kWh
4,927 5,256 107%
1,661 1,664 100%
110,300 107,222 97%
R 107,582 104,506 97%
Total 224,470 218,648 97%

Conclusion and Recommendations for Refrigeration Program (RP)

M&V determined that the total targeted energy savings for the refrigeration incentive
" ‘program was met within the acceptable margin of 3% below the LADWP established
baseline.

=
-

Chiller Efficiency (CEP)

ExEn’s subcontractor Alliance Consulting Engineers (ACE) visited the four (4) designated
sites to perform required M&V to verify proper installation of the chillers that were
incentivized according to EEP’s by the department.

ExEn prepared independent energy saving calculations and conducted verification of
electric demand saving (kW) and electric energy savings (kWh) attributed to the EEM's.

Analysis Methodclogy

The energy saving calculations_are based on the new chiller IPLV {Integrated Part Load
Value) compared to measured IPLV based on kW/ton chiller efficiency under different load
conditions as is shown below. The key assumption that allows this fype of calculation is that
the proposed and baseline chillers have identical operating characteristics. That is, the only
difference between the proposed and baseline chillers is the rated efficiency.

Site Measurement;

s A=kW/ton @ 100% Load

s B =kWiton @ 75% Load

»  C=kWiton @ 50% Load

o D =kWton @ 25% Load

o Calculating the measured IPLV

IPLV = 1/((0.01/A)+(0.42/B)+{0.45/C)+(0.12/D}))

Expedient Energy Tustin, Califarnia
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After analyzing all gathered data, chiller's kW/ton performance was extrapolated and
calculated for various load condition. Then, the calculated kWfton was used to determine
chiller's IPLV.

Projected Chiller Project Energy Savings
The following table summarizes M&V results for Chiller Efficiency program.

Chiiler Projects Summary

LADWP LADWP
Projected ExEn Projected ExEn % of LADWP
Project Savings Savings Savings Savings Projection
kW kw kWh kWh

56.51 58.91 108,388 112,985 104%

72.40 76.68 138,863 147,076 106%

214.80 203.65 411,986 390,598 95%

292.50 281.98 561,015 540,837 96%

. 851.01 824.87 1,220,253 1,191,506 7%

Conclusion and Recommendations for Chiller Efficiency Program (CEP)

M&V determined that the total targeted energy savings for the chiller efficiency incentive
program was met within the acceptable margin of 3% below the LADWP estabiished
baseline.

Lighting (CLEQ)

ExEn's subcontractor Global Energy Services (GES) visited the ten (10) designated sites to
perform required M&V to verify proper installation of the lighting system that was
incentivized according to EEP's by LADWP,

ExEn prepared independent energy saving calculations and conducted verification of
electric demand saving (kW) and electric energy savings (kWh) attributed to the EEM's.

Analysis Methodology
The pre-retrofit parameters were compared to post-retrofit parameters to derive electric
demand (kW) and electric energy (kWh) savings.

Projected Lighting Project Energy Savings
The following table summarizes M&V results for lighting program.

Expedient Eneigy Tustin, California
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CLEO Projects Summary

LADWP LADWP % of
Projected ExEn |Projected| ExEn LADWP
Project Savings | Savings | Savings | Savings | Projection
kW kW kWh kKWh
3.281 1.737 12,678 6,712 53%
3.978 3.886 14,894 14,701 98%
2.214 2.205 8,289 8,256 100%
1.350 1.312 5,054 4,912 97%
19.58 18.192 73,308 68,111 93%
8.541 7.42 31,978 28,691 87%
4.323 3.873 16,185 15,259 90%
8.49 7.945 24,484 | 23,020 94%
51.757 46.57 186,869 | 169,662 90%

Conclusion and Recommendations for Lighting Program (CLEO)

In some cases customer installed lighting fixtures were not the same as the fixtures proposed in the
incentive applications. Therefore, the verified total energy savings for the lighting incentive program
for the selected customers in this report are 10% less than the LADWP projected energy savings.
We recommend that all lighting energy savings measures applications for rebate be verified for
installation before the rebate amounts are paid to the customers.

Summary Conclusion and Recommendations for All Programs

Measurement & Verification of energy savings for most LADWP incentive programs showed that
the baseline energy savings were achieved as projected by LADWP. In rare cases, the installed
equipment were not the same as the units proposed in the incentive applications. In these
situations energy savings calculations were not in line with established LADWP baselines. In order
to avoid a recurrence of this issue, Expedient Energy recommends verification of all installed
equipment before the incentive amount is paid to the customers. These discrepancies highlight the
need for continuing measurement and verification efforts in any successful energy efficiency
program to ensure both the accuracy and efficacy of the process.

xpedient Energy Tustin, California
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HVAC Detail of Measurement and Verification Activities

To perform Measurement & Verification for task HVAC-3, ExEn visited these four selected sites:

R L T e A new 10-ton Lennox package
Gas/Electric roof top air con

- Lo ST gy A new 7.5-ton Trane package
Gas/Eiectnc roof top air condltlomng unit was lnstalled at this acalzty

The following describes the site locations and HVAC systems that were verified per EEP incentive
Jfor these locations:

i T e s T T : b | This store is located in a strip
mall and is a single-s structure. A new 10 ton Lennox package Gas/Electric roof top air
conditioning unit was installed at this facility. Table below shows summary of the energy savings for
this unit.

Account Name:
Service Address:

Size of replaced unit 10 Tons

Age of replaced unit 15 Years

Minimum T-24 efficiency {1995 Std) 8.2 EER

Efficiency degradation 1% Per Year

Existing Unit Efficiency _ 6.97 EER

DESCRIPTION:

Replaced (1) 10.0 Tons AC units with new LENNOX, LGA120H2B
A New AC Units Tons Replaced 10 Tons
B Annual Cooling Hours 1,041 Hours
C EER of Existing AC unit 7.0 1.72 kWiTon
D EER of New AC unit 11.3 1.06 kW/Ton
E Existing AC Demand =AxC 17.22 kW
F New AC Demand =AxE 10.62 kW
G Demand kW Saved =E-F 6.6 kW
H Annual kWh Saved =GxB 6,868 KkWwh

Expedient Energy Tustin, California
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ETE L T o R Y | his building is a
relatively old stand alone single story g. Anew 10-ton Carrier package Gas/Electric roof top
air conditioning unit was installed. Table below shows summary of the energy savings for this unit.

Account Name:
Service Address:

Size of replaced unit 10 Tons
Age of replaced unit 20 Years
Mirnimum T-24 efficiency (1995 Std) 8.2 EER
Efficiency degradation 1% Per Year
Existing Unit Efficiency 6.56 EER
DESCRIPTION:
Replaced (1} 10.0 Tons AC units with new CARRIER, 48HJD012
A New AC Units Tons Replaced 10 Tons
B Annual Cooling Hours 1,041 Hours
c EER of Existing AC unit 6.6 1.83 kW/Ton
D EER of New AC unit 11.0 1.09 KW/Ton
1 Existing AC Demand =AxC 18.29 kW
F New AC Demand =AxE 1091 kw
G Demand kW Saved - : =E-F 7.4 kW
H Annual kWh Saved =GxB 7,686 kWwh

o : paane The
complex is a refatively old 3-story building. A new 2-ton RUUD package roof top Heat Pump unit
was installed for one of the units in this building. Table below shows summary of the energy savings
for this unit.

Account Name:
Service Address:

Size of replaced unit 2 Tons

Age of replaced unit 30 Years

Existing Unit Efficiency 6.4 EER

DESCRIPTION:

Replaced {1} 2.0 Tons AC units with new RUUD, RQPLB-024.JK000
A New AC Units Tons Replaced : 2 Tons
B Annuat Cooling Hours 1,041 Hours
Cc EER of Existing AC unit 6.4 1.88 kW/Ton
D EER of New AC unit 14.0 0.86 kW/Ton
E Existing AC Demand =AXC 3.75 kW
F New AC BPemand =AxE 1.71 kW
G Demand kW Saved =E-F 20 kw
H Annual kWh Saved =GxB 2,18 kWh

Expedient Energy : Fustin, California
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o _ _ @y | his storeis locatedin a
strip mall and is a single-story structure. A new 7.5-ton Trane package Gas/Electric roof top air
conditioning unit was installed at this facility. Table below shows summary of the energy savings
for this unit.

Account Name:
Service Address:

Size of replaced unit 7.5 Tons
Age of replaced unit 14 Years
Minimum T-24 efficiency (1995 Std) 8.2 EER
Efticiency degradation 1% Per Year
Existing Unit Efficiency 7.05 EER
DESCRIPTION:
Replaced (1} 7.5 Tons AC units with new TRANE, YHC092A3RLA
A New AC Units Tons Replaced 7.5 Tons
B Annual Coaling Hours 1,041 Hours
c EER of Existing AC unit 71 1.70 kWiTon
1D EER of New AC unit 11.3 1.06 kW/Ton
1E Existing AC Demand =AxC 12.76 kW
F New AC Demand =AxE 7.96 kW
G Demand kW Saved ~ =E-F 4.8 kW
H Annual kWh Saved =G xB 4,994 kWh

Expedient Encrgy Tustin, California
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HVYAC Summary of LADWP Projected Savings
The following table provides LADWP projected savings and ExEn M&V Data Results.

TABLE-t

Energy Efficiency Report Summary

Capacity

Unit Effeciency

New Unit

Old Unit

Savings

Anral Savings

% of LADWR

Account Servicn
Name Address

# of Unit

Manufaturer

Model Number

Sarial Number

Tens

New EER

Old EER

1

LEMNOX

LGA120H2B

100

113

70

kW

kW

W

kWh

[:8:12:)

Projection

120%

ﬁlm% 1 | cesmer

48HIDG12

wo |

.0

]

RULD

RQPLB-1241K000 | 764250675585 |

zo0 |

14.0

-

R

L

TRANE

YRCOFZAIRLA

ezmioMzL |

7.5 ;

13

Conclusion and Recommendations for HVAC Program

As shown in the table above, actual customer energy savings exceeded LADWP projected

energy savings by 25%.

Better-than-projected realized energy savings by customers can

be directly tied to the conservative baseline energy consumption assumptions used by
LADWP to determine the efficiency of the original existing units scheduled for replacement.
Assumptions are based on factors such as the recognized industry standards of energy
usage determined by the age and condition of the unit. Another method of determining a
baseline is to measure the actual energy usage of the units in questlon This method

provides a more accurate baseline of energy usage.

Expedient Enargy

Tustin, California
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Refrigeration Detail of Measurement and Verification Activities

ExEn visited four selected sites to perform M&V on Refrigeration TASK-4. The following describes
the sites and number of refrigerators that were verified per EEP incentive.

@a | Nis restaurant is out of

busin nd no access to the store was available.

et e s D e 5. Cstablishment is a restaurant, A new
refrigerator unit wi Glass Door Rich In style was installed in this resturant. Table-1 shows
summary of the energy savmgs for this unit.

_ _ L i 8. New gaskets were installed on glass
door refrlgerators for total of 65 refrtgerators Table-z shows summary of the energy savings for
these units.

. New gaskets were

installed on glass door refrigerators for total of 71 refrigerators. Table-2 shows summary of the

_ energy savings for these units.

-

Refrigeration Summary of LADWP Projected Savings

The following tables show verified data and energy savings projections for each location.

Project; M&V
Task: RP -4
Date: 7i8i2008
EXEN Jab #: 08-135
TABLE-1
Energy Efficiency Report Summary
Annual Savings | Annual Savings | Delta Annuai
Savings LADWP ExEn Savings % of LADWP
Projection
Acgount Name | Service Addrass | Bescriplion Manufacturer | Madel # Type # of Units KW KWh kwh KWh
e o oo A | vostiza | K120 SRH acw-A + .60 4,927 Out of Buslness NiA NiA
Naw Refrigersntor Trus Food service
b Y I {Ginss door reach-in) Eouipment | < GOM32 Reach-in 1 0.19 1,661 1,664 3 100%

TABLE-2
Energy Efficiency Report Summary
. Delta Annuat
Refrigerator | Total Gasket | Gasket | Savings A"“:::J‘?;;‘"Bs Annug;g:vings Savings %, of LADWS
Proj
Account Name | Service Address Description # of Glass Doar | Linear Foot | Madle # kW kwh kWh kWh
52 20 x§9° 768.5 EES 2263
s IR Rerigaratar Doer Gasket 15 29.88" x 60.75" 226.6 EES 263 | 12,24 110,300 107,222 -3,078 97%
[ replaced 4 31" x 58" 60.0 EES 2253
q Refigaralor Door Gasket S 29.88" x65.06" 1028 eEs 2283 | 11.93 107,582 104,506 3,076 7%
replaced

Conclusion and Recommendations for Refrigeration Program (RP)

M&V determined that the total targeted energy savings for the refrigeration efficiency

incentive program was met within the acceptable margin of 3% below the LADWP
established baseline.

Expediant Energy Tustin, California
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Chiller Efficiency Detail of Measurement and Verification
Activities

EXEn’s subcontractor Alliance Consulting Engineers (ACE) visited the selected sites to perform
required M&V to verify proper installation of the chiller system that was incentivized according to
EEP's by the department,

ExEn prepared independent energy saving calculations and conducted verification of electric
demand saving (kW) and electric energy savings (kWh) attributed to the EEM's.

Analysis Methodology

The energy saving calculations are based on the new chiller IPLV (Integrated Part Load Value)
compared to measured IPLV based on kW/ton chiller efficiency under different load conditions as is
shown below.

Site Measurement:

o  A=KkWiton @ 100% Load

» B=kW/ton @ 75% Load

s C=kW/lton @ 50% Load

o« D =kWton @ 25% l.oad

s Calculating the measured IPLY

IPLV = 1/((0.01/A)+(0.42/B)+(0.45/C)+(0.12/D})
To measure kW/ton of the new installed chiller the following tasks are performed:

Utilizing a Electric Meter (B-clamp Meter 6000) measured the electric input to the chiller
Utilizing the chiller's control board to register electric input and performance load
Record performance data throughout the day at various chiller loading condition
Process and analyze data and project chiller efficiency

Bwp=

After analyzing alf gathered data, chiller's kW/ton performance was extrapolated and calculated for
various load condition. Then, the calculated kW/ton was used to determine chilter's IPLV (see table
B).

The key assumption that allows this type of calculation is that the proposed and baseline chillers
have identical operating characteristics. That is, the only difference between the proposed and
baseline chillers is the rated efficiency.

Expedient Energy Tustin, California
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Chiller Efficiency Detail of M&V Site Visits

EXEn visited four selected sites to perform M&V on task CEP-1. The following describes the site
and number of Chiller systems that were verified per EEP incentive.

: . Gt The building is
Only ch:ﬂer CH-2 is mchded in this program.

equipped with two chillers, located in the basement.

The chiller capacity is 299 tons. Table-1 shows summary comparison of the energy savings for this
unit based on the LADWP and M&V calculation methodology. Based on this comparison the new
installed chiller performs approximately 4.0% (see table-1) better than the original projections.

PR e
nly the smaller pony chliier CH-3

uig is eiedWI ree l ers, located In

is included in this program. The chiller capacity is 362 tons. Table-1 shows summary comparison of
the energy savings for this unit based on the LADWP and M&V calculation methodology. Based on
this comparison the new installed chiller performs approximately 6.0% (see table-1) better than the
original projections.

) The building

" "is equipped with two chillers, located in a chiller plant. Both chlliers CH 1 and CH 2 are included in
this program. The chillers are 600 tons each for a total capacity of 1200 tons. Table-1 shows
summary comparison of the energy savings for these units based on the LADWP and M&V
calculation methodology. Based on this comparison the new installed chillers perform approximately
5.0% (see table-1) less than the originai projections.

R R R e T SRRt ] The building is equipped with
three chillers, located In a chiller plant. AIE three chltiers CH 1, CH-2 and CH-3 are included in this
program. Each chilier is 500 tons. Combined, the three chillers provide 1500 tons of cooling.
Table-1 shows summary comparison of the energy savings for these units based on the LADWP
and M&YV calculation methodology. Based on this comparison the new installed chillers perform
approximately 4.0% (see table-1) less than the original projections.

Expedient Energy Tusting California
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Table B

CALCULATED IPLV FIGURES BASED ON FIELD
MEASUREMENT VERIFICATION

Building # 3350 3450 3530 5905
kWiton kWiton | kW/iton | kW/iton
At 100% toad 0.6 0.56 0.58 0.55
At 75% load 0.47 0.41 0.45 0.43
At 50% load 0.34 0.28 0.32 0.31
At25%load | 0.45 0.39 0.44 0.38
IPLV 0.40 0.34 0.38 | 0.36

PROVIDED IPLV BY LADWP FOR REBATE AMOUNT
PAID TO THE CUSTOMER

PLV | 041 ]

0.35

0.37

0.36

Expedient Energy

Tustin, California
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Lighting Efficiency Detail of M&V Activities

ExEn's subcontractor Global Energy Services (GES) visited ten (10) sites to perform the required
M&YV to verify proper installation of the lighting system that was incentivized according to EEP's by
the department.

ExEn prepared independent energy saving calculations and conducted verification of electric
demand saving (kW) and electric energy savings (kWh) atfributed to the EEM’s.

Analysis Methodology

The pre-retrofit parameters were compared to post-retrofit parameters to derive electric demand
(kW) and electric energy (kWh) savings

System Performance Factors - lllumination levels were verified to the lighting levels stated or
desired by the LADWP and provided in the site data package, unless otherwise noted. Generally,
these levels include: 50 foot-candles (fc} at work station surfaces, 30 fc in work areas and 10 f¢ in
ion-work areas, measured at a height of 30. inches above floor level. Total harmonic distortion of
electronic ballasts used in fluorescent retrofits does not exceed 15 percent.

Savings Calculation:

The average kW and peak kW are the same for all measures. Unless otherwise specified, GES
determines the hours of operation per year for all measures during the pre- and post-inspection and
enters that number in their final post-inspection report spreadsheet. The resulting number of hours
are used to determine the annual energy savings (kWh). LADWP baseline of 72W for 2T12 and
ES Ballast and 55W for a 2T8 and Electronic Ballast is used. Also, the LADWP kW and kWh
savings take the de-lamping from T12 to T8 into consideration which could not be field-
verified. As such, the energy (kW and kWh} savings are for retrofits only.

Lighting Efficiency Detail of M&V Site Visits

ExEn's subcontractor Global Energy Services (GES) visited the following ten (10) sites to perform
the required M&V to verify proper installation of the lighting system that was incentivized according
to EEP’s by LADWP. Detail of each site visit follows in the next section.
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—
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1. Customer Name:

k- Commercial Office

This is a multi-tenant 2-story commercial office. Customer received a proposal for retrofit of 300 two
{2) T-12 lamps and one electro-magnetic ballast with two (2) T-8 lamps and one electronic ballast.
Alighting retrofit was performed on 193 2-lamp fixtures. The fixtures in the WIC - Pediatric area are
four lamps with two electronic ballasts. However, the installed ballasts are High Light Qutput
ballasts (REL-2P32-HL-SC) with an input power of 79W for two (2) T-8 lamps. The field verified
energy savings are compared to a baseline of two (2) F-40 with energy saver magnetic ballast as
the existing condition. The new system uses 0.007KW more per two (2) T-8 with one electronic

ballast.

Energy Saving Table:

LADWP EXISTING DATA

Invoice Task KW Saving Total kW Total kWh
Measure Code |No. Existing # Incentive Per ltem Hours Savings Savings
2X4, 2L- Fl.
LID0102 CLED-4 Fixiure 193 0.017 3664 3.284 12678
Total 193 0017 = eG4 3.281 12678
%
GES FIELD VERIFICATION
Baseline | Retrofit Ballast
Watts per | REL-2P32-HL~ [KW Savings Total KW | Total kWh [% of LADWP
Location Pix F.C. 1t Verified New fixture Sc per iem Hours | Savings | Savings |Projeciion
wi2 T8 & 1 El.
Corridor Y 35 193 Ball. 88 79 0.009 3864 1.737 6712 53%
Total 193 38 7% 0.009 3864 1.937 8712 53%

Conclusion and Recommendations

As shown and described above, the customer installed a higher energy use lighting fixture than
submitted in the rebate application. Therefore, the amount of energy savings are 47% less than
originally projected. It is recommended that the actual installation of all lighting energy savings
measures applications be verified before the rebate amounts are paid to the customer.

Expedient Energy

Tustin, California
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Date of EM&V: 7-10-2008

This is a single-story Post Office. Eight (8) foot fixtures have been retrofitted with three (3) T-8 or
one (1) T-8 on a 4-foot section and two (2) T-8 in the other 4-foot section with one 3-Lamp
electronic ballast.

Energy Saving Table:

LADWP EXISTING DATA
Invelce Task KW Saving Total kW Total kWh
Measure Code  [Na, Existing # Incentive Per ltem Haurs Savings Savings
40WTI28
LICe101 CLED-3 Mag. Ball, 32 0.017 3744 0544 2087
140W T12 &
Lica102 CLEO-3 Mag. Ball. 16 0.013 3744 0.208 779
240WTI2&
LIEOT0A CLEOS Mag. Ball. 22 0.027 3744 0.594 2224
240W T12 &
LIED102 CLEO-§ Mag. Ball. 10 0.022 3744 0.22 824
F4OWT12& e
LIE0103 CLEQ-5 Mag. Ball. 8 0.047 3744 0.282 1056
440WT12 &
LIEQ104 CLEOS Mag. Bl 48 0.088 3744 1.824 6829
440WT12 &
LIED105 CLEC-S Mag. Bal. 5 0.055 4744 0.275 1030
LIJo102 CLEO-1G incandescent 1 0.631 3744 0.03 118
Total 140 3.978 14894
GES FIELD VERIFICATION
Baseline | peyrofit Ballast
Watts per | Rl 2p32 HL- [KW Savings Total kW | Total kWh |% of LADWP
Location Plx E.C. # Verified New fixture sC per iem Hours | Savings { %avings [Projection
178 & 1E.
Lobby Y 40 32 Bail, 43 26 0.017 3744 0.544 2037 100%
178418l
Side & Breakraam ¥ 50 16 Bail. 43 30 0.013 3744 0.208 779 100%
2TB&1EL 72
Lobby ¥ 40 22 Ball.fo 45 0.627 a744 0.594 2224 100%
27T8& 1 &l 72
Main Floor ¥ 50 10 _Baliulo 50 0.022 3744 0.22 524 100%
aTaat el
Maln Floor Y 55 ] Ball, 115 72 0.943 3744 0.258 966 1%
Mail Rgom (5' 3T8& 1 E.
Ceiling) Y 75 48 Ball, 115 78 0.037 3744 1.776 6649 7%
4TB&1EL
Lobby Y 55 5 Ball. 144 93 0.051 3744 0.255 965 a3%
¥ 1 LED 38 5 0.031 8640 0.031 268 100%
Total 140 1886 14701 98%
Conclusion and Recommendations
All lighting energy savings measures at this site were installed according to the submitted
application and the projected energy savings are being achieved.
Expadient Energy Tustin, California
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Date of EM&V 07-09-2008

This is a single-story Post Office. Eight (8) foot fixtures have been retrofitted with three (3) T-8 or
one {1) T-8 on a 4-foot section and two (2) T-8 in the other 4-foot section with one 3-Lamp

glectronic ballast.

Energy Saving Table:

LADWP EXISTING DATA

Invoice Task KW Savings Total kW Total kWh
Measure Cade  |No. Existing # Incentive per ltem Hours Savings Savings
Liceio1 CLEO-3 SOW fne. 1 0.033 3744 0.033 124
LiGG102 GCLEO-3 75 Winc. 2 0.05 3744 0.1 34
LIED101 GLEO-5 BOW incand. 1 0.048 3744 0.048 180
140W TH2 &
LIEOf02 CLEQ-5 Mag. Ball. 2 0.017 3744 0.034 127
140W T12 &
LIEO1e3  fcLeos _Mag. Ball ¥ 0.013 3744 0.091 341
4OW T2 & N
LIE0104 CLEO-5 Mag. Ball, 4 0.027 3744 0.108 404
40W T2 &
LIE0105 CLEQ-5 Mag. Ball 10 0.047 a764 0.47 1760
40W T12 &
LIE0105 CLEQ-5 Mag. Ball. 35 0.038 3744 1.33 4980
Total 62 2.214 5289
GES FIELD VERIFICATION
Baseline
Watts per | Installed Watts | KW Savings Total kW | Total kWh {% of LADWP
Logation Picture F.C. it Varified New Flxture per Fixture per item Hours Savings Savings jProjection
Janitor 1 <14 Walls 60 13 0.047 3744 0.047 176 142%
Eront 2 14-26 Walts 75 23 0.052 3744 0104 389 104%
Side Door 1 < 14 Watls 60 13 0.047 3744 0.047 176 98%
178 &1 EL
Reslroom 2 Bali. 72 26 0.046 3744 0.092 344 271%
1784 1ElL
Main Floor Y 60 7 s Bal, 43 26 0.017 3744 0.119 448 131%
2 T8 &1EL
Main Floor Y 100 4 Ball, 72 56 0.017 3744 0.068 255 63%
3TB&1EL
Main Flacr {Lobby} Y 45 10 Ball. 115 68 0.047 3744 047 1760 100%
Main Ficor (Lobby 3T8&1EL
Caunter) Y 100 34 Ball. 115 78 0.037 3744 1.758 4710 95%
Total 81 2.208 8256 100%
Conclusion and Recommendations
All lighting energy savings measures at this site were installed according to the submitted
application and the projected energy savings are being achieved.
Expedient Energy Tustin, California
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BR%e of EM&V: 07-09-2008

This is a single-story Post Office. Eight (8) foot fixtures have been retrofitted with three {3) T-8 or
one (1) T-8 on a 4-foot section and two (2) T-8 in the other 4-foot section with one 3-Lamp
electronic ballast.

Energy Saving Table:

LADWP EXISTING DATA

Hrvoice Fask KW Savings Total kW Total kWh
Measure Code  [No. Existing # Incentive per item Hours Savings Savings
LIAD102 CLEOA 75W Incand. 2 0.08 3744 0.100 374
1T40WTI2 &
LiC010% CLEO-3 Mag. Ball. 14 0.017 3744 0.238 891
140W T12 &
LIEG101 CLEG-5 Mag. Ball. 2 0.027 3ra4 0.054 202
240WT12 &
. LIEO102 CLEC-5 Mag, Ball. 14 0.022 744 0.308 1153
340WTI282 -
LIEQ104 CLEO-§ Mag, Ball, 16 0.038 3744 0.508 2276
4400712 &
LIEO106 CLEO-5 Mag. Ball. 1 0.042 3744 0.042 167
Total ' 49 1.35 5054
GES FIELD VERIFICATION
Basaline
Watts per | Installed Watts | KW Savings Total kW | Total kWh §% of LADWP
Lacation Picture F.C. # Verifled New Fixture per Fixture per item Hours Savings Savings [Projection
23W scraw-in
Restracm Y 20 2 CFL 75 23 0.052 3744 0.104 389 104%
1T8&1EL
Mail Room Y 83 14 Ball. 45 26 0.019 3744 0.266 956 112%
2T8&1EL
Locker Room Y 52 2 Zall. 7z 45 0.027 3744 0.054 202 100%
2Te&1Ei
Main Floor hd 54 14 Bail. 72 55 .07 3744 0.238 891 %
3TB&3E
Main Floor Y 73 16 Ball. 118 78 0.038 3744 0.608 2278 100%
47T8&1ElL
PO Box Area Y 56 1 L, Ball. 144 102 0.042 3744 0.042 157 100%
Total 49 1312 4912 97%

Conclusion and Recommendations

Alllighting energy savings measures at this site were installed according to the submitted
application and the projected energy savings are being achieved.

Expedient Energy

Tustin, Califoriia
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Date of EM&V: 08-15-2008

grocery store similar to Albertsons and Ralphs. Majority of the retrofits in this
oot T-8 lamps to new energy efficient 4-feet T-8 lamps and electronic ballasts.

Thisisa
store are of old

Energy Saving Table:

LADWE EXISTING DATA
Invoice Task KW Saving Total kW Total kWh
Measure Code  {No. Location # incentive Per ltem Hours Savings Savings
LIDo107 CLEQ-4 Sales Area 224 0.05 3744 11.2 41933
LIE0113 CLEO-5 Main Fleor 156 0.033 3744 5.148 16274
LIAD102 CLEO-1 Disptay 16 0.043 3744 0.784 2835
LIEC117 CLEC-5 Meal 36 G.068 J744 2448 9165

Total 432 19.58 73308

GES FIELD VERIFICATION

- Baseline
Walts per | Installed Watts | KW Savings Total kW | Total kiWh {% of LADWP
Location Picture F.C. ¥# Verfled New Fixture per Fixtura per itam Hours Savings Savings }Prajection
4TB &1 EL
Sales Area hd 64 224 Ball.rla 144 94 0.05 3744 11.2 41633 100%
2T8& 1 EL
Main Floor - Y 62 156 Ball.rio 72 45 0.027 3744 4.212 1577¢ 82%
Display Y 85 16 25W CFL 75 25 0.05 3744 0.8 2995 102%
ATB&1EL
Meat Y 45 36 Ball.nlo 144 89 0.055 3744 1.98 7413 81%
Total 432 ' 18.192 68111 93%

Conclusion and Recommendations

Alllighting energy savings measures at this site were installed according to the submitted
application and the projected energy savings are being achieved.

Expedient Energy Tustin, California
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Date of EM&V: 08-15-2008

This is a single-story Post Office. Eight (8) foot fixtures have been retrofitted with three (3) T-8 or
one (1} T-8 on a 4-foot section and two (2) T-8 in the other 4-foot section with one 3-Lamp
electronic ballast.

Energy Saving Table:

LADWP EXISTING DATA
Involce Task KW Saving Total kW Tetal kWh
Measure Code  [No. Existing # Incentlve Per ltem Hours Savings Savings
240WT12 &
LiC0102 CLEOQ3 Mag. Ball. 5 0.013 3744 0.065 243
1'X8" 96W T12
LICG201 CLEO-3 & Mag. Bail. 1 Q.02 3744 0.02 78
4 40W T12 &
LIEQIOM CLEO-S Mag. Ball, Fal 0.027 3744 1.917 T
240WTI12&
LIED1G2 CLEDS Ma 10 0.022 3744 0.22 824
340W T1Z2 & -
LIED103 CLEO-5 Mag. Ball. 14 0.047 3744 0.658 2464
I40WF12&
LiE0104 CLECS Mag. Ball. 108 0.038 3744 4.104 15365
4 40WT1Z &
LiE0105 CLED-§ Mag. Ball. 15 0.068 3744 0.825 2088
440W T2 &
LIED106 CLEOQ-S Mag. Ball. 13 0.042 3744 0.546 2044
Raplace
LLIO1G2 CLEC-10 Incand. ] 0.031 3744 0.186 606
Totat I 243 8.541 11978
GES FIELD VERIFICATION
Baseline
Watts per | Installed Watts | KW Savings Total kW | Tofal kWh {% of LADWP
Location Plefure F.C. # Verified New Fixture per Fixture per item Hours | Savings | Savings {Projection
27T8&1EL
LobbyfOffice Y 40 5 Ball. 43 30 0.013 744 0.085 243 100%
2T8&1El
Posl area ¥ 50 1 Ball. 72 52 0.02 3744 0.02 75 100%
2T8&1EL
Main Floor 50 71 Ball. 72 45 0027 3744 1.917 7177 106%
2188 1EL
Office Y 40 1¢ Ball. NO 72 53 0019 3744 c.19 71 86%
3 40W T12 & Mag. 3T8&1EL
Rall, Y 60 14 Ball.RL 115 72 0043 3744 1.602 2254 91%
3T8&1EL
Work Area Y 60 108 Bal, 15 78 0,037 3744 3.596 14861 7%
4T8&1EL
Office Y 55 15 Ball. 144 93 0.051 3744 0.765 2364 93%
"4TB&1EL
Cffice Y 65 13 Ball. 144 103 0.041 3744 0,533 1996 98%
Exits Y 5 § LED 36 5 0.031 8640 0.186 1607 100%
Tolal 243 8.274 31382 7%

Conclusion and Recommendations

All lighting energy savings measures at this site were installed according to the submitted
application and the projected energy savings are being achieved.

Expedient Energy Tustin, Californfa
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Date of EM&V 08-15-2008

This is a single-story Post Office. Eight (8) foot fixtures have been retrofitted with three (3) T-8 or
one (1) T-8 on a 4-foot section and two (2) T-8 in the other 4-foot section with one 3-Lamp
electronic ballast.

Energy Saving Table:

LADWP EXISTING DATA
Invoice Task KW Saving Total kW Taotal kWh
Measure Code  |No, Existing #incentlve Per ftem Hours Savings Savings
240WT124
Lico102 CLED-3 Mag. Ball, 2 0017 3744 0.034 127
X8 86W T12
LIC0201 CLEO-3 & Mag. Ball. 18 0.013 3744 0.234 8§76
440W T12 &
LIED101 CLEO-5 Mag. Ball. 18 0.027 3744 0.486 1820
240WT12 & )
LIE002 CLEO-5 Ma 4 0.022 3744 0.088 329
J4OW T2 & )
LIEG103 CLEO-S Mag. Ball 12 0047 <1 araa 0,554 2112
340WT12 &
LIEO104 CLEO-S Mag. Ball. 48 0.038 3744 1.824 6829
440N T123
LIE0105 CLEO-S Mag. Ball 4 0,055 a4 0.77 2383
SA0W T2 &
LIE0108 CLEO-5 Mag, Bali, 4 .042 3744 0.168 629
Replace
£L4102 CLEG-10 Ingand. 5 0,031 3744 0158 580
Total 126 4323 16185
GES FIELD VERIFICATION
Baseline
Watts per { installed Watts | KW Savings Total kW | Total kWh {% of LADWP
Lacatlon Picture F.C. # Verified New Fixture per Elxture peritem | Hours | Savings | Savings [Projection
2T 1EL
Lobby/Office ¥ 40 2 Ball, 43 26 9.017 3744 0.034 127 100%
2TB&1EL
Postarea Y 50 18 Ball. 72 52 0.02 3744 0.36 1348 154%
2T8&1EL
Main Floor 50 18 Ball, 72 45 0.027 3744 0.486 1820 100%
278 8 1EL
Office ¥ 40 4 Ball.NO 72 50 0.022 3744 0.088 329 100%
3 40W T12 & Mag. 3TEB1EL
Bail, ¥ 60 12 Ball.RL 115 72 0.043 3744 0516 1832 91%
3T8&1EL
Work Area Y 60 48 Ball, 115 78 0.037 3744 1,775 6649 7%
4T8& 1B, ;
Office ¥ 55 14 Ball. 144 ) 0.051 3744 0714 2673 9% :
4TB&1ElL :
Office Y 65 4 Ball. 144 103 0.041 3744 0.164 614 8%
Exils Y 5 5 LED 36 5 0.031 8640 0.155 1339 100% :
Tatal 125 4,293 16832 9%
Conclusion and Recommendations
All lighting energy savings measures at this site were installed according to the submitted
application and the projected energy savings are being achieved.
Expedifent Energy Tustin, Calffornia
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This is a Gymnasium where the 400W High Bay Metal Halide Lighting has been retrofitted with six
(6) T-5 lamps and electronic ballasts and reflector. Per LADWP record, 24 fixtures have received
incentives. The incentive amount is for 24 fixtures but we verified that 36 fixtures were retrofitted.

Energy Saving Table:

LADWF EXISTING DATA

nvaice Task KW Saving Todal kW Total kiWh
Measure Code  |Na. Existing # Incentive Per {tem Hours Savings Savings
400W MET,
LIF0200 CLEG-6 Hal. 24 0.15 2400 36 8640
Total 24 36 8640

GES FIELD YERIFICATION

aseline
= A, Watts per | Installed Watts | KW Sav per Total kW | Total kWh {% of LADWP
Location Picture ° F.C. # Verified New =~ Fixtura per Fixture unit Hours Savings Savings |Projection
675~ HO B
South Y 40 Hafizon, 36 Bal. 440 K7W 0.6¢ 2400 3.24 7778 G0%
Gymnasivm 20Vericat 36 or 350W 324 7778 0%

Conclusion and Recommendations

Alllighting energy savings measures at this site were installed according to the submitted
application and the projected energy savings are being achieved.

Expedient Enargy Tustin, Califarnia




M & V Report Fage 28

Date of EM&V: 08-15-2008

This is an Art room where students make different art objects. The projects in§ _:'::f; were
installed directly by the facilities department installers. The hardware was procured from eléctrical
vendors.

As per the installation F32T8 (25Watt Philips) lamps were installed with low watt electronic ballasts.

Energy Saving Table:

LADWP EXISTING DATA

Invoice Task KW Saving Total kW Total kWh
Measure Cotde  |No. Existing # Incentive Per ltem Hours Savings Savings
LiIEO113 CLEO-5 2-T12 82 Bali. 30 0.033 3240 0.99 3208

GES FIELD VERIFICATION

4 Baseline
~ | Walls per | Installed Watts | KW Sav per Total kW | Total kWh % of LADWP
Location Ficture F.C. f Verlfled New Fixture per Fixture unit Hours Savings Savings (Proiectlan
- 2-T8, 1-ElL
Art Room Y 50 FC 30 Ballast 72 40 0.032 3240 0.8 0 7%

Conclusion and Recommendations

All lighting energy savings measures at this site were installed according to the submitted
application and the projected energy savings are being achieved.

Expeditert Enargy Tustin, California
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- 08-15-2008

adjacent music rooms (3400 and 3401) with 25-foot high ceilings. The projects in
were installed directly by the facilities department instaliers. The hardware was

procure rom electrical vendors. Sixty (80) fluorescent light fixtures were removed and replaced
with T-8 and electronic ballasts in these two music rooms.

Energy Saving Table:

LADWP EXISTING DATA
{nvolce Task Total KW Total kWh
Measure Code  [No. Existing # Incentive KwiUnit Hours Savings Savings
AT12+2
LIE118 CLEG-5 Ballasts 60 0.065 3240 3.8 12638
GES FIELD VERIFICATION
Baseline
Walls per | Instailed Watts | KW Sav per Taotal kW | Total kWh |% of LADWP
- Locatien Picture F.C. # Verifled New Fixtsire per Flxture unlt Hours Savings Savings |Projection
Muslc Room 3400, 4-T8, 1-El
3401 Y 47 FC &5 Baliast 144 85 0.058 3240 3.835 12425 298%

Conclusion and Recommendations

All lighting energy savings measures at this site were installed according to the submitted
application and the projected energy savings are being achieved.

Expedient Energy Tustin, California




