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SUMMARY

Thisisthe report and manua for the Texas LoanSTAR Program Savings Cdculation
Workbook. The purpose of this report isto document the Texas LoanSTAR Program Savings
Calculation Workbook to be used by the State Energy Conservation Office (SECO). The
workbook may be used to track the historical energy and dollar savings as of August 2002, and
to project the future LoanSTAR prolgram savings induding: messured retrofit savings,
Continuous Commissioning™ (CC3M) savings, estimated retrofit savings, emission reductions,
and state agencies savings. In addition, an example of how to use this worksheet dso is
presented.

The workbook includes twelve worksheets that have been devel oped to preserve the
program savings data from 1990 to August 2002, and to forecast the LoanSTAR program
savings beginning on September 2002. The workbook comprises: @) three output worksheets, b)
four information worksheets, and c) five supporting worksheets. Three graphs are provided in
the workbook: cumulative savings, measured retrofit savings and yearly savings graphs. All the
gpreadsheets and graphs are updated automaticaly through built-in programs. This workbook
was dg:vel oped by the Energy Systems Laboratory of Texas A&M Universty SysemsinMS
Excd™.
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1 INTRODUCTION

Thisisthe report and manud for the Texas LoanSTAR Program Savings Cdculation
Workbook.

1.1 Purposeof thisreport

The purpose of this report is to document the Texas LoanSTAR Program Savings
Caculation Workbook to be used by the State Energy Conservetion Office (SECO); to track the
higtorical savings data as of August 2002 and to project the future LoanSTAR program savings
induding messured retrofit savings, Continuous Commissioning™ (CC>M) savings, estimated
retrofit savings, emisson reductions, and state agency savings.

1.2 Contentsof thisreport

This report presents the description of the Texas LoanSTAR Program Savings
Cdculaion Workbook. In addition, examples of how to useit are also presented. I1n Section 2,
an overview of the LoanSTAR Savings Calculation Workbook is presented. Next, adescription
of each workshest is presented. Section 3 discusses the procedures for using the worksheets to
update savings and adding new loan Stes savings. An example of how to use the spreadshest is
given and some sample reports are provided in the attachment.

January 2003 Energy Systems Laboratory , Texas A&M University
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2 DESCRIPTION OF THE WORKSHEET

2.1 Overview

The Texas LoanSTAR Program Savings Caculation Workbook was developed using the
Microsoft Excel® and contains twelve worksheets and three charts. These worksheets and charts
are linked together as shownin Figure 2.1. All the worksheets are updated automaticaly with
the input year and month, which are the only inputs for these worksheets. Then the LoanSTAR
program savings as of the designated date would be caculated and shown in the tables and

graphs.

“Svgs” — Input Month and Year to Project Savings

Supporting Worksheets
“Sum_S” “Ret_S” “CC_S” “Rmo_S" “R0802_S”

; ; ; : Retrofit Monthly [ |Cumulative Saving
Savings for Retrofit Savings| | CC Savings for Savings for Al for All Buildings

All Loan Sites | | for All Building All Buildings Buildings as of 08/02
Output Information Output
Worksheets Worksheets Graphs
/ \ ( 13 ” \ { \
“Svgs” P_Svgs “Ch1”
. Projected Monthly .
Retrofit, CC L Savings Cumulative
) J .
L Savings To Date ) p g L Savings Graph P
\ 113 C_Svg SH ,' \
“E_Svgs” Cumulative “Ch2”
Emission Retrofit Savi ngs Measured Retrofit
L Savings To Date )  « Y_Svgs” ) L Savings Graph
™ Y early Savings /’ N\
“ S_Svgsn k y g Y, 13 Ch3!!
r N
“Info” Yearly Savings
SasvtateA'lgng\t List of Loan Sitesand cglr h g
\ ingsto € / \ Avoided Cost ) k P ﬂ

Figure 2.1: The Structure of the LoanSTAR Savings Spreadsheets

2.2 Worksheet description

In this section, an overview of the worksheets and chartsis presented. The twelve
worksheets are bascdly divided into three parts as shown in Figure 2.1: @) output worksheets to
show savings as of entered date including retrofit savings, CC savings, emission savings, and
state agency savings as of the entered date, b) information worksheets to include historicd deta

January 2003 Energy Systems Laboratory , Texas A&M University
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and support the calculation of savings and plotting the graphs, and ¢) supporting worksheets to
preserve retrofit and CC savings for dl buildings. The three graphs provide such information as
the cumulative LoanSTAR savings, the retrofit savingsin three categoriesincluding hesting
energy, cooling energy, and eectricity, and the yearly LoanSTAR savings since 1990.

2.2.1 Input section

The firgt section of worksheet “Svgs’ isthe input section. Figure 2.2 presents aview of
this section that is used to input the year and month for projecting LoanSTAR savings. After
entering the year and month to get savings, dl worksheetsbut “C _Svgs’, “Y_Svgs’, “P_Svgs’,
“R0802_S’, “Rmo_S’, and “Info” will be updated automatically regarding to these inputs. If the
user wants to update the three graphs and their related worksheets“C_Svgs’, and“Y _Svgs’, the
user needsto press the button “Update Graphs” to complete the task.

There are severd criteriafor updating the savings and graphs. Firdtly, savings must be
updated month by month. Thisavoids any troubles if new loan Stes are added into the system.
For example, in Figure 2.2, the blue text near the button “Update Graphs” shows the year and
month when the savings were last updated, that is, August 2002. Any attempt for updating
savings in dates beyond one month of the last updated date or later, i.e. in this case for October
2002, may cause problems and it isnot alowed. The user must be very careful about it because
the system can only give awrong message when updating graphs by pressing the button while
the savingsin most of spreadsheets may have aready been incorrectly updated. Secondly, asa
prevention measure, years before than 2002 are not alowed to enter and only numbers between 1
and 12 is adlowed to enter into cdl of “month”. The workbook is designed to provide only
savings estimation after August 2002. Historica savings data until August 2002 are stored in
worksheets“C _Svgs’ and “Y_Svgs’. Findly, if new loan Steswill be added into the system the
user must update these new stes savings in worksheets“Rmo_S’ and “CC_S’ fird before
updating graphs and printing reports.
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Figure 2.2: Year and Month Input Section
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2.2.2 Output worksheets

Worksheet “ Svgs’

Figure 2.3 shows thet the five tablesin the second section of worksheet “Svgs’ present
the summary of LoanSTAR retrofit and CC dollar savings from 1990 to the entered date. This
Section contains measured retrofit savings, estimated retrofit savings, CC savings, overlap retrofit
and CC savings, and total program savings. The table named Measured Retrofit Dollar Savings
summarizes the total basdline energy cogt, post-retrofit energy cost, measured savings,
percentage of the savings vs. the basdline use, the percentage of the savings vs. totd savings, and
the audit estimated savings for eectricity, chilled water, and hot water/gas/steam. Table named
Estimated Retrofit Dollar Savings includes the summary of savings from dreet lighting retrofits
in 9 cities, lighting retrofits at 43 Fort Worth 1SD buildings, 11 Zero levd sites, Augtin ISD,
Northsde ISD, and Groom ISD. The two tables on the right hand side of the Estimated Retrofit
Dollar Savings table calculate CC savings and savings overlap between retrofit savings and CC
savings respectively. Table named Total Program Dollar Savings shows the totd savings
obtained by adding measured retrofit savings, estimated retrofit savings, and CC savings together
and subtracting retrofit and CC overlgp savings.

T T S T =
Bl Dl e jeri Fyee [ aa Sreie (s bzl

(RN - RPN e T L I B, Hef- 2
[ a=re

Measured Retrofit
Dollar Savings and
Baseline Use

Measured CC Dollar
Savings

Estimated Retrofit
Dollar Savings

CC Dollar Savings

Total Program Dollar
Savings

E
Overlap Retrofit & I
)

Oy 3 1 | gt s " Al drogFoprm=mlE . St TR S
Fdy L=t

Figure 2.3: Summary of Retrofit and Continuous Commissioning Savings

The fina section that gppearsin this worksheet gives the summary of the LoanSTAR
energy savings. Asshown in Fgure 2.4 totd eectricity savingsin kwWh, dectrical demand
savingsin kW, hot water/steam/gas savings in MMBtu, and chilled water savingsin MMBtu are
liged in the first table, and energy savingsin MMBtus are shown in the next table.

January 2003 Energy Systems Laboratory , Texas A&M University
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Figure 2.4: Summary of Retrofit Energy Savings

2221 Worksheet “E_Svgs’

Worksheet “E_Svgs’ involves the summary of the potentid emissons savings from the
energy conservation in LoanSTAR program. Figure 2.5 shows the first section of this worksheet
that presents the potential emissions savings summary as of the designated date using Texas and
national average emission factors from the Environmental Protection Agency’s report of 1992.
Potential emissions reductionsin NOx, CO2 and SO2 are broken-down into heating, cooling
electric, and other dectric savings. Thetotd potentia emission savings are shown in the yellow

cdls.
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Figure 2.5: Emissions Savings Summary

Total Emissions
Savings
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The next section of the worksheet presents the emissions cdculation table. The sources
of the emisson factors used in the calculation are listed in the first column of the four tables
cdculaing the emissons reductions from the hegting energy savings, cooling energy savings,
and other dectricity savings, shown in Figure 2.6.

The next section of the worksheet alows the user to compare the emisson factors used in
the LoanSTAR program to the most recent emission factors published in EGRID 2000 by EPA
(Figure 2.7). In the 1990s the power plant emissons factors began to change draméticaly as
utilities and industries were mandated by the Texas Legidature to lower their NOx emissions.
Asthese emission levels continue to drop, it isimportant to associate each year's energy savings
with the appropriate emissions factors for the utility that supplied the eectricity. Thelast table
in this section presents some factors used in the emissions caculation.
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Figure 2.6: Emissions Calculation Tables

2.2.2.2 Worksheet “S Svgs’

Worksheet “S _Svgs’ reports the cumulative savings from 21 state agency loan Sites.
Audit estimated retrofit savings, messured retrofit savings, commissioning savings, total savings,
loan amount, pre-retrofit utility costs, and number of months of savings will be refreshed
automatically regarding the input year and month, as shown in Figure 2.8.

The next section presents the information that is used to caculate the pre-retrofit utility
cogt for each building of these 21 state agency |oan Sites (Figure 2.9).

January 2003 Energy Systems Laboratory , Texas A&M University



LoanSTAR Savings Calculation Workbook, p. 10

Bt it Al
IS e O e ek Fywe ok Gw el pw _ — . sl8E
DR SRS 4Rl e B - M e UCRILRCAEE I A

= ) 1 ] =] o E ¥ [~ =

= Emizsions Factors

T EFAFRRT RO LW

5B
GF | Electristy
[ T ampn | W00 mwer s v | 7 map
emlncian rae | oowis DB | emdien deks
| pReMRT | aam
=r | L S | ST
ap | FTERdm Cobe Papor (Tias @ ] 1 0
5] EBRD JX0TE | I 30 i
[T
w1 Haating (Hatural Sas)
| S
BE
LES
a4
ue
ue Factors Used in Emissions Caleulation
14
B Otfver Frators
Taler | OWemn | LeeFadm
|68 ! Efidengy | !
TO | LawTT4R Evisae Calcisian [T 111 Pooam - |
T b i £ A e v W L2l . N A < 1
[oom- by im0 EHAL S-L-A-SSORE PGS A EE
By : = FT i

Figure 2.7: Emissions Factors and Other Factors
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Figure 2.8: Cumulative Savings for State Agencies
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Figure 2.9: Pre-retrofit Utility Costs for State Agencies

2.2.3 Output graphs

2.2.3.1 Cumulative savingsgraph

The graph in worksheet “Ch1” shows cumulative LoanSTAR savings, which will be
updated automatically according to the designated year and month. For example, as of August
2002, the completed retrofits show $79.0 million in measured savings. When combined with
$28.8 million in CC savings, $10.8 million in estimated savings from 98 stes, atotal program
savings of $118.5 million isshown in Figure 2.10.
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Figure 2.10: Cumulative LoanSTAR Savings
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2.2.3.2 Measured retrofit savings graph

Worksheset “Ch2’ shows the graph of measured LoanSTAR retrofit savings from 1990 to
the designated date. Asshownin Figure2.11, it is broken down into three components,
electricity savings, cooling savings, and heating savings. The overlap between retrofit and CC
savingsis shown under the title of the graph.

2.2.3.3 Yearly savingsgraph

Y early savings from LoanSTAR program from 1990 to the designated date is shown in
the chart of worksheet “Ch3” (Figure 2.12). The bars showing yearly savings are divided into
two parts. retrofit savings and CC savings. The chart is associated with the year and month
entered in the worksheet “Svgs’ and will be updated automatically.
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Figure 2.11: Measured Retrofit LoanSTAR Savings
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Figure 2.12: Yearly LoanSTAR Savings

2.2.4 |Information worksheets

2.2.41 Worksheet “P_Svgs’

The summary of LoanSTAR dollar and energy savings as of August 2002, and monthly
projected dollar and energy savings are presented in worksheet “P_Svgs’. Thisworksheet dso
includes the retrofit dollar and energy savings and CC dollar savings for the new loan steswhich
will be added by the user. Thisworksheet is not related to the input year and month and is used
for caculation and reference. The worksheet includes four sections which will be discussed
below.

Fgure 2.13 shows thefive tablesin the first section of worksheet “P_Svgs’ which
summarize the LoanSTAR retrofit and CC dollar savings from 1990 to August 2002. Table
named Measured Retrofit Dollar Savings summarizes measured savings and audit estimated
savings as of August 2002 for dectricity, chilled water, and hot water/gas/steam and shows the
total measured retrofit savings. Table named Estimated Retrofit Dollar Savings includesthe
summary of savings as of August 2002 from dreet lighting retrofitsin 9 cities, lighting retrofits
at 43 Fort Worth 1SD buildings, 11 Zero leve stes, Augtin 1SD, Northside 1SD, and Groom I SD.
The two tables on the right hand side of the Estimated Retrofit Dollar Savings table present CC
savings and the savings overlap between retrofit and CC as of August 2002 respectively. Table
named Total Program Dollar Savings showsthetotal savings as of August 2002 by adding
measured retrofit savings, estimated retrofit savings, and CC savings together and subtracting
retrofit and CC overlap savings.

The next section gppears in thisworksheet provides the projected monthly dollar savings
for dl loan sites, which is used to project the total program savings beginning September 2002
(Figure 2.14).
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The next section in this worksheet reports the tota retrofit energy savings as of August
2002 and monthly projected energy savings. Asshown in Figure 2.15 totd retrofit energy
savings as of August 2002 including dectricity in KWh, dectricad demand in kW, hot
water/steam/gas savings in MMBtu, and chilled water savingsin MMBtu are ligted in the first
table. Monthly projected energy savings from retrofits are shown in the next table.
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Figure 2.15: Total Retrofit Energy Savings as of August 2002 and Monthly Projected Retrofit
Energy Savings

Thefind section in thisworksheet (Figure 2.16) presents the retrofit and CC dollar and
energy savings for the new loan sites which will be added into the system by the user. This
section is linked with the worksheet “Ret_S’, which shows the detailed new Sites savings as of
the entered date.
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Figure 2.16: New Stes Savings
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2.2.4.2 \Worksheet “C_Svgs’

Cumulative retrofit monthly savings of chilled water, hot water, dectricity, dectric
demand, and total savings from the beginning of LoanSTAR program, October 1990, to the input
date are stored in worksheet “C_Svgs’. Thisworksheet provides information to update the graph
in worksheet “Chl” and is sdf-maintained through a built —in program. Figure 2.17 isthe
overview of thisworksheet.
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Figure2.17: Monthly Retrofit Savings (1990 ~ date)

2.24.3 Worksheet “Y_Svgs’

Worksheet “Y_Svgs’ maintainsthe yearly total program savings beginning 1990 as well
as cumulated total program savings since July 1997. It can dso create quarterly report as
needed.

Figure 2.18 showsthat yearly totd program savingsareincluded in Table 1. It is sdf-
maintained through a built-in program by adding a new row to include the corresponding savings
for anew year, for example, 2003. Y early measured retrofit savings, overlap between CC and
retrofit, estimated retrofit savings, totd retrofit savings, CC savings, and tota program savings
are ligted garting from 1990. The graph in worksheet “Ch3” is associated with the information
inthistable.

Cumulated measured retrofit savings, overlap between CC and retrofit, estimated retrofit
savings, totd retrofit savings, CC savings, and tota program savings beginning July 1997 are
maintained in Table 2 asshown in Figure 2.19. It is updated automatically by adding new rows
to include cumulated savings for new months.

Quarterly report provided in Table 3 of worksheet “Y_Svgs’ 1ooks three months far into
the past from the entered date. The same as the above two tables, it is automaticaly controlled
by interna program and reports measured retrofit savings, overlap between CC and retrofit,
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edimated retrofit savings, tota retrofit savings, CC savings, and total program savings for each
month, as shown in Figure 2.20.
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Figure2.19: Cumulated Total LoanSTAR Savings (July 1997~date)
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Figure 2.20: Quarterly LoanSTAR Savings Report

2.24.4 Worksheet “Info”

Worksheet “Info” contains such information as the avoided cost of energy for dl loan
stes and the category of dl loan Stes. The avoided codts of dectricity, dectric demand, naturd
gas, hot water/steam, and chilled water, which are used in the spreadsheets to caculate savings
are presented in the firgt table asshown in Figure 2.21.
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Figure 2.21: Avoided Cost of Energy

In Figure 2.22, the second table shows dl loan stes whose savings are included in the
Spreadsheets. Among the 31 loan Sites listed in the table, six of them are school didtricts; four
are counties, al others are state agencies. Some of the loan Stes have more than one loan, for
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example, Universty of Texas Audin, University of Texas Arlington, Texas A&M University,
and Dd Mar College each has two loans, Texas Department of MHMR has four loans, etc.
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Figure 2.22: List of Loan Sites

2.2.5 Supporting wor ksheets

Five supporting worksheets are developed to store historical savings data and to calculate
and present savings as of the entered date for each loan site and each building. The output
worksheets gather information from these worksheets and present the total program savingsin
different output tables and graphs as required by the user. These worksheets are sdlf-maintained
unless new loan Stes are firg added into it. The user needs to modify some of the worksheetsto
include new Ste savings. The detailed ingtruction will be given in Section 3 of this report.

2251 Worksheet “Ret_S’

Worksheet “Ret_ S’ is designed to calculate measured and audit-estimated (predicted)
retrofit savings as of the entered date for al LoanSTAR buildings based on the input year and
month, and information in worksheet “Rmo_S’ and “R0802_S’. Asshown in Figure 2.23, the
table presents the building code, site number, energy savings from hot water/gas/steam, chilled
water, eectric demand, and dectricity, dollar savings from hot water/gas/steam, chilled water,
electric demand, and eectricity, tota months, total estimated savings, and total measured
savings. The measured retrofit savings are shown in red or dark red text, and the predicted
retrofit savings are shown in blue or dark blue text.
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Figure 2.23: Retrofit Savings for All Buildings

The next part of worksheet “Ret_S’ (Figure 2.24) is reserved for new loan Steswhich
will be completed by the user in the future. In section 3 of this report, ingtruction will be given
on how to add new site retrofit savingsin this section.
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Figure 2.24: New Sites Savings Section

The final section of this worksheet is used to estimate retrofit savings as of the entered
date for dreet lighting retrofitsin 9 cities, lighting retrofits at 43 Fort Worth 1SD buildings, 11
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Zero leve stes, Augtin 1SD, Northside ISD, and Groom I1SD.  Figure 2.25 shows this section,
where estimated retrofit savings as of August 2002, estimated monthly retrofit savings, and
estimated retrofit savings as of the entered date for the above Sites are displayed.
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Figure 2.25: Estimated Retrofit Savings for All Buildings

2.2.5.2 Worksheet “Rmo_S’

Worksheet “Rmo_S’ maintains the projected and audit-estimated monthly retrofit
savingsfor dl LoanSTAR buildings. Figure 2.26 shows that the Sites and savings information
are liged in the same fashion asin worksheet “Ret_S'.
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Figure 2.26: Monthly Projected Retrofit Savings for All Buildings
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Figure 2.27 shows that monthly retrofit savings for new loan sites can be added to the
system in the second part of worksheet “Rmo_S’. Section 3 of this report will ded with the
procedure on adding monthly retrofit savings for new loan Stes.
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Figure 2.27: Monthly Retrofit Savings for New Stes

2.25.3 Worksheet “R0802_S’

Worksheet “R0802_S’ isdesigned in asimilar fashion to worksheet “Ret_S’, shown in
Figure 2.28. It preserves the measured and audit-estimated retrofit savingsfor dl exising
LoanSTAR buildings as of August 2002.
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Figure 2.28: Retrofit Savings as of August 2002 for All Buildings
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2.254 Worksheet “CC_S’

Worksheet “CC_S’ isused for calculating CC savings as of the entered date. Detailed
information on the Ste name, building code, Ste number, building name, area of the building,
implemented CC measures, implemented date, and identified company, aswell as savings
information including yearly CC savings, number of months of savings, measured savings to the
input date, number of months of savings as of August 2002, and measured CC savings as of
August 2002 are liged in abig table shown in Figure 2.29. The blue text in the table shows the
part of CC savings that have been included in the retrofit savings number, that is, the overlap
between CC and retrofit savings.
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Figure 2.29: CC Savings For All Buildings

The CC savingsin the worksheet “C_Svgs’ will be updated automatically according to
the input year and month except for the new loan sites. The CC savings for new loan Sites can be
added in the second section of thisworksheet (Figure 2.30). A detailed ingtruction on how to
add new sites CC savings will be given in Section 3 of this report.

2255 Worksheet “Sum_S’

Worksheet “Sum_S’ includes three tables and presents the summary of savings as of the
entered date for al loan Sites. Thefirgt table shows the predicted and measured total retrofit and
CC dollar savingsfor al loan stes (Figure 2.31). The second table, which is on the right hand
dde of the firgt table, shows the retrofit energy savings from hot water/steam/gas, chilled water,
electric demand, and dectricity for al loan Stes (Figure 2.32). The third table, pardleled to the
firg two tables, shows the retrofit dollar savings from hot water/steam/gas, chilled water, eectric
demand, and dectricity for al loan Sites (Figure 2.33). The audit-estimated (predicted) savings
are shown in dark blue text while the projected measured savings are shown in dark red text in
these tables.
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Figure 2.30: CC Savings for New Stes

co M E R L e - 4 Sfwar el

_ﬂ_l '_Hf:llkll-\.'rll -
LoanSTAR Retrafit and Centinsous Commisalning” Savings g
e LT (N7
Audit-estimated| _ pusmes ] iman s | AT | i wman |
and Measured Audit-estimated
Retrofit Dollar
Savingsfor All and Me@red
) Retrofit Energy
Loan Sites Savings for All
Loan Sites
Projected CC S
Savlngsf_orAII i T m o
Loan Sites —— e |
Iy Pereer e et K S M AR L _HATH | Y [T S
IR R Ry g e R g e SO e gy e e T frifan
Jopsen G it (e s S DO ESH S A m sl D AT S0 B
Py [} =
Figure 2.31: Savings Summary for All Loan Stes
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Figure 2.33: Retrofit Dollar Savings for All Loan Stes

2.3 Description of thefileson the distribution disk

There are two files included with the digtribution disk for the LoanSTAR Savings
Cdculation Workbook. Thefirg file“LoanSTAR_ESLTAMU_Manud.doc” isthefile that
contains this document. The second file“LoanSTAR_ESLTAMU .xlIs is the workbook for
projecting LoanSTAR savings beginning September 2002.
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3 EXAMPLE USE OF THE SPREADSHEETS

3.1 Generd Instruction

To begin the use of the LoanSTAR Savings Caculation Workbook, it is recommended to
create a new folder and storage the generated files. After created the new folder, then copy the
files from the digtribution CD-ROM to the new folder.

The generd process for using the workbook to project LoanSTAR savingsfor exiging
loan Stesis asfollows.

Sep 1. If thisisthe fird time the update savings is done, which means projecting savings
for September 2002, open the file named “LoanSTAR_ESL TAMU XIS, then save
it with other filename indicating the month and year the savings will be updated.

For example, if it isthought to evauate the LoanSTAR program savings for
September 2002, it is recommended that the file be given aname
“LoanSTAR_ESLTAMU_0902". When the savings will be updated for October
2002, rather than opening the origind file, open file
“LoanSTAR_ESLTAMU_0902" and saveit as“LoanSTAR_ESL TAMU_1002”
and then go to the next step. Be sure to press button <Enable Macros> when the
system didog is shown to ask about Macros when opening the file.

Step 2: The next step isthe input process in worksheet “Svgs’. Before inputting the year
and month in the two dark red cells on top part of this worksheet for projecting
the LoanSTAR savings, be sure to check the blue text near the button <Update
Graphs> firgt, which shows the year and month when the savings were last
updated. The savings can be updated one month after that date, which means, if it
isrequired to project October 2002 savings, the September 2002 saving have to be
updated first. The system will not give any wrong message until the user update
graphs by pressing the button <Update Graphs>. It is necessary re-enter the right
year and month before printing out any reports and updating graphs.

Step 3: After entering the year and month, worksheets “Svgs’, “E_Svgs’, and“S _Svgs’
will be updated autometicaly to present the tota program savings summary,
emissions savings, and state agencies savings from 1990 to the entered date.
Worksheets“Sum _S’, “CC_S’, and “Ret_S’ will aso be updated ingantly to
show the savings summary for al loan sites, CC savingsfor dl buildings, and
retrofit savings for al buildings, respectively. Detailed savings information for
al gtes and buildings can be found in these workshesets.

Step 4: To update the three savings graphs (retrofit savings, cumulative savings and
yearly savings graphs) and worksheets“Y_Svgs’ and “C_Svgs’, which are the
base worksheets for plotting these graphs, press button <Update Graphs>. All the
savings graphs and related worksheets are then updated.

Step 5: Go to worksheet “Svgs’ and print out the summary report. Go to worksheet
“E_Svgs’ and print out the emissions savings report. Go to worksheet S Svgs’
and print out state agencies savings report.
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Step 6: Go to worksheets “Chl”, “Ch2”, “Ch3"and print out the graphs for cumulated
LoanSTAR savings, metered retrofit savings, and yearly savings, respectively.

Step 7: To obtain the quarterly report, go to worksheet “Y _Svgs’ and print page 7.
Step 8: Save the file when exit the workbook so that al the updates can be saved.

3.2 Adding new loan sites savings and updating savings

New |oan stes savings can be added into the worksheets by following the below
indructions:

Step 1: Follow steps 1 to 3 described in section 3.1.

Step 2: Go to worksheets“Rmo_S’ and “CC_S’. Inthe Tools menu, point to the
Protection, and then choose Unprotect Sheet and input password “ESL”. These
two worksheets are then unprotected and can be modified. 1t will be necessary to
edit worksheet “Rmo_S’ and “Ret_S’ to add retrofit savings for anew site. To
add CC savings, edit worksheet “CC_S’'.

Step 3: Go to worksheet “Rmo_S’ and find the LoanSTAR new sites monthly retrofit
savings section garting from row 415. There is reserved rows for adding twenty
new Stes. It isassumed that the audit-estimated savings equals the measured
savings for new loan Stesin this section. 1t will be only necessary to edit the light
turquoise cells in the following steps unless there exist real measured savings and
need to change the default formulasin these cdlls.

Step 4: Input the Ste name in cdl A419 firdt, then input the building codein A 421, and
the Ste number in both B421 and B422. Next, enter the predicted hot
water/seam/gas monthly savingsin MMBtu in cdl D421, predicted chilled water
savingsin MMBtu in cell E421, predicted dectric demand savingsin kW in cdll
F421, and predicted eectricity savingsin kWhin cdl G421. Smilarly, input the
avoided costs for hot/water/steam/gas savings, chilled water, dectric demand, and
eectricity in cdls O421 to R421.

Step 5: Input the number of monthsin light turquoise cdl T421. The default formulain
thiscdl gives the number of months between August 2002 and the date that was
just input in worksheet “Svgs’ in step 1 (not including August 2002 and the
entered date). For example, if it has been updating savings for December 2002, it
shows 3in cdl T421. If December 2002 isthe firs monththe Site starts
achieving savings from completed retrofits, the default vaue has to be kept by
deleting the formula and entering 3 as afixed number in cel T421. However, if
the new Ste has dready achieved three months savings sarting from October
2002, it is necessary to caculate the number of months between August 2002 and
October 2002 (not including August 2002 and October 2002), that is one month,
andthen input “1” in cdll T421. By doing this, actudly it will be added three
months savings at one timein December 2002. But beginning January 2003, the
savings for this new ste will be update autometicaly month by month.
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Step 6: Repeat steps 4 to 5 to add other new sites. If lessthan twenty Sitesare being
added, skip steps 7 to 9 and go to step 10 directly.

Step 7: To add more than twenty Stes, salect row 481, then go to Insert menu, point to
Rows. A new row isthen added into the worksheets. After inserting three rows,
select cels A478:T479, then go to Edit menu, point to Copy. Then sdlect cell
A481, go to Edit menu again, point to Paste. Seethat cdls A481:T482 now have
the same format and built-in formulas as that of cels A478:T479. Repesat steps 4
to 5 to input the right information in these two rows of cells,

Step 8: Repeat step 7 to finish adding aAl other new sites. Then go to the two light blue
rows on the bottom of the new site monthly retrofit savings section. Change the
formulasin the cdlsto indude the savings for dl the new stes.

Step 9: Go to worksheet “Ret_ S’ and unprotect it first. Thenfind the section Sarting
from row 415 for showing cumulated retrofit savings for new dtes. Inthis
workshest, it is not aneed to input savings numbersinto cels becauseit islinked
to workshegt “Rmo_S’ and will be sef-maintained. However, sncerows are
being inserted to add more than 20 new sitesin the worksheet “Rmo_S’, asame
number of rows to cdculate cumulated savings for these new dtes hasto be
inserted. Toinsert rowsin this sheet, select row 481, then go to Insert menu,
point to Rows. A new row isthen added into the worksheets. After inserting
three rows, select cells A478:N479, then go to Edit menu, point to Copy. Then
select cell A481, go to Edit menu again, point to Paste. Seethat cells A481:N482
now have the same format and formulas asthat of cells A478:N479. Repest this
step until it has been added the same number of rows as added in worksheet
“Rmo_S’.

Step 10: To add CC savings for anew site, go to worksheet “CC_S’ and find the section
garting from row 126 for adding cumulated CC savings for new Sites. After
inputting the dte and building information and CC measures information in the
columns A to G, input monthly CC savings for new Stesin the light turquoise
cdlsin column M. To input the number of monthsin column L, follow the
method described in step 5. To add more than five new stes, insert two rows
after row 141 to add one site, then gpply the method described in step 7 to get the
same format as the above rows. Fndly, update the formulas in the cdlls of the
light blue row, which is on the bottom of this section to show the savings for all
added new sites.

Step 11: Compare the totd retrofit savings for the new stesin worksheet “Ret_ S’ and
total CC savingsfor the new stesin worksheet “CC_S’ with the corresponding
numbersin the third section of worksheet “P_Svgs’. If they are the same, it
means that right cumulated savings are added into the workbook; otherwise, go
though the steps 1 to 11 again to correct mistakes.

Step 12: Follow steps 4 to 7 in section 3.1 to update graphs and related worksheets, and
to print the reports.

Step 13: Update worksheet “Sum S’ and “S_Svgs’ to include the new Stes savingsin
the savings summary for dl LoanSTAR stes and state agencies savings if
necessary.
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Step 14: Protect worksheets“Ret_ S’, “Rmo_S’, and “CC_S’ again with the same
password (“ESL”) to avoid mistakes when updating savings for next month.

Step 15: Save the file when exit the workbook so that al the updates can be hold.
3.3 Examplesession

The following example shows how to add new loan sites savings and update savings to
September 2002.

3.3.1 SavetheOriginal File

First open the origind file. Then as shown inFigure 3.1, in the folder created for storing
savingsfiles, in thisexample, cdled LoanSTAR Savings, savethe origind file as
“LoanSTAR_ESLTAMU_0902.xIs’.

3.3.2 Input Year and Month

Second, go to worksheet “Svgs’ and input year “2002" and month “9” in the dark red
cels(Figure 3.2). On theleft sde of the button <Update Graphs>, the blue text shows that the
savings have been updated to August 2002. Therefore, the savings can be updated to September
2002 thistime. After entering the year and month, the savings numbersin worksheets“ Svgs’
will be updated ingtantly. So do the other worksheetslike“E_Svgs’, “S Svgs’, “Ret_S’,
“CC_S',"Rmo_S’,“Sum_S’, etc. Do not press the button <Update Graphs> at thistime
because the new dte savings have not been added in the worksheets yet.
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Figure 3.1: Example: Save the Original File as Another File
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Figure 3.2: Example: Input Year and Month

3.3.3 Add Monthly Retrofit Savingsfor A New Loan Site

Next, go to worksheet “Rmo_S’ and unprotect it first. Assuming thet the new loan Site
have two buildings, input the Ste name“TAMUL” in cdl A419, thefird building code“TB1” in
A421 and ste number 990 in both B421 and B422, and the second building code “TB2” in A424
and ste number 991 in both B424 and B425, next enter the monthly audit-estimated energy
savings. Figure 3.3 shows the audit-estimated savings from hot water, chilled water, eectric
demand, and dectricity for ste 990 and 991 that were entered into light turquoise cdls D421 to
(G425. The measured savings numbers will then be updated automatically and equd to the audit-
estimated savingsin thiscase. Then input the avoided costs for these two buildingsin light
turquoise cdls 0421 to R425. Fndly, follow step 5 in section 3.2 to get the number of months.

It is assumed that the retrofits were completed in August 2002. Therefore, September 2002 isthe
firs month for these two buildings to achieve savings. Input zero into T421 and T424. Fgure

3.4 shows the area where the avoided costs and number of months are entered. After completing
this step, check the cdlls L421, L424, M421, M424, and dso the cdllsin the light blue row on the
bottom of this section to see if the total savings numbers are correct or not.

3.34 Check Cumulated Retrofit Savingsfor A New Loan Site

The next step isto check the cumulated retrofit savings as of September 2002 for these
two buildingsin worksheet “Ret_S’. Itisshown in column T, that the number of month is“1”,
which means only one month of retrofit savings will be included as of September for these two
buildings. Then, compare the cumulative totd savings (cells M421 and M424 in worksheet
“Ret_S’) for each building to the monthly savings (cells M421 and M424 in worksheet
“Rmo_S’) multiplied by the totd months (cells L421 and L424 in worksheet “Ret_S’). If they
are not the same, check the formulasin al related cells.  Figure 3.5 shows the cumulated savings
for these two buildings as of September 2002. Also check the totd retrofit savingsin the third
section of worksheet “P_Svgs’ to seeif it matches the number in cell M482.
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As seen from the above steps, if anew site has been added into the workbook, it is not
needed to update anything from the next month for thisste. However, it is suggested to perform
the necessary check procedure to the worksheet “Ret S’ to avoid unexpected mistakes before
updating graphs and printing reports every month.

LoanSTAR New Sites Monthly Retrofit Savings For 09/2002

Bldg. Site No H.W.IN.G? CHW Elec. Electricity H.W_IN. G} CHW Elec. Electricity Estimated Measured
Steam [MMEru) Demand [kWh) Steam %) Demand %) Monthly Monthly
[MMEru) [EW-mo) (k] (k3] Savings Savings
13) 37
TAMUIL
TB1 : 880  Predicted : w0 i a0 i e : enoon L amn P open P omm 450 . a3e
i 990 | Measured | 100 ioaon &0 i ooooo G 250 FR 11 S - S 450 i 2366
________ TEZNC MG WERRE 5y oan 45 i s SRS 338 i 1705
;99 ¢ Measured | 50 = N . i mpon G 175 ioaos P omey 338 i 1708
BD3 : | Predicred 0 £ e ST e Bl 0 0 e 0 0 :
; | Measured | i i ] ] ] ] ] a [
BD4 | | Predicted | 0 i ] ] ] ] ] 0 0 :
i | Measued | i i 0 1] i i i 1 1]
BD5 : | Predicred 0 L 0 0 e 0 0 :
; | Measured | i i ] ] ] ] ] a [

Figure 3.3: Example: Input Monthly Savings for New Sites

Avoided Costs of Energy m

H W _IN.Gf CHW Elec_ Electricity No. of Months from
Sream [(#/MMBtu) . Demand [$1kWh) Aug 02 to the Date

[$/MMEBtu) [3kW) Retrofits Completed

350 3.50 &60 0022500 1]

250 250 260 0022500 0

250 2.50 260 0022500 o

350 360 .60 022500 0

0.00 0.00 0.00 0.000000 1]

0.00 0.00 0.00 0000000 0

0.00 0.00 0.00 0000000 o

.00 .00 0.00 000000 0

0.00 0.00 0.00 0.000000 1]

0.00 0.00 0.00 0000000 1]

Figure 3.4: Example: Input Avoided Costs for New Stes
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LoanSTAR New Sites Retrofit Savings As Of 0812002
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Figure 3.5: Example: Input Cumulated Savings for New Sites

3.3.5 Update Graphsand Print Reports

To update the graphs go back to worksheet “Svgs’ and press the button <Update
Graphs>. To print the reports go to worksheet “ Svgs’ for the total savings summary report, to
the worksheet “E_Svgs’ for the emissions savings report, and to the worksheet “S Svgs’ for
State agencies savings report. To print the graphs, find worksheets“Chl”, “Ch2”, “Ch3"and
print out the graphs for cumulated LoanSTAR savings, metered retrofit savings, and yearly
savings, respectively. All the printed reports in this example are enclosed in the agppendix.
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Texas Loan3STAR Monitoring and Analysis Program
Energy Consumption Report

Encray Systems Laboratory
Texas Ak University

Surmmary of Measured Energy Consumption and Savings 1890 ~ 08/2002

Summary of Retrofit and Continuous Commissioning Dollar Savings

Measured Retrofit Dollar Savings

Electricity Chilled Water HW.H.G./Steam Total

Baseline Use $263,406,000 $65,922,000 $39,555,000 $366,683,000
Post-Retrofit Use $239,478,000 $41,069,000 $25,038,000 $305,585,000
Measured Savings $43,927,968 $24,852,757 $14,516,697 $83,207,422
“a of Bageline Use 15.50 J7.70 36.70 -
% of Total Measured Savings 52.74 29.84 17.43 100
Audit Estimated Savings $46,455,357 $22,150,228 $17,997,380 $86,602,966
Estimated Retrofit Dollar Savings Measured CC Dollar Savings

SAVINGS TO DATE Total SAVINGS TO DATE Total
Street Lighting in 9 Cities $6,026,600 CC Savings $29,083,232
W ISD (43 Schools) $2,966,600
Municipal & 15D Sites $777,700
Horthside 15D $383,280 Overlap Retrofit & CC Dollar Savings
Austin IS0 $688,050 SAVINGS TO DATE Total
Groom ISD $21,596 Owerlap Retrofit & CC $3,521,484
Total 410,863,776 |Savings
Total Pragram Dollar Savings

SAVINGS TO DATE Repsoar::—::;:%;ofﬂ OléecrI;:uliI:;;u:;t)& Actual Savings (%)
Measured Retrofit Savings 483,297,422 $3,521,484 $79,775,938
Estimated Retrofit Savings $10,863,776
Measured CC Savings $29.083,232
Total Program Savings $119,722,946

Summary of Retrofit Energy Savings

Retrofit Energy Savings |

Electricity Electric Demand Hot Water/! Steamn CHW
SAVINGS TO DATE
(kWh) (kW) Mat. Gas (MMBtu) (MMBtu}
Measured Retrofit Savings 961,992,066 590,927 3,247,484 2,870,473
Audit Estimated Retrofit Savings 1,067,550,528 757,914 4,810,709 2,687,777
Percentage (Measured vs. Estimated) 90.11% T1.97% B7.51% 106.80%:
Retrofit Energy Savings Il
Electricity Chilled Water Hot Water /Steam/ Total
SAUIBGERUIUATE (MMBtu) (MMEtu) Hat. Gas (MMBtu) (MMBtu)
Measured Retrofit Savings 11,159,108 2,870,473 3,247,484 17,277,065
Audit Estimated Retrofit Savings 12,383,586 2,687,777 4,810,709 19,882,073
Percentage (Measured vs. Estimated) 90.11% 106.50% 67.51% B86.90%

Table 1. LoanSTAR Savings Summary Report
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Texas LoanSTAR Program Emissions Savings Summary
1990~ 0942002

Energy Systems Labaratary
Texas A& University

TYPE OF ENERGY [ NOx | co2 [ s02 |

Tons Tens Tons

HEATING MMBtus 1.156 252232 1.26

3,247,484
v v v
CHILLED WATER MMBtus ot o “in

2870473
3 ¥ L
ELECTRICITY MWh 2 645 817,693 2,333

961,902
¥ v ¥

TOTAL SAVINGS 4,459 1,273,250 2914

(13 The combined reduction in pollutarts in tons resutting from heating, cooling, and electricity savings
(23 The numbers in parantheses are the total heating, cooling , and electriclty savings from the LoanSTAR stes
() The emissions savings above are obtained Lsing the EPA 1992 emission factors for Texas

Table 2. Emissions Savings Report

CUMULATIVE SAVINGS FOR STATE AGENCIES

| e i~ 092002
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1 Tawens LAM) Litve 15ty W ATITIT SLAST,I6T 7,370 s 577 $LTo0,7 ™A 143
o LT, Aucch o S5 5 BT L 2 £1 A0SR | GA0SENIOE | 494 iR 144
3 LT Adrgton 36 267 262 $3761.31 w0 Y3751 A1 S50ETES | NEETETE 138 |
4 LTHEC, Hew st 4 e 512 52aTa AL 00 0 B 526502 sogmases | v o7 nen s
5 TOH, Lissiin IS 537 4473 S65 §26 505 $005 B0 4250 174 46,1 63,657 122
B ILTE Cabve shon Bk, Rz SENEDI Pt I C N 1T 3 B =1 T T
T LT (TECOM] B e 00777 o SNEITT Prrdiar, 35,000,700 129
& LT, Coretie Crir 30 £02 EHO 12460 556 §5 508 £ £ 0 24T $5.200 767 | fA16 253 157 118
....... 5 jEiNE Copnl Cams w2 am 1B 351209 o FAIER | SLBIME | MEATOEL 1%
n Copdnl Bidg IS F7 4T 308,750 .mMraar 147400 Reue o
i1 Copdnl Extenakan I ET 34i fE £ 265 §1 166751 e 33,575,458 i
12 R, Aast 0 A0S 34,588 o S48 85 R | W2amIE 11
1 LITHSC: Sar Ariorin | ] FE 2 SEAM J230 454 $H A =]
14 LT 25 250 3451304 0 $452 M 3768 2MH 38,287 128 a7
1 College of Mariad bR §1 001,242 i ¥ 65282 O3 004 321,070 =7
1 Taseas Wamen L 1 147 472 PR 0 3406 265 31657 7 40085 553 o
1T U e Houstony, CL B4 AT 363,02 W BT iz ‘335,500 35,734,145 =
1 TAML, Gakerion ¥ .0 58 2,750 ¥ FIETED Wiz 8 FiF 000 178
1 Tasece: Cigt. o PR 36 =84 301 §5700,700 0 EETOOTO0 | §1065EE | f7 e AT 7
o Tawsa Tech Unmersty [ R 48 2000 SIEAL $1.247 560 252,60 =
21 AN, Vi MRS 3z a8 w0 FI21 55 320721 P ] 2
Turiad $13, 17848 At i AR SADBERTATE | JERAIIASE | SSMSRREM

Table 3. State Agencies Savings Report
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o Cumulative LeanSTAR Savings as of September 2002
SR
Tetal Program Savinge
$118.722 846
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Figure 1. Cumulative LoanSTAR Savings as of September 2002
el Metered Retrofit LoanSTAR Savings as of September 2002
“““““ Total Savings: $83,207 422
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Figure 2. Metered Retrofit LoanSTAR Savings as of September 2002
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E] Yearly Savings From the LoanSTAR Program

O Confinuaus Commissioning Savings
@ Ratroli! Savirgs

Mlions of Doflars
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Figure 3. Yearly LoanSTAR Savings
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