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Executive Summary

Analysis of the available data found that electricity savings in the J.B. Coleman Library for June -
September, 1998 were 298 MWh, or 38% of the baseline consumption during these months. Extrapolation
of these savings to a full year leads would result in savings of 894 MWh/year. This would result in annual
electricity cost savings of $42,500 at the average cost of $0.0475/kWh which was paid by the University for
the period October, 1997 - September, 1998. Smaller savings were expected in chilled water, but were not
evident in the data available. Likewise, no significant increase in hot water use was observed during the
June - September period analyzed.

The thermal metering installations in 29 buildings were inspected. They were generally found to
be in good condition, with a flow meter and the two required temperature sensors installed in the hot water
and chilled water lines. However, in 14 of the installations, it was observed that either the hot water flow
meter or the chilled water flow meter was located so close to a bend, valve, or other obstruction in the line
that substantial errors in the flow (and Btu) readings are likely. In five of the buildings, both the hot water
and chilled water flow meters were located too close to obstructions. Only 10 buildings had both flow
meters placed properly. Temperature sensors were generally placed properly, although it was not possible
to locate five (of 58) sensors to verify proper placement, and two others were located in the air handler
piping rather than in the main building chilled and hot water lines.

The monthly utility bills for electricity and gas were analyzed and plotted as functions of ambient
temperature. Both electricity consumption and demand increased during hotter months as is typical on a
campus such as Prairie View. Gas consumption shows a strong peak during winter as is expected.
Baseline models were developed for electricity consumption, non-coincident electric demand, coincident
electric demand, and gas consumption.

The monthly utility bills were compared with 15-minute data, but it appears that we have
incomplete information on the meter scaling factors and/or the 15-minute data does not correspond to the
same set of meters included on the monthly bills. Consequently, no conclusions can be drawn from these
comparisons at this time.

Analysis of the rate schedules and billing data found that

1.) In most months PVAM was billed correctly according to the rate schedule. However, in the 26
months reviewed there appear to be two possible billing errors. One of those errors seems to have
been corrected by the utility in a later billing. There is another error in the billing calculations for
the month of May, 1998 (consumption from 4/25/98 to 5/25/98) for which PVAM should seek a
refund of $689.10.

2.) A new LP-8 rate schedule became effective in November, 1998 for the PVAM electrical billing.
This change should reduce the yearly costs by approximately 5% assuming the same consumption
of energy and demand as in the last 12-month historical period available to me (October, 1997 to
September, 1998).

3.) PVAM should monitor the upcoming discussions concerning deregulation in the state legislature.
Under the right circumstances PVAM could benefit from a different electrical supplier, and a
change of utility rate structures. However, if deregulation is enacted, the present supplier may
also elect to alter its current billing schedules to lower the costs.

The preliminary comparisons of Energy-Use Indices included in this draft report are based on only
one month of data. They show that consumption of many buildings on the PVAM and TAMU campuses
are comparable when normalized by building areas. There appear to be some significant differences, but
annual EUI's are needed to draw meaningful conclusions. These will be included in the final report.



Deliverable 1

Savings Analysis of the Library (John B. Coleman) Building




Summary

Analysis of the available data found that electricity savings in the J.B. Coleman Library for June -
September, 1998 were 298 MWh, or 38% of the baseline consumption during these months. Extrapolation
of these savings to a full year leads would result in savings of 894 MWh/year. This would result in annual
electricity cost savings of $42,500 at the average cost of $0.0475/kWh which was paid by the University for
the period October, 1997 - September, 1998. Smaller savings were expected in chilled water, but were not
evident in the data available. Likewise, no significant increase in hot water use was observed during the
June - September period analyzed.

Monthly Energy Performance Profiles

Monthly energy use data for J.B. Coleman Library were collected from the JC-85 printouts and
from the readings taken every month by the PVAM personnel. Table 1 shows the whole data collected and
used in the baselining and the savings calculations.

Electricity Consumption (PVAM Team, JC-85)

Figure 1 shows the electricity consumption profile (JC-85 data). The electricity consumption data
collected by the PVAM personnel showed frequent negative values and values that are double or four times
the JC-85 values. Moreover, the PVAM personnel readings do not show a clear trend that suggests that the
consumption decreased in the post-retrofit period.

In Figure 1, the pre-retrofit data shows a flat pattern with an average value of approximately 190
MWh/mo. The post-retrofit data shows also a flat pattern with an average value of approximately 120
MWh/mo.

Figure 4.a shows a scatter plot of the electricity consumption (JC-85 data and PVAM Readings)
vs. the average dry bulb temperature. The average dry bulb temperature data was obtained from the
Houston Intercontinental Airport National Weather Service, and is included in Table 1. The difference in
the order of magnitude between the JC-85 data and the PVAM readings is clear in this plot. Also, the
range in the PVAM readings (85 to 429 MWh/mo) is doubtful.

Figure 4.b shows a scatter plot of the JC-85 electricity consumption data split into three groups;
pre-retrofit, retrofit construction, and post-retrofit periods. There is a flat pattern in each of these groups of
data, which suggests a temperature-independence of the electricity use in the library. Pre-retrofit data
points are around a monthly value of 190 MWh/mo, and those of the post-retrofit period are close to a 120
MWh/mo value.

Chilled Water Consumption (JC-85)

Figure 2 shows the chilled water consumption profile (JC-85 data). The pre-retrofit data points
appearing in this graph show a scaling problem (note that they are not zeros). The post-retrofit data points
show an increase in the consumption, which needs further investigation, to draw a meaningful conclusion.
More post-retrofit data should available for establishing the status of the achieved savings.

Figure 5 shows a scatter plot of the chilled water consumption (JC-85 data) vs. the dry bulb
temperature. The scatter is wide due to six values close to zero, and which, we believe that, have a scaling
problem. The temperature-dependence of the chilled water use is clear in this plot. Finally, the post-
retrofit values were high and require a deeper investigation to know the reason. Savings can not be seen in
this plot due to the lack of data (only four data points were available for the analysis).



Hot Water Consumption (JC-85)

Figure 3 shows the hot water consumption profile (JC-85 data). More post retrofit data should be
available before drawing a conclusion about the achieved savings, noting that the post-retrofit data
available are that of a Summer (hot) period. Data from a cold period are required.

Figure 6 shows a scatter plot of the hot water consumption (JC-85 data) vs. the dry bulb
temperature. The scatter of the data is narrow which proves a strong temperature-dependence of the hot
water use. Finally, the post-retrofit values were close to zero as the period happened to be a summer
season (hot weather). Savings can not be seen in this plot due to the lack of data (only four data points
were available for the analysis), and more data should become available to calculate the savings.

Electricity Consumption (JC-85 data)

Pre-retrofit model

The JC-85 electricity consumption data was used for baselining (pre-retrofit model) instead of the
PVAM readings available. A main reason is the quality of the readings that necessitates further
investigation (for instance, the frequent existence of negative readings).

The Pre-retrofit electricity consumption data used for baselining is shown in Table 2. The pre-
retrofit model's parameters are listed below:

Ycp = 185.8380 (MWh/mo)
LS=0

RS = 0.3248 (MWh/mo F)
Xep = 51.6904 (F)

Savings Calculations
Post-retrofit electricity consumption data used to calculate the savings is shown in Table 3. Table

4 shows the calculated savings achieved till September 1998 (298.01 MWh/mo). The projected savings for
one whole year are also included in the table (894.04 MWh/yr).

Chilled Water Consumption (JC-85 data)

Pre-retrofit model

The JC-85 chilled water consumption data was used for baselining (pre-retrofit model). The Pre-
retrofit chilled water consumption data used for baselining is shown in Table 2. The pre-retrofit model's
parameters are listed below:

Yep = 19.3191 (KTONR/mo)
LS=0

RS = 0.6505 (kTONh/mo F)
Xep = 54.1720 (F)

Savings Calculations



Post-retrofit chilled water consumption data available for the study (June till September 1998) is
shown in Table 3. This post-retrofit data is not conclusive and enough for establishing the savings.
However, in these four months of available data, the chilled water consumption seemed to increase in an
unexpected way. We are expecting the lighting retrofits in the library to generate positive savings; unless a
main change in the operation of the library has occurred, and provided that the JC-85 meters and
algorithms generates correct and reliable values.

Hot Water (JC-85 data

Pre-retrofit model

The JC-85 hot water consumption data was used for baselining (pre-retrofit model). The Pre-
retrofit hot water consumption data used for baselining is shown in Table 2. The pre-retrofit model's
parameters are listed below:

Yer = 11.9570 (MBbtu/mo)
LS =-17.0765 (Mbtw/mo F)
RS=0

Xcp = 69.6820 (F)

Savings Calculations

Post-retrofit hot water consumption data available for the study (June till September 1998) is
shown in Table 3. This post-retrofit data is not conclusive and enough for establishing the savings. These
four months of available data, are Summer months and thus the hot water consumption was very low (close
to zero). More data (Winter months) is required in order to establish the savings achieved in Hot Water
Consumption.



Figure 1. J.B. Coleman Library Monthly Electricity Consumption (JC-85
data)
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Figure 2. J.B. Coleman Library Monthly Chilled Water Consumption (JC-
85 data)
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Figure 3. J.B. Coleman Library Hot Water Consumption (JC-85 data)
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Figure 4.a. J.B Coleman Library Electricity Consumption vs. Average Dry
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Figure 4.b. J.B. Coleman Library Electricity Consumption (JC-85 data) vs.
Average Dry Bulb Temperature
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Figure 5. J.B. Coleman Library Chilled Water Consumption vs. Average
Dry Bulb Temperature
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Figure 6. J.B. Coleman Library Hot Water Consumption vs. Average Dry

Bulb Temperature
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Month Electricity Consumption Chilled Water Hot Water Average DB
PVAM Readings JC-85 JC-85 JC-85 Temperature
MWh MWh KTONh MBtu F
Nov-96 N 195.46 44,27 142.74 62.06
Dec-96 i 180.01 29.06 252.49 56.99
Jan-97 * 179.63 21.14 363.49 51.07
Feb-97 i 183.73 1.068 197.27 54.60
Mar-97 ¥ 190.98 0.74 121.03 64.93
Apr-97 * 193.67 0.681 121.05 63.84
May-97 * 216.59 0.931 33.49 72.52
Jun-97 * 185.74 0.937 17.87 78.30
Jul-97 * 194 .54 1.08 5.98 81.94
Aug-97 * 187.62 56.6 0 82.09
Sep-97 333 188.52 86.13 0 78.03
Oct-97 429 196.85 98.19 17.58 68.14
Nov-97 226 188.79 78.5 188.87 56.48
Dec-97 259 142.21 69.62 347.34 48.83
Jan-98 211 136.8 73.39 24017 56.33
Feb-98 128.36 66.43 208.35 55.00
Mar-98 128.87 77.58 220.26 59.23
Apr-98 131.75 83.38 86.32 65.72
May-98 120.57 106.66 29.57 77.64
Jun-98 117.16 111.12 0.301 84.25
Jul-98 121.01 119.2 0.388 85.59
Aug-98 202 115.61 108.85 0.443 83.10
Sep-98 221 132.71 111.41 0.23 80.52

*N/A

Table 1. J.B. Coleman Library building Energy Use.
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Pre-Retrofit Period * Electricity Consumption Chilled Water Hot Water Average DB
PVAM Readings JC-85 JC-85 JC-85 Temperature
MWh MWh KTONh MBtu F

Nov-96 * , 195.46 44.27 142.74 62.06

Dec-96 * 180.01 29.06 252.49 56.99

Jan-97 * 179.63 21.14 363.49 51.07

Feb-97 o 183.73 1.068 197.27 54.60

Mar-97 * 190.98 0.74 121.03 64.93

Apr-97 * 193.67 0.681 121.05 63.84

May-97 # 216.59 0.931 33.49 72.52

Jun-97 * 185.74 0.937 - 17.87 78.30

Jul-97 * 194 .54 1.08 5.98 81.94

Aug-97 ¥ 187.62 56.6 0 82.09

Sep-97 333 188.52 86.13 0 78.03

Oct-97 429 196.85 98.19 17.58 68.14

* Retrofit Construction Period: Nov-97 to May-98
(Info from Mr. Charles Muse)
Table 2. J.B. Coleman Library building Pre-Retrofit Energy Use,
Post-Retrofit Period * Electricity Consumption Chilled Water Hot Water Average DB
PVAM Readings JC-85 JC-85 JC-85 Temperature
MWh MWh KTONhO MBtu F

Jun-98 * 117.16 111.12 0.301 84.25

Jui-98 85 121.01 119.2 0.388 85.59

Aug-98 202 115.61 108.85 0.443 83.10

Sep-98 221 132.71 111.41 0.23 80.52

* Retrofit Construction Period: Nov-97 to May-98
(Info from Mr. Charles Muse)

Table 3. J.B. Coleman Library building Post-Retrofit Energy Use.



Post-Retrofit Period * Electricity Cons. Average DB Predicted Electricity Electricity
JC-85 Temperature Consumption Savings
MWh F MWh MWh
Jun-98 117.16 84.25 196.41 79.25
Jul-98 121.01 85.59 196.85 75.84
Aug-98 115.61 83.10 196.04 80.43
Sep-98 132.71 80.52 195.20 62.49
Total Savings till September 1998 (MWh) = 298.01
Projected Savings for One Year (MWh/yr) = 894.04

Table 4. J.B. Coleman Library building Electricity Consumption Savings (based on JC-85 data).



Deliverable 2

e Inspection of JC-85 Metering in Campus Buildings
e Comments on JC-85 Thermal Metering




Summary

The thermal metering installations in 29 buildings were inspected. They were generally found to
be in good condition, with a flow meter and the two required temperature sensors installed in the hot water
and chilled water lines. However, in 14 of the installations, it was observed that either the hot water flow
meter or the chilled water flow meter was located so close to a bend, valve, or other obstruction in the line
that substantial errors in the flow (and Btu) readings are likely. In five of the buildings, both the hot water
and chilled water flow meters were located too close to obstructions. Only 10 buildings had both flow
meters placed properly. Temperature sensors were generally placed properly, although it was not possible
to locate five (of 58) sensors to verify proper placement, and two others were located in the air handler
piping rather than in the main building chilled and hot water lines.

1. Inspection of JC-85 Metering in Campus Buildings

During the inspection of the mechanical rooms of each building listed in Table 5, we collected
necessary information that helped in drawing conclusions about the status of the JC-85 metering. The
notes on each building are included in a table and a photo that, in most cases, tries to show a problematic
feature. Table 6 shows the condition of the mechanical room in Fuller Hall, a dormitory. Picture 1 shows
the Hot Water Flowmeter. Similar tables and pictures for the rest of the buildings are included in the
appendix.



Building Code Building Name Function Conditioned Area (ft’) |
FULL Fuller Hall Dormitory 44718
AG Agricultural Research Bldg. Classrooms, Labs, Offices 21,408
LIB John B. Coleman Library Library 100,352
El Sam Collins Eng'g Tech. Bldg. _|Classrooms, Labs,Offices 47,388
NEW C.L. Wilson New Eng'g Bldg. Classrooms, Labs,Offices 46,724
GIL Gilchrist Eng'g Bldg. Classrooms, Labs,Offices 11,107
BD Banks Hall Dormitory 44 718
GEN General Offices Bldg. (DELCQ) |Classrooms, Offices 36,547
DREW Drew Hall Dormitory 77,796
FH Field House (DOME) Gymnasium, Swim. Pool 67,594
MEM Memorial Student Center (MSC) |Kitchen, Dining, Barber 24,588
HOB Hobart Taylor Hall Classrooms, Band Hall 57,349
|MTH M.T. Harrington Science Center |Classrooms, Labs,Offices 38,198
ADMIN Administration Bldg. Offices 15,408
ALUM Alumni Dining Hall Dining Hall, Kitchen 69,682
AND Anderson Hall Offices 8,145
EV Evans Hall Offices 11,963
ANIM Animal Industrial Bidg. Classrooms, Animal Products Shop 18,219
BURL Burleson-Ware Hall Classrooms, ROTC 4,557
ALL All Faiths Chapel Church 4,107
CHEM Austin Greaux Chemical Eng'g Bldg. |Classrooms, Labs Offices 7,172
ECON Home Economics Bldg. Cooking, Sewing, Classrooms 12,965
ﬂ-IY Physical Plant Administration Bldg. |Offices 7,224
REC Central Receiving - DPS Warehouse, and University Police 17,006
HILL Hilliard Hall Radio Station, Offices 22,109
NG New Gym Gymnasium 26,846
OWEN Owens Franklin Health Center |Health Center (X-Ray), Offices 21,395
OLD Old Education Bldg. Classrooms, Offices 10,850
COOP COOP Extension Bldg. Offices, Conference Room 13,899

Table 5. List of PVAM Buildings Metered by JC-85 and Metasys, and inspected by ESL.
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Thermometers Notes

Building FULL - Fuller Hall Thermometer Reading (F)

Function Dormitory

Conditioned Area (ft) 44,718
ech. Room Condifion Old, Rusty

Accessibility of Thermometers OK

Accessibility of Flowmeters OK

Chilled Water Supply EMCS Thermistor YES 50

LCﬁTlled Water Return EMCS Thermistor YES o2
ot Water Supply EMCS Thermistor YES 180
ot Water Return EMCS Thermistor YES 168

Chilled Water Flowmeter DI

Hot Water Flowmeter DI

Flowmeters Notes
cwW

HW

Upstream CK, Valve 1' Downstream

“90" § Upstream, "T" 3’ Downstream

Bad Location
oK

General Notes

Picture

#1

Table 6. Notes on the mechanical room of Fuller Hall building.

Picturc 1. The Hot Water Flowmeter in the mechanical room of Fuller Hall building.




2. Comments on JC-85 Thermal Metering

During the inspection of the mechanical rooms of PVAM we noticed a general problematic feature
that affects the readings of the JC-85 Control system. Briefly, these problems were:

1. Location of the flowmeters:

In most buildings, the flowmeters were placed too close to a bend or a valve (control valve). We
used the rule of having a distance of 10 times the nominal diameter of the pipe upstream and five times the
nominal diameter downstream, to evaluate the location of these flowmeters.

2. Availability of thermistors (and thermometers):
We were not able to find and locate the temperature sensors and thermometers in few buildings.

3. Broken meters:
Some buildings had broken thermometers, and thus, a survey checking of the temperature of
chilled water or hot water flow in or out of the building was not possible.

4, Location of the thermistors (and thermometers):

In few buildings, the thermistors are placed at the air-handlers supply and return pipes, instead of
measuring the main supply and return to and from the buildings. This will leads to inaccurate temperature
readings due to losses through the pumps, and the piping layout.



Deliverables 3 and 5

e Analysis of Whole Campus Utility Data
e Baselining of the Whole Campus Energy Consumption




Summary

The monthly utility bills for electricity and gas were analyzed and plotted as functions of ambient
temperature. Both electricity consumption and demand increased during hotter months as is typical on a
campus such as Prairie View. Gas consumption shows a strong peak during winter as is expected.
Baseline models were developed for electricity consumption, non-coincident electric demand, coincident
electric demand, and gas consumption.

The monthly utility bills were compared with 15-minute data, but it appears that we have incomplete
information on the meter scaling factors and/or the 15-minute data does not correspond to the same set of
meters included on the monthly bills. Consequently, no conclusions can be drawn from these comparisons
at this time.

15-Minute Data Profiles

We obtained 15-minutes electricity consumption data from San Bernard Electric (through Mr.
Harold Huff). We calculated the monthly consumption and demand from the 15-minutes data (Table 8).
The results were inconsistent with the utility bills. Further study is required to know how exactly San
Bernard Electric use the 15-minutes data that was provided. Figure 7.a shows the 15-minutes and the
utility bills electricity consumption. A difference in the order of magnitude of 2 (approximately) is noticed
in this plot. Figure 7.b shows the 15-minutes and the utility bills electricity demand. A difference in the
order of magnitude of 2 (approximately) is noticed in this plot between the 15-minutes data values and the
utility bills coincident and non-coincident demand, separately.

Utility Bill Data Profiles

Two years of utility bills (electricity and gas) were available to our study. Tables 9 and 11 show
the electricity and gas utility bills data, respectively, and the corresponding average dry bulb temperature
for the billing periods. The dry bulb temperature was obtained from Houston Intercontinental Airport
NWS. Tables 10 and 12 show the calculated minimum, maximum, and average values of the dry bulb
temperature corresponding to the electricity and gas billing periods, respectively.

Electricity Consumption

Figure 8 shows the electricity consumption, and the coincident and non-coincident demand of the
whole PVAM campus based on the utility bills. The non-coincident demand shows one unusually high and
one unusually low value. The high value occurred in October 1996 and the analysis of utility bills in
Deliverable 4 suggests that a refund was received. The savings in the electricity consumption of the library
(around 75 MWh/mo) do not show up at the Whole Campus level, and therefore it is important to meter
individual buildings.

Figure 9.a shows the calculated dry bulb temperature for the electricity billing periods that is
required to develop the baselines of the electricity use.

Figure 10 shows the whole campus electricity consumption. The slope in the trend is clear and
shows a strong temperature-dependency of the electricity use, which is mainly driven by the air-
conditioning load.

Coincident Peak Electricity Demand

Figure 11 shows the whole campus coincident electricity demand. There are three trends shown
in this plot. Below a temperature of approximately 60 F, the demand value is around 4000 kW and



constant (temperature-independent). Between temperature values of 60 and 75 F, the demand is
temperature-dependent. And, above 75 F the demand is almost constant with a value of approximately
6500 kW.

Non-Coincident Peak Electricity Demand

Figure 12 shows the whole campus non-coincident electricity demand. There are three trends
shown in this plot. Below a temperature of approximately 60 F, the demand value is around 6000 kW and
constant (temperature-independent). Between temperature values of 60 and 75 F, the demand is
temperature-dependent. And, above 75 F the demand is almost constant with a value of approximately
7000 kW. In general, the non-coincident electricity demand ranges between 6000 and 7000 kW over a
wide range of temperatures.

Gas Consumption

Figure 13 shows the gas consumption profile of the whole campus. The peaks in the cold season
are noticeable.

Figure 9.b (in the Appendix, Deliverables 3&5) shows the calculated dry bulb temperature for the
gas billing periods that is required to develop the baselines of the gas use.

Figure 14 shows a scatter plot of the whole campus gas consumption vs. the average dry bulb
temperature. In this plot the temperature dependency of the gas use is clear (narrow scatter). However, we
noticed two unusually high and low values (in two years of utility bills). The high value occurred in March
1997, and the low value occurred in December 1997. At temperatures above 75-80 F, the gas use is almost
constant at a value of 10,000 MMBtu/mo).

Comparison between the 15-Minutes and Utility Bills Electricity Consumption Data

Table 13 shows the 15-minutes and the utility bills monthly electricity consumption and demand.
There is a major inconsistency in the values, and we were not able to draw conclusion based on the
information that we had. Further study and contact should be made before understanding this feature.
Figures 7.a and b illustrate the differences, in both consumption and demand, between the 15-minute data
and the utility bills.

Baselining of the Whole Campus Energy Consumption

Baseline models were developed for the whole campus electricity consumption, coincident
demand, non-coincident demand, and gas consumption. The whole data of two years in the Table 9
(electricity) and Table 11 (gas) was used for baselining.

Electricity Consumption
The Baseline model of the whole campus electricity consumption has the following parameters:
Yep =3031.1222 (MWh/mo)
LS=0

RS = 26.6912 (MWh/mo F)
Xep = 59.6536 (F)



Coincident Electricity Demand

The Baseline model of the whole campus coincident electricity demand has the following
parameters:

Yep = 3877.9130 (kW/mo)
LS=0

RS = 83.4783 (kW/mo F)
Xcp = 54.4728 (F)

Non-Coincident Electricity Demand

The Baseline model of the whole campus non-coincident electricity demand has the following
parameters:

Yep = 6040.4165 (kW/mo)
LS=0

RS = 33.5065 (kW/mo F)
Xep = 57.0632 (F)

Gas Consumption

The Baseline model of the whole campus gas consumption has the following parameters:

Yep = 8557.9549 (MMBtu/mo)
LS = - 460.4978 (MMBtu/mo F)
RS=0

Xcp = 84.1196 (F)



Figure 7.a. Comparison between Utility Bills and 15-Minute Data Electricity Consumption
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Figure 7.b. Comparison between Utility Bills and 15-Minute Data Electricity Demand
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Electricity Electricity

Billing Period Consumption Demand

Start End MWh kW
96/12/25 97/1/25 5406.94 10880
97/1/25 97/2/25 5556.61 10478
97/2/25 97/3/25 4622 82 9662
97/3/25 97/4/25 5150.81 9746
97/4/25 97/5/25 5150.26 11781
97/5/25 97/6/25 5991.53 14949
97/6/25 97/7/25 6332.60 12720
97/7/25 97/8/25 6976.33 13660
97/8/25 97/9/25 6841.72 12954
97/9/25 97/10/25 5571.20 11321
97/10/25 97/11/25 5541.41 10368
97/11/25 97/12/25 5201.98 10167

Table 8. 15-Minute Data provided by San Bernard Electric
for PYAM Whole Campus Electricity Use
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Figure 9.a. Dry Bulb Temperature from IAH - NWS
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Billing Period AVG DB Non-Coinc. Demand Coinc. Demand Consumption
Start End F kW kW MWh

96/7/25 |96/8/25 81.33 7420 6750 3983.78
96/8/25 |96/9/25 77.51 7700 7040 4036.23
96/9/25 |96/10/25 68.35 11020 6310 3503.58
96/10/25 |96/11/25 67.01 6610 4160 3595.22
96/11/25 |96/12/25 54.32 6240 3580 3011.31
96/12/25 [97/1/25 53.22 6040 4060 2971.05
97/1/25 |97/2/25 53.83 6650 3910 3301.88
97/2/25 |97/3/25 62.91 6480 4770 3001.01
97/3/25 |97/4/25 65.01 6580 4000 3472.53
97/4/25 |97/5/25 69.96 6150 5020 2152.77
97/5/25 |97/6/25 77.74 6740 5470 3306.02
97/6/25 |97/7/25 81.47 6840 5610 3328.54
97/7/25 |97/8/25 82.71 7250 7250 3775.57
97/8/25 197/9/25 79.32 7170 6020 3859.83
97/9/25 |97/10/25 70.41 6260 6070 3456.39
97/10/25 |97/11/25 56.13 6340 4360 3351.76
97/11/25 197/12/25 5253 5740 3860 2953.22
97/12/25 |98/1/25 54.43 5840 4080 2864.83
98/1/25 |98/2/25 54.46 5960 3540 3088.09
98/2/25 |98/3/25 56.76 5310 2830 2719.81
98/3/25 |98/4/25 66.63 6000 5740 3215.68
98/4/25 |98/5/25 75.12 6000 5740 3071.03
98/5/25 |98/6/25 83.98 6670 5400 3576.63
98/6/25 |98/7/25 84.91 6160 4930 3552.48
98/7/25 |98/8/25 83.65 6760 6160 3672.87

Table 9. Electricity Utility Bills - PVAM - Whole Campus(San Bernard Electric Coop).




Period Min DB (F)| Max DB (F) | Avg DB (F)
Start End
96/7/25 96/8/25 75.25 86.92 81.33
96/8/25 96/9/25 73.25 83.91 77.46
96/9/25 96/10/25 55.67 80.57 68.35
96/10/25 |96/11/25 51.50 78.38 67.01
96/11/25 [96/12/25 30.67 72.67 54.32
96/12/25 [97/1/25 30.00 72.52 53.22
97/1/25 97/2/25 37.32 71.43 53.83
97/2/25 97/3/25 50.21 7213 62.91
97/3/25 97/4/25 51.08 75.50 65.17
97/4/25 97/5/25 57.35 77.54 69.96
97/5/25 97/6/25 70.892 83.00 77.74
97/6/25 97/7/25 77.00 84.54 81.47
97/7/25 97/8/25 77.08 86.81 82.71
97/8/25 97/9/25 73.96 82.00 79.32
97/9/25 97/10/25 58.67 78.83 70.41
97/10/25 [97/11/25 40.57 76.04 55.83
97/11/25 |97/12/25 37.63 67.71 52.18
97/12/25 ]98/1/25 39.54 68.54 54.43
98/1/25 98/2/25 45.71 65.22 54.35
98/2/25 98/3/25 42.50 73.25 56.76
98/3/25 98/4/25 55.50 76.50 66.63
98/4/25 98/5/25 63.33 80.21 75:12
98/5/25 98/6/25 71.79 88.50 83.98
98/6/25 98/7/25 80.00 88.46 84.91
98/7/25 98/8/25 77.33 88.35 83.65

- Minimum and Maximum Temperature is the value from the

day having a minimum or a maximum temperature during that period.
- Average Temperature is the average value of daily temperatures
during that period.
- The Daily Temperature values are averages from Hourly values.

Table 10. Dry Bulb Temperature from Houston Intercontinental Airport NWS

Compiled for the Electricity Utility Bills Periods.




Figure 13. PVAM Whole Campus Gas Utility Bills
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Figure 14. PVAM Whole Campus Gas Consumption vs. Average Dry Bulb
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Period AVG DB Consumption

Start End F MMBtu

96/7/31 96/8/31 80.32 8032
96/8/31 96/9/30 76.53

96/9/30 96/10/31 69.39 14347
96/10/31 96/11/30 62.06 18401
96/11/30 96/12/31 56.99 20471
96/12/31 97/1/31 51.07 26122
97/1/31 97/2/28 54 .60 24116
97/2/28 97/3/31 64.93 20474
97/3/31 97/4/30 63.84 17406
97/4/30 97/5/31 72.52 13400
97/5/31 97/6/30 78.30 12156
97/6/30 97/7/31 81.94 10532
97/7/31 97/8/31 82.09 11193
97/8/31 97/9/30 78.03 11852
97/9/30 97/10/31 68.14 15139
97/10/31 97/11/30 56.48 22521
97/11/30 97/12/31 48.83 20974
97/12/31 98/1/31 56.33 21881
98/1/31 98/2/28 55.00 21132
98/2/28 98/3/31 59.23 20654
98/3/31 98/4/30 65.72 15382
98/4/30 98/5/31 77.64 10174
98/5/31 98/6/30 84.25 8128
98/6/30 98/7/31 85.59 8745

Table 11. Gas Utility Bills - PVAM - Whole Campus (Texas Southeastern Gas).




Period Min DB (F) [ Max DB (F) | Avg DB (F)
Start End
96/7/31 96/8/31 73.25 86.92 80.32
96/8/31 96/9/30 62.04 83.91 76.53
96/9/30 96/10/31 55.67 78.38 69.39
96/10/31 |96/11/30 358.21 76.88 62.06
96/11/30 |96/12/31 30.67 72.67 56.99
96/12/31 |97/1/31 30.00 72.52 51.07
97/1/31 97/2/28 44.33 71.43 54.60
97/2/28 97/3/31 52.63 75.50 64.93
97/3/31 97/4/30 51.08 73.96 63.84
97/4/30 97/5/31 66.42 80.27 72.52
97/5/31 97/6/30 70.92 83.00 78.30
97/6/30 97/7/31 78.87 84.54 81.94
97/7/31 97/8/31 76.71 86.81 82.09
97/8/31 97/9/30 70.33 82.00 78.03
97/9/30 97/10/31 49.46 78.83 68.14
97/10/31 |97/11/30 40.57 73.75 56.48
97/11/30 |97/12/31 37.63 63.79 438.83
97/12/31 |98/1/31 45.29 68.54 56.33
98/1/31 98/2/28 45,71 68.21 55.00
98/2/28 98/3/31 4250 74.33 59.23
98/3/31 98/4/30 55.50 76.50 65.72
98/4/30 98/5/31 66.29 84.00 77.64
98/5/31 98/6/30 71.79 88.50 84.25
98/6/30 98/7/31 80.42 88.46 85.59

- Monthly Minimum and Maximum Temperature is the value from the
day having a minimum or a maximum temperature during that month.

- Monthly Average Temperature is the average value of daily temperatures
during that month.

- The Daily Temperature values are averages from Hourly values.

Table 12. Dry Bulb Temperature from Houston Intercontinental Airport NWS
Compiled for the Gas Utility Bills Periods.



15-Minute Data Utility Bills
Electricity Electricity Electricity Non-Coincident Coincident
Consumption Demand Consumption Electricity Demand | Electricity Demand

Billing Period MWh kW MWh kW kW

96/12/25 |97/1/25 5406.94 10880 2971.05 6040 4060
971125  197/2/25 5556.61 10478 3301.88 6650 3910
97/2/25 |97/3/25 4622.82 9662 3001.01 6480 4770
97/3/25 |97/4/25 5150.81 9746 3472.53 6580 4000
97/4/25  197/5/25 5150.26 11781 2152.11 6150 5020
97/5/125 |97/6/25 5991.53 14949 3306.02 6740 5470
97/6/25 |97/7/25 6332.60 12720 3328.54 6840 5610
97/7/25 |97/8/25 6976.33 13660 3775.57 7250 7250
97/8/25 |97/9/25 6841.72 12954 3859.83 7170 6020
97/9/25  |197/10/25 5571.20 11321 3456.39 6260 6070
97/10/25 [97/11/25 5541.41 10368 3351.76 6340 4360
97/11/25 |97/12/25 5201.98 10167 2953.22 5740 3860

Table 13. A Comparison between the 15-Minute data and Utility Bills Monthly Electricity
Consumption and Demand of PVAM Whole Campus.




Deliverable 4

Analysis of PVAM Electricity Use Contract




Summary

The Prairie View A&M University (PVAM) electrical bills provided have been analyzed with an eye
toward answering the following questions:

L)

2)

3.)

4)

Is PVAMU being correctly billed according to the published rate schedule of the San Bernard
Electric Cooperative (SBEC) for the Large Power — 8 rate schedule (LP-8)?

What trends are evident from the energy consumption and demand consumption?

‘What impact is the new LP-8 rate schedule (effective November, 1998) expected to make on the
utility bills?

Could PVAMU benefit from another supplier’s electric billing schedule, i.e. purchasing their
electrical energy from another utility?

The following conclusions have been made:

4)

5)

6.)

7)

8.)

9:)

In most months PVAM is being billed correctly according to the rate schedule. However, in the
26 month billing history that was provided by Bass Abushraka and SBEC personnel, there appears
to be two possible billing errors. One of those errors, the 11,020 kW demand we talked about for
the electrical service from 9/25/96 to 10/25/96, seems to have been corrected by the utility in a
later months billing. There is another error in the billing calculations for the month of May, 1998
(consumption from 4/25/98 to 5/25/98) for which PVAM should seek a refund of $689.10.

There is a well established seasonal nature to the PVAM electrical energy consumption and
demand consumption. Costs in a low usage month (February or March) are about $120,000, and
for a high usage month (August or September) are about $210,000.

Comparison of the August and September bills for the each of the years 1996, 1997, 1998
indicates that the total costs, electrical consumption, and demand consumption show a downward
trend in successively later years.

A new LP-8 rate schedule became effective in November, 1998 for the PVAM electrical billing.
This change should reduce the yearly costs by approximately 5% assuming the same consumption
of energy and demand as in the last 12-month historical period available to me (October, 1997 to
September, 1998).

PVAM should monitor the upcoming discussions concerning deregulation in the state legislature.
Under the right circumstances PVAM could benefit from a different electrical supplier, and a
change of utility rate structures. However, in the case that deregulation is enacted, the present
supplier may also elect to alter its current billing schedules to lower the costs.

The latest historical consumption information have been evaluated with a rate schedule similar in
nature to the LP-8, that of Houston Light and Power (HL&P) LOS(A) and Supplemental
Agreement for State Owned Educational Institutions (SEI) rate schedule. It appears that the
LOS(A) and SEI schedules would be only slightly more advantageous to PVAM than the LP-8
under the same circumstances of energy and demand consumption,



Billing Calculation Check

Twenty-five (25) months (August, 1996 to August, 1998) of billing data for PVAM were provided, and
SBEC personnel Caroline Kemper furnished an additional month (September, 1998) of data. Robyn Lowe
of SBEC was also contacted, and he furnished the up-to-date rate schedule for PVAM’s account that
became effective in November, 1998 (See Appendix A) and the previously effective rate schedule (See
Appendix B) that covers the period for which we had data. The SBEC personnel were very helpful in
providing information necessary for our analysis.

Using the utility bills and the effective rate schedule, we recalculated the bills. There are two
anomalies that we believe are billing errors in this period. In all other months the calculated total matches
the actual billed amounts, indicating no errors.

The October, 1996 bill shows a Non-Coincident Peak (NCP) demand of 11,020 kW. This is very
different from the NCP demands seen elsewhere in the data. The minimum demand registered is 5,740
kW in December, 1997; and, the maximum demand except for this 11,020 kW is 7,700 kW in September,
1996. We believe this has already been resolved by SBEC and PVAMU as there appears a “demand
adjustment” and “interest on demand adjustment” that refunds a total of $18,566.29 on the bill for
February, 1997.

The second billing error was less obvious; and, we believe results from a minor clerical mistake in
entering parameters of the demand usage. The May, 1998 bill (for the period of 4/25/98 to 5/25/98) shows
the following values for demand.

kW metered kW Billed

Non-Coincident Peak 6,090 6,000

LCRA Coincident Peak (CP) 5,530 5,740




Table 14
San Bernard Electric Cooperative, Inc.
Rate Schedule LP-8 for Prairie View A&M University

Hlectrical Connumption & Charpes
Stan of End of Electrical
Billing Billing | No. Days in| Electrical Consumption | PCRF Billing
Month Period Period Period Consumplion Charge Charge
(kWh) L] ()
Aug.-96] 7/25/96 8/25/96 31 3,983,780 138, 018.06 20,515.06
Sep-96| 8/25/96 925/96 3l 4,036,230 139.835.19 22.070.76
oa-96] 9596 | 1002596 30 3,503,580 121,381.53 5,518.49
Nov-96| 10/25/96 11/25/96 31 3,595,220 124,556.40 (3.046.64
Dec-96] 11725096 | 122596 30 3,011,310 104,326 .83 (2,159.95)
Jan-97| 12/25/96 /2597 31 2,971,050 102,932.03 (9,010.55),
Feb-97| 1/25/97 22597 k] 3.301.880 114.393.63 (11.062.85))
Mar-97| 22597 ¥2597 28 3,001,010 103,969.99 (7,772.89)]
Apr-97| 32547 412597 k]| 3.472.530 120.305.80 (11.828.58)
May-97] 4725197 52597 30 2152770 74,582.72 {2,713.67)]
Jun-97] 525497 6725197 3l 3,306,020 114,537.06 14,868.25
Jul-97  6/25/97 725197 30 3,328,540 115,317.27 15.681.36
Aug-$7| 72597 82597 31 3,775,570 130,804.62 23,065.38
Sep-$7| 825497 9/25/97 3l 3,859,830 133,723.81 15,174.06
Oa-97] 92597 10/25/97 30 3.456,3%0 119,746.63 (8.171.93))
Nov-97| 10/25/97 | 11425497 31 3,351,760 116,121.73 (10.566.42)
Dec-97| 1172597 12/25/97 30 2,953,220 102,314.31 (8,704.94)
Jan-98] 122587 172598 3 2,864,830 99.252.04 (2,419.27))
Feb-98| 1/25/98 V25/98 31 3,088,090 106,986 88 (9.020.27))
Mar-98| 22598 32598 28 2,719,810 94,227 82 (344195
Apr-98| 3/25/98 4/25/98 31 3,215,680 111,407.23 (5,385.44[
May-98| 4/25/98 5259 k. .071.030 106.395.83 {4.725.73)
Jun-98| 52598 6/25/9 3 576,630 123.912.35 19,321.92
Jul-98] 62598 725/9¢ 3 552,480 123.075.67 15,862.14
Aug-98| 7/25/98 8/25/98 i1 1.672.870 127.246.58 21,268.89
Sep-98| B/25/98 9/25/98 31 3,871,610 134,131.93 21,027.54

Facilities Charges _ Demand & Charges Total Charpes
Non-Coincident LCRA Coincident Total Billed | Total Billed | Difference
Customer Non-Coincident Peak Demand LCRA Coincident Peak Demand Charges - | Charges - Actual -
Lease Credit| Chage | Peak Demand Charge Peak Demand Charge Actua] Ci d | Computed
(8) (5) (kW) (8) (kW) {5) t) 3) [t)]

3,488.67 | 4.480.00 7.420 20.405.00 6,750 30,105.00 210,034.45 | 210,034.45 (0.00)
3.488.67 | 4,480.00 7.700 21,175.00 7.040 31,398.40 215470.68 | 215470.68 _(0.00);
3,488.67 | 4,480.00 11,020 30,305.00 6,310 28,142.60 186,338.95 | 186,338.95 {0.00)
3,488.67 | 4.480.00 6.610 18.177.50 4.160 18,553.60 159,232.19 | 159,232.19 (0.00),
3,488.67 | 4,480.00 6,240 17,160.00 3,580 15,966.80 136,285.01 | 136,285.01 0.00
348867 | 4,480.00 6,040 16,610.00 4,060 18.107.60 129.630.41 | 129.630.41 (0.00)
3,488.67 | 4.480.00 6,650 18,287.50 3910 17,438.60 121,481.92 | 140,048.21 18,566.29
3488.67 | 4,430.00 6,480 17,820.00 4,770 21,274.20 136,282.63 | 136,282.63 0.00
334333 | 4.480.00 6.580 18.095.00 4,000 17,840.00 145.548.89 | 145.548.89 0.00
3,343.33 | 4,480.00 6,150 16,912.50 5,020 22,389.20 112,307.42 | 112,307.42 {0.00
334333 | 4.480.00 6,740 18,535.00 5470 2439620 173,473.18 | _173.473.18 0.00
3,343.33 | 4.480.00 6,840 18,810.00 5,610 25,020.60 175,965.90 | 175,965.90 {0.00
3,343.33 | 4,480.00 7,250 19,937.50 7,250 32,335.00 207,279.17 | 207,279.17 0.00
3,343.33 | 4,480.00 7,170 19,717.50 6,020 26,849.20 196,601.24 | 196,601.24 0.00
3,343.33 | 4,480.00 6,260 17,215.00 6,070 27,072.20 156,998.57 | 156,998.57 0.00
3.343.33 | 4.480.00 6,340 17,435.00 4.360 19.445 60 143,572.58 | 143,572.58 (0.00)]
3,343.33 | 4,480.00 5,740 15,785.00 3,860 17,215.60 127,746.64 | 127,746.64 0.00
3,343.33 | 4,480.00 5,840 16,060.00 4,080 18, 196.80 132.226.24 | 132,226 24 (0.00
3,343.33 | 4.480.00 5,860 16,115.00 3,540 15,788 40 131,006.66 | 131,006 68 002
3,343.33 | 4,480.00 5,310 14,602.50 2,830 12,621.80 11914684 | 119,14684 {0.00
3,343.33 | 4,480.00 6,000 16,500.00 5,740 25,600.40 149,258.86 | 149,258.86 0.00
3,204.75 | 4,480.00 5,090 16,747.50 5,530 24,663.80 145,045.75 | 144,356.65 (689.10)
3,204.75 | 4,480.00 6,670 18,342.50 5,400 24,084.00 186,936.02 | 186,936.02 (0.3
3,204.75 | 4,480.00 6,160 16,940.00 4,930 21,987.80 179,140.85 | 179,140.86 (0.00
3,204.75 | 4,480.00 6,760 18,5%0.00 6,160 27,473.60 19585432 | 195,854.32 0.00
3,204.75 | 4,480.00 6,920 19,030.00 6,260 27,919.60 201,384.32 | 203,384.32 (I’lﬁlﬂ

Note: For this evaluation the NCP and CP demands in May-98 have been changed

10 reflect the metered NCP demand (6,090 kW) and CP demand (5,530 kW) insizad of

the billed NCP demand (6,000 kW) and CP demand (5,740 kW). It may be possible
that there is a billing error on the demand for May-98.




Figure 15
Prairie View A&M University Electrical Cost
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Figure 16
Prairie View A&M University Electrical Consumption
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Figure 17
Prairie View A&M University Non-Coincident Peak Demand
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Figure 18
Prairie View A&M University LCRA Coincident Peak Demand
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There is an unexplained difference between the metered and billed demand values. However, we
believe the error is due to a clerical data entry error because the metered and billed demand values for the
previous month were 6,000 kW and 5,740 kW respectively; and, probably did not get corrected by data
entry in the May, 1998 bill. Using the “correct” demands in recalculating the bills for this month leads to
an overcharge by SBEC of $689.10. We have not discussed this error with SBEC personnel so the
University should seek to contact them, confirm this analysis, and seek an appropriate refund of the
amount.

Table 14 shows the complete billing analysis broken into blocks for Energy Consumption and
Charges, Facilities Charges, Demand & Charges, and Total Charges. Information from the bills is entered
into the spreadsheet and the appropriate charge rates are used to re-calculate the bills. The last column in
the Total Charges block is the difference between the actual billed amounts from the bills and the
computed charges using the rate schedule analysis. The difference column reflects the billing adjustments
and errors as mentioned above.

Trends of Energy and Demand Consumption

Figures 15, 16, 17, and 18 illustrate the electrical cost, electrical energy consumption, NCP demand,
and LCRA CP demand consumption of PVAM, respectively. Figure 15, the cost graph, indicates a pretty
regular trend of data with costs being high in the summer AC months and low in the winter months. The
same can be said for the energy consumption shown in Figure 16 and the NCP demand shown in Figure
17. Perusal of Figure 17 highlights the demand anomaly found in October, 1996 that is discussed above.

Figure 18, the LCRA CP demand plot, shows a very erratic nature which is due entirely to the manner
in which the CP demand is determined. The CP demand is the amount of demand being pulled from the
electrical supplier (SBEC) by PVAM at the same time that LCRA experiences its highest demand level
draw from its system, which feeds the SBEC system. The CP demand varies from a low of 2,830 kW in
March, 1998 to a high of 7,250 kW in August, 1997. The high in August, 1997 obviously is due to
summertime AC load. The low value in March, 1998 occurred because LCRA hit a peak value in that
month in a one-hour time period in which PVAM demand was considerably lower than normal, possibly at
night or some other off-peak time for PVAM.

Another trend that is noticeable is found by studying Figures 15, 16, and 17. In August and
September for every year (1996, 1997, and 1998) the figures illustrate a progressively lower level on each
plot from one year to the next. In 1996 the average cost for those two months is about $212,000, in 1997 it
is about $202,000, and in 1998 it is about $201,000. Figures 16 and 17 show that it has been both the
energy consumption and the demand that have been reduced in succeeding years, This may be due to overt
attempts by PVAM to reduce usage or to other factors.

New SBEC 1 P-8 Rate Schedule Initiated in November, 1998—Its Effects

In talking with Robyn Lowe of SBEC it was learned that a new rate schedule went into effect for the
LP-8 rate in November, 1998, subsequent to the bills that we had to evaluate. This new schedule has some
features that make it simpler than the previous rate schedule, at least outwardly. The LCRA CP demand
charge was explicitly stated to be $4.46/kW in the previous rate schedule, but the newer one rolls this into
the PCRF charge calculations. The newer rate schedule drops the explicit reference to the LCRA CP in the
demand cost calculations. However, the PCRF is now more sensitive to the CP demand than possibly
before.

Some other changes from the old to the newer rate schedule include:

1.) The energy charge rate has decreased from a value of $0.034656/kWh under the old schedule to a
new value of $0.008568/kWh, about 75% lower.



2)) The customer charge has decreased from a value of $4,480 under the old schedule to $4,400 under
the newer schedule.

3.) Robyn Lowe, SBEC, stated in one phone call that the PCRF for the November, 1998 period would
be $0.0304719/kWh (under the newer schedule). As a comparison, the effective value for
September, 1998 was about $§ 0.0054312. The higher value under the new rate schedule reflects
the roll-in of the CP demand charges into the PCRF. The PCRF under the old schedule fluctuated
every month, sometimes being a charge and sometimes being a credit, depending upon the nature
of the purchases and sales of energy and demand across the LCRA and SBEC systems. It should
be expected that the PCRF under the newer schedule will also ﬂuctuate and won’t be the constant
value of $0.0304719/kWh in the future.

Table 15 presents the analysis of the last 12-month period electrical bills (October, 1997 to September,
1998) using the newer rate schedule. The same energy consumption and demand consumption was
assumed as had occurred in that time period, but the appropriate charges are for the new schedule are used,
along with an assumption that the PCRF would be constant (as noted above this is not probably a good
assumption, but it is one that had to be made to complete the analysis). As shown in the last column under
Total Charges the newer rate schedule would generate bills that are generally cheaper than the old
schedule. The net change over a 12-month period under these assumptions is found to be slightly less than
5%.

Could PVAM benefit from another Electrical Supplier Under De-regulation

To investigate this question we evaluated the HL&P LOS(A) rate schedule with the Supplemental
Agreement for State Owned Educational Institutions (SEI). A copy of these rate schedules is included in
Appendix C. Again, the same consumption and demand history was assumed as that which occurred
during October, 1997 to September, 1998. The appropriate charges for each feature of the billing
calculation were used as stated in the rate schedules from HL&P. This is compared to the charges under
the newest LP-8 rate schedule.

One slightly different aspect of the billing for HL&P versus that for SBEC is that under HL&P the
demand is measured in kVA versus the kW used by SBEC. These two numbers differ by the power factor
relation. In order to convert the demand values from kW to kVA it is necessary to divide the kW by the
power factor. Since the power factor is always a value between 0.0 and 1.0, the kVA values that result will
be larger than the corresponding kW values.

Both the old and new SBEC LP-8 rate schedules had a power factor clause that allowed the utility to
increase the NCP demand charges if the power factor dropped below a value of 0.90. In the 26 month
history of bills available to me I saw no indication that this had been done. One of two assumptions can be
made:

1.) The power factor is between 0.90 and 1.0 and it was not necessary for the utility to increase the
demand values.

2.) The power factor is lower than 0.90, but the utility has never as a matter of agreement or practice
invoked this clause of the rate schedule.

We will make the first assumption, that the power factor is between 0.90 and 1.0.

To show the possible ranges of this factor we have used a value for the power factor of 0.90 and of 1.0
and used the two resulting sets of billed demand in separate analyses of the LOS(A) and SEI rate schedule.
Table 16 shows the results of the analysis, comparing the HL&P and SBEC rate schedules for a power
factor of 1.0 assumed in converting the demands from kW to kVA. The last column in the Total Charges



portion shows a difference in cost of $66,072.83, reflecting a lower cost using the HL&P rate schedules.
Table 17 shows the similar analysis using a power factor of 0.90. It can be noted that the demand values
are different in the Demand Charges portion of the table between Tables 16 and 17. The difference column
in the Total Charges portion indicates that the HL&P rate schedule has a lower cost 0f$13,397.77
compared to the SBEC rate schedule.

This analysis is not meant to reflect any actual difference in cost outside of the assumptions that
are made and noted above. It is wisely suspected that the PCRF under the newer SBEC LP-8 rate schedule
will continue to fluctuate and could substantially alter the costs and advisability of one rate schedule over
the other.



Table 15
San Bernard Electric Cooperative, Inc.
Rate Schedule LP-8 for Prairie View A&M University

Evaluated using Newest LP-8 Rate Schedule Initiated in November 1998 Compared to Old Rate Schedule

Electrical Consumption & Charges
Startof | Endof Electrical

Billing Billing | No. Days| Electrical Consumption PCRF Billing

Month | Period Peried | in Peried | Consumption Charge PCRF Rate Charge

(kWh) (3] ($/kWh) $)

Ocl-97] 9/25/97 | 10/25/97 30 3,456,390 29,614.35 0.0304719 105,322.77
Nov-97{ 10/25/97 | 11/25/97 31 3,351,760 28,71788 0.0304719 102,134.50
Dec-97] 11/25/97 | 12/25/97 30 2.953,220 25.303.19 0.0304719 89,990.22
Jan-98] 12/25/97 | 1/25/98 31 2,864,830 24,545.86 0.0304719 87,296.81
Feb-98] 1725/98 | 2/25/98 3 3,088,090 26,458.76 0.0304719 94,099 97
Mar-98] 2/25/98 | 3/25/98 28 2,719,810 23,303.33 0.0304719 82,877.78
Apr-98] 3/25/98 | 4/25/98 31 3,215,680 27,551.95 0.0304719 97,987.88
May-98| 4/25/98 | 5/25/98 30 3,071,030 2631259 0.0304719 93,580.12
Jun-98| S/25/98 | 6/25/98 31 3,576,630 30,644.57 0.0304719 108,986.71
Jul-98| &/25/98 | 25198 30 3,552,480 30,437.65 0.0304719 108,250.82
Aug-98| 7/25/98 | B/25/98 3l 3,672,870 31,469.15 0.0304719 111,919.33
&98;1 8/25/98 9/25/98 3l 3871610 33,171.95 0.0304719 117,975.31
| Totals| 35,522,790 304,359.26 1,082,446.90

Facilities Demand Charges Total Charges
Non-Coincident Total Billed Total Billed
Lease Customer Non-Coincident| ~Peak Demand Charges - Old | Charges - New| Difference of]
Credit | Charge Peak Demand Charge Schedule Schedule | Old - New
(4] (0] &W) ) ) ()] )

3,204.75 | 4,400.00 6,260 17,215.00 156,998 57 153,347.37 (3,651.20),
320475 | 4,400.00 6,340 17,435.00 143,572.58 | 14948263 | 591005
3,204.75 4,400.00 5,740 15,785.00 127,746.64 132,273.66 4,527.02
320475 | 4,400.00 5,840 16,060.00 13222624 | _ 12009793 | _ (3,128.31)
3,204.75 4,400 00 5,860 16,115.00 131,006.66 137,868.97 6,862.31
320475 | 4,400.00 5,310 14,602.50 119,14684 | 12107886 | 2,832.02
3,204.75 | 4,400.00 6,000 16,500.00 149,258 86 143,235.08 (6,023.
3,204.75 | 4,400.00 6,090 16,747.50 14504575 | 13783545 | (7,2 m.gil
320475 | _4,400.00 6,670 18,342.50 186,93602 | 159.169.03 | (27,766.99)
3,204.75 | 4,400.00 6,160 16,940 00 179,14086 | 156823.71 | (22317.15)
320475 | 4,400.00 6,760 18,590.00 19585432 | 163,173.73 | (32,680.59)
3,204.75 4,400.00 6,920 19,030.00 203,384.32 184,520.27 | (18,864.05)

38,457.00 | 52,800.00 184,332.50 1,666,933.34 | 1,584286.42 | (82,646.92)

% Reduction -4.96%)
bl




Table 16

Comparison between HL&P - Supplemental Agreement for State Owned Educational Institution and LOS (A) Rate Schedule

and SBEC LP - 8 Rate Schedule

Energy Charges
Month | Start Period | End Penod No. ot Energy { Cons Cons. Cons. Energy Fuel Fuel Power Pawer Cost Total
Billing Consumed in n in Charge Cost Charges Cost Recovery Energy
Days BIk T Bk 2 BIk3 Factor Recovery Charge Charge
(KWhj (kWh) (kWh) (kWh) 3) ($KWhy (&3] (37Wh) 3) ()
Cet 9rI5GT TO7Z3797 30 | 3,436,390 [ 1,846,700 | 1,609,690 0| 26821.69 | 0.0I8788 64,933.66 -0.000166 (373.76) 91,8655
Hov 10725757 11725757 3T 1 3,351,760 | 1,870,300 | T1,481.460 O [ 25,517.09 0.0T8788 62,972 87 -0.000166 (556.39) 87,933.56
Dec 1172587 T225757 I0 [ 2553220 | 1693300 | 1,259.520 0 2220172 0.0[8738 55,485.T0 (.000166 (490.23) 7119638
Tan 12723797 1725798 IT| 2864830 | 1,722.8 1,142,030 G [ 2104034 | 008788 33,824 43 -0.000T68 (473.36) T4,389.21
Feb 173598 | 22508 3T ] 3083090 | 1,728,700 | T1.,359,3%0 0| 23475.4% | 0.0I8788 53,019.03 -0.000168 (312.62) 80,98T.90
Mar 17257 3725798 23] LTI9810 | 1,566,450 [ 1,153,380 0 2040373 0.018788 L0999 -0.000166 (451.49) 71,052.03
Apr 37357 4725/98 IT [ 3,213,680 [ 1,770,000 | 1,443,880 0 [ 2463216 | 0.0T8788 60,416.20 0000168 (333.80) §4,51430
— May 4735198 572598 30 [ 3,071,030 | 1,770,000 | 1,301,030 0| 2303063 | OOIR7/E¥ [  351.69831 -0.000168 (309.79) 80,215.40
Tun 3258 | /25008 3T | 3.3576,630 | 1,087,630 | 1,608,980 0 40334 0018788 61,1977T2 -0.000166 (393.72) 94,007.33
Tal 672598 | 11558 30 ( 3332480 | [317.200 { 1,733,280 01 Z8,06832 [ Q.0I5TER 66,743.99 -0.000166 (383.71) 94,727.60
Aug TSRE | 872398 3T 387TL870 | 1,994,700 | 1,678,670 0 2830429 | O.0TE7ER 69,005.38 -0.000166 (603.70) 96, T00.4T
Sep 872598 Or259% 3T 371,610 | 2,041,400 | 1,830,210 0 0,2[2.04°]  0.018788 T2, 3581 -0.000166 (642.69) T02,309.16 |
Totals 334 | 35,322,790 | 19,747,300 | 15,775,450 0 [270,898.°19 598,39630 (3,287.0%) 835,703.71
Averages 2,960,233 | 1,645,608 | 1,314,624 0] 2Z2574%0 49,866.36 (440.59) 69,64T.0% |
Demand Charges Miscellaneous Charges Total Charges
Month Billing Demand Facilities | Total Misc. HL&P SBEC DifTerence
Demand Charge Charge harges Total Total HL&F - SBEC
(kVA) (%) (3) (3) (3) (3) [63]
Ocl 6,260 32,176.60 2,634.00 634.00 | 14599719 133,34737 T350.18
Nov 6,340 52,889.40 2,634.00 2,634.00 143,45696 149,432.63 6,023.67
Dec 3730 | 4734340 [ 263400 | 2,634.00 . 375 13227368 489088 |
Tany $840 48,434, 2,634.00 2,634.00 123,457461 129,097.93 3,63?.3'2_
Feb 3,860 48,612.60 7.63400 | 263400 | 132,228.50 137.368.97 3,640.47
Mar 5310 | 431110 2,634.00 2,634.00 11739813 121,978 86 3.380.73 |
Apr 5,000 35,860.00 | 7.634.00 | 263400 [~ 13700850 | 1a3,23508 6,126358
May 6.000 43,360.00 2,63400 7,63400 132,713 40 T37835.43 517203
Tun 6,670 35,879, 2,634.00 1,634.00 152,471 03 139,165.03 6,607.98
T 6,160 31,285.60 | 634, 2,634700 148,142°20 156,823.71 8,881.3T
Aug 6,760 36,631.60 %,634.00 2.63400 133,966.07 163,173.73 7,207.66
Sep 6,920 05730 1,634.00 2,634.00 163,000.36 184,520.27 21,519.31
Total 66,940 56,835.40 31,608.00 | 31,608.00 1,518,21339 | 1.384,286.4 66,072.83
Averages 5.578 40295 1,63400 263400 T26,5TTED TIZ0238T 5,506.07




Table 17

Comparison between HL&P - Supplemental Agreement for State Owned Educational Institution and LOS (A) Rate Schedule
and SBEC LP - 8 Rate Schedule

Energy Charges
Month Stant Penod | End Period No. ol Energy | Cons. Cons. Cons, Energy Fuel Fuel Power Power Cost Total
Billing Consumed in n n Charge Cost Charges Cosl Recovery “Energy
Days Blk1 Blk2 Blk3 - Factor Recovery Charge "~ Charge
TRy | RWRY | RWR | RWRY || (SRWE &) TERWR) 6 &)
Oct SF357T 107257 30| 3456390 | 2,052,010 | 1,404,370 01 2354533 | O.018788 64,938 66 -0.0001 (373.76) §9,914.22
Nov 107257597 172587 I [T3.331.760 | 2.077.980 | 1,273,780 0 4,230 0.0T8T8E 6297287 -0.000168 (556.39) 26,646.57
Dec 11725197 1272587 301 2953720 | TE8I5T0 | TO71 T 0| 2103533 | 0.018788 5348510 -0.00018 T (490.23)  76,030.24 |
Jan 12725797 733798 31| 2864330 | 1914233 950,573 0 T9,8538% [ 0.018788 53,624.43 -0.000166 — (475.36) 13, 10L76
Feb 1725798 I2ERIEL ] 31| 3088090 | 1,920,7a5 [ 11673 01 22,28539% OT3TER 53,019.03 -0.600166" — (512.62) 75,791.80
~ Mar 225758 3725798 28 | 2719810 1,740,500 979,310 0] 1932574 | O.0IZ783 31.099.79 -0.0007 {451.49) £69.973.44
Apr 37257 4725198 3T 3215630 | 1,966,765 | 1,248,913 01 2341275 OT8TEE 60,416.20 -0.000168 (333.30) 8329514
May 4725798 3715798 30| 3,071,030 | 1,966,765 | 1,104,263 0] 21,811.33 | 0.018788 3780851 -0.000168 (509.79) 79,000.05
Tun 52508 6725798 T 33576630 2,186,245 | 1,390,383 0| 26,648.71 | 0DIZT8E 6119772 -0.000188 (393.72) 02,6521
Il 6725758 TiZ3798 30 | 3,352,480 | 2018980 | 1,333,300 01 26817389 | O.01878% 66, 14399 -0.000168 (389.71) 02.972.17
Aug 772598 8725798 IT] 3672870 | 2215745 ] 1,457,125 01 26931.37 | 0.01878% 69,005.88 -0.000166 (609.70) 03,371.56
Sep SI23RE | 92598 3T 387610 | 2,267,960 | 1,603,650 0| 28,803.05 | 0.0IE78¢% 1273981 -0.000166 (642.69) 100,905.17
Totals 3347 35,322,790 | 21,941,510 | 13,581,280 0 257.301.27 598,396.30 (3.2870%) 82347911
Averages 960,237 | 1,328,459 | TI3LT73 O 2148177 49,866 3¢ —(4039) 68,623.76
Demand Charges Miscellaneous Charges Tota) Charges
Month | Billing Demand [ Tacilities | Total Misc. HL&P SBEC DifTerence
Demand Charge Charge Charges Total Total HL&P -SBEC
(kVA) 3 & (&3] $) ) 3)
Oct 6,956 38,371.96 1,634.00 2,634.00 150,926 18 153,347.37 2,421.19
Nov 7,044 59,162.04 2,634.00 2,634.00 14344261 149,482.63 1,040.02
~ Dec 6,378 5322798 2,634.00 2,63400 131,892.22 132273.66 38144
Tan €4ty 3411699 T 2,63400 | 2,634.00 130,053.75 129,097.93 (955.82)
Feb 6,511 54,413.01 2,634.00 2,634.00 136,838 31 137,868.97 1,030.16
Mar 5,900 48,969.00 2,634.00 2,634.00 121,576 44 12T.978.88 402.42
Apr 6,667 55,802.97 G300 | 263400 141,732 11 14373508 1,502.97
May 6,667 53.802.97 2,634.00 263400 13743702 137.335.4% 39843
Tun 741 62,432.01 2,63400 [ 2,634.00 15T 71872 135,169.03 1,450.31
Jul 6,844 37.380.04 | 2,634.00 2,634.00 [~ 152,086.21 136,823 71 3,837.50
Aug 75110 6332301 ¥,63400 [ 2.634.00 161,284.57 163,17373 TBE9.1
Sep 7688 2450008 | 263300 [ 263400 [€8,a191% 184,520.27 [8,081.02
Total 73378 | 623,107.98 | 31,608.00 | 3T,608.00 | 1,570,888.65 | 1,584,286.42 1339777
Averages 5,198 STOI5ET 763400 [ 2,63400 130,507.37 13202387 L1164




Deliverable 6
Annual EUI's of Buildings Served by JC-85




Summary

The preliminary comparisons of Energy-Use Indices included in this draft report are based on only
one month of data. They show that consumption of many buildings on the PVAM and TAMU campuses
are comparable when normalized by building areas. There appear to be some significant differences, but
annual EUI's are needed to draw meaningful conclusions. These will be included in the final report.

Monthly Recorded Data by JC-85

Monthly recorded energy use data by JC-85 were used to develop "Reasonableness Indices" to be
compared with those developed for Texas A&M University typical buildings. We included few typical
buildings from PVAM campus for this comparison, and we based the indices on the monthly values of
September 1998. More buildings will be included in the final report of this project.

EUI's of Typical Buildings at Texas A&M University

The annual EUI's for typical buildings at Texas A&M were calculated. Tables 18, 19, and 20
show the EUT's of 5 typical buildings including: a Dining Hall, a Multi-floor Office building, a Low-rise
Office and Computer Center building, a Library, and a Classrooms/Labs building. The Electricity
Consumption, Chilled Water Consumption, and Hot Water Consumption EUI's are shown in Table 18, 19,

and 20, respectively.

EUI's of PVAM buildings Served by JC-85

Monthly EUI's for a few PVAM and Texas A&M University typical buildings, based on the month
of September 1998, were developed and included in Table 21. Some values seemed consistent, and some
other values showed considerable differences. More buildings should be inlcuded in developing the EUI's
and more than one month of data will be utilized in the final report.



Electricity Consumption (kWh)

Building Sbisa Dining Hall Harrington Tower Teague Evans Library (Old) Zachry Engineering
Center
Function Dining Hall Multi-Floor Low-Rise Offices Library Classrooms/Labs
Offices Computer Center Offices
Area (ftﬁ 137913 130844 63515 812289 324400
Oct-97 293631 108979 127308 * 605435
Nov-97 264427 103360 ¥ * 547634
Dec-97 * * 113229 616496 *
Jan-98 199680 101758 117133 * 506038
Feb-98 256802 104533 108912 473270 513606
Mar-98 243634 113143 127348 848602 560275
Apr-98 264032 112023 129949 255884 583657
May-98 215493 109177 142179 * 575921
Jun-98 155999 114861 136866 433866 563345
Jul-98 154208 112387 138649 817057 589904
Aug-98 184653 109340 139801 797130 582085
Sep-98 294769 115482 131901 153158 598390
Annual EUI
(kWh/ft2lyr) 20.0 10.0 24.3 8.1 20.9

Table 18. Annual Electricity Consumption EUI of some typical buildings at Texas A&M University.




Chilled Water Consumption (MMBtu)

Building Sbisa Dining Hall Harrington Tower Teague Evans Library (Old) Zachry Engineering
Center
Function Dining Hall Multi-Floor Low-Rise Offices Library Classrooms/Labs
Offices Computer Center Offices
Area (ft%) 137913 130844 63515 812289 324400
Oct-97 1837.2 602.2 852.1 * *
Nov-97 1349.9 3241 563.2 N 824.2
Dec-97 * = 484.8 21239 i
Jan-98 965.7 1731 507.2 2563.9 598.9
Feb-98 917.9 143.2 452.7 2797 607.8
Mar-98 1210.5 2741 515.3 3568.6 801.6
Apr-98 1684.3 456.6 594 .4 1271.2 1081.5
May-98 2114.6 895.5 759.7 * 1749.6
Jun-98 1963.5 1246 839.3 3304.6 2016.4
Jul-98 2028 1267.7 876.8 6076.5 2234.8
Aug-98 2099.7 1132.6 857.5 5442.9 21431
Sep-98 2612.6 1165 784.1 1025 2033.5
Annual EUI
(kBtu/ft’lyr) 148.6 64.0 127.3 46.2 52.1

Table 19. Annual Chilled Water Consumption EUI of some typical buildings at Texas A&M University.




Hot Water Consumption (MMBtu)

Building Shbisa Dining Hall Harrington Tower Teague Evans Library (Old) Zachry Engineering
Center
Function Dining Hall Multi-Floor Low-Rise Offices Library Classrooms/Labs
Offices Computer Center Offices
Area (ftz) 137913 130844 63515 812289 324400
Oct-97 244 4 110.1 288.9 ¥ e
Nov-97 0 ” 267.1 341.7 248 1
Dec-97 * * 460.1 401.2 *
Jan-98 912.6 120.4 370.6 326.1 121.6
Feb-98 7343 371 3149 297.8 60.7
Mar-98 553.7 449 305 213.2 240.8
Apr-98 471 39.1 305.3 40.5 116.6
May-98 307.2 29.2 269.7 ¥ *
Jun-98 201 35.2 2243 148.6 s
Jul-98 185.5 17.3 162.8 231.7 109.9
Aug-98 200.3 0 177.9 1926 189
Sep-98 252 1 0 168.3 26 161.1
Annual EUI
(kBtu/ft’lyr) 32.1 4.0 52.2 3.3 5.8

Table 20, Annual Hot Water Consumption EUI of some typical buildings at Texas A&M University.




Function Electricity Consumption Chilled Water Consumption Hot Water Consumption

PVAM EUI TAMU EUI PVAM EUI TAMU EUI PVAM EUI TAMU EUI

(kWh/ft2/mo) Reference {(kWh/ft2/mo) (kBtu/ft2/mo) Reference (kBtu/ft2/fmo) {kBtu/ft2/mo) Reference (kBtu/ft2/mo)

Classrooms/Labs/Offices |AG 1.61 Zachry 1.84 AG 22.10 Zachry 6.27 AG 0.00 Zachry 0.50
Library LIB 1.32 Evans Library 0.19 jLIB 13,32 Evans Library 1.26 LIB 0.00 Evans Library 0.03
Classrooms/Labs/Offices |ET 2.65 Zachry 1.84 ET 11.27 Zachry 6.27 ET 1.42 Zachry 0.50
Classrooms/Labs/Offices |NEW 1.64 Zachry 1.84 NEW 1357 Zachry 6.27 NEW 0.00 Zachry 0.50
Classrooms/Labs/Offices  |GIL N/A Zachry 1.84 GIL 24.75 Zachry 6.27 GIL 0.00 Zachry 0.50
Classrooms/Offices GEN 1.52 Zachry 1.84 GEN 20.17 Zachry 6.27 GEN 0.00 Zachry 0.50
Classrooms HOB 4.04 Zachry 1.84 HOB 34.12 Zachry 6.27 HOB 0.00 Zachry 0.50
Classrooms/Labs/Offices |MTH 1.76 Zachry 1.84 MTH 11.76 Zachry 6.27 MTH 0.00 Zachry 0.50
Dining Hall ALUM 2.20 Sbisa 2.14 ALUM 19.85 Shisa 18.94 ALUM 0.00 Sbisa 1.83
Multi-Floor Offices AND 1.44 Harrington 0.88 AND 17.93 Harrington 8.90 AND 0.00 Harrington 0.00
Multi-Floor Offices EV 2.46 Harrington 0.88 EV 60.88 Harrington 8.90 EV 0.00 Harrington 0.00
Classrooms/Labs/Offices |ANIM 2.76 Zachry 1.84 ANIM 12.38 Zachry 6.27 ANIM 0.00 Zachry 0.50
Classrooms BURL 1.87 Zachry 1.84 BURL 12.90 Zachry 6.27 BURL 0.00 Zachry 0.50
Classrooms/Labs/Offices |CHEM 2.28 Zachry 1.84 CHEM 16.98 Zachry 6.27 CHEM 0.00 Zachry 0.50
Low-Rise Offices / Comp. |PHY 0.00 Teague 2.08 PHY 24.25 Teague 12.34 PHY 0.00 Teague 2.65

* EUl's are based on the month of September 1998 values.

Table 21. Comparison between Monthly EUI of some typical buildings at PVAM and Texas A&M University.




Conclusions




The J.B. Coleman Library JC-85 electricity consumption data showed savings consistent with the
audit estimates. The PVAM (Physical Plant) personnel readings were too few for a meaningful evaluation,
based on the timing of the retrofit construction period. More data is required to perform a meaningful
analysis. However, the PVAM readings available to us showed many negative values which are not
physically reasonable. Further study is needed. Chilled water and hot water data from JC-85 seems to be
consistent; noting however a probable data problem (metering location and availability, control algorithms
and calculations, calculation scaling factor, etc.).

The whole campus energy performance was analyzed based on the utility bills. The 15-minute
data that was provided by San Bernard Electric seemed inconsistent with the values billed for. Further
study of the 15-minutes data is required to know what does it represent and it is used by the utility
company to result in the utility bills that we had available for our study.



Appendix



Deliverable 1



Electricity Conssmptioa (Mh)

b 4

51 5T &3 ™ ™ 82

Dey Balk Temperatere (F)

Model; 3P-CP (C). Electricity Consumption (MWh) vs. Dry Bulb Temperature (F)
Ycp = 185.8380 (5.2748) LS = 0.0000 (0.0000) RS =0.3248 (0.2751) Xcp = 51.6904
N=12 N1=1 N2=11 R2=0.12 adjR2=0.03 RMSE=9.72 CV-RMSE=5.1% p=-0.07 DW
= 2.06 (i%)

J.B. Coleman Library Electricity Consumption (JC-85) Pre-Retrofit Model.



Chilled Water Conssmption [KTON)

x

5 5T

Dyy Belk Temperatere ()

Model: 3P-CP (C). Chilled Water Consumption (kTONh) vs. Dry Bulb Temperature (F)

Ycp =19.3191 (18.2424) LS = 0.0000 (0.0000) RS = 0.6505 (1.0662) Xcp = 54.1720

N=12 N1=1 N2=11 R2=0.04 adjR2=-0.06 RMSE =36.53 CV-RMSE =128.6% p=0.96
DW =0.39 (p>0)

J.B. Coleman Library Chilled Water Consumption (JC-85) Pre-Retrofit Model.



Het Water Consemption (MDtu)

Dey Belb Temperatere (F)

Model: 3P-CP (H). Hot Water Consumption (MBtu) vs. Dry Bulb Temperature (F)

Ycp =11.9570 (11.4725) LS =-17.0765 (1.3614) RS = 0.0000 (0.0000) Xcp = 69.6820

N=12 N1=7 N2=5 R2=0.94 adjR2=0.93 RMSE = 30.06 CV-RMSE =28.3% p=-0.30
DW =2.53 (i%)

J.B. Coleman Library Hot Water Consumption (JC-85) Pre-Retrofit Model.



Deliverable 2



Building _ FULL - Fuller Hall Thermometer Reading (F)
Function Dormitory

Conditioned Area (ft’) 44,718

Mech. Room Condition Old, Rusty

Accessibility of Thermometers OK

Accessibility of Flowmeters OK

Chilled Water Supply EMCS Thermistor YES 50
Chilled Water Return EMCS Thermistor YES 52
Hot Water Supply EMCS Thermistor YES 180
Hot Water Return EMCS Thermistor YES 168
Chilled Water Flowmeter [»]]

Hot Water Flowmeter DI

Thermometers Notes

Flowmeters Notes
CW
HW

Upstream OK, Valve 1' Downstream

"90" 5' Upstream, "T" 3' Downstream

Bad Location
OK

General Notes

Picture

#1




Building AG - Agricultural Research Thermometer Reading (F)
Function Classes, Labs, Offices
Conditioned Area (ft°) 21,408
Mech. Room Condition Good
Accessibility of Thermometers Too High
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 52
Chilled Water Return EMCS Thermistor YES 65
Hot Water Supply EMCS Thermistor YES N/A
Hot Water Return EMCS Thermistor YES N/A
Chilled Water Flowmeter Dl on Return
Hot Water Flowmeter DI on Supply
Thermometers Notes N/A on HW
Flowmeters Notes
CW| Upstream OK, Downstream OK OK
HW|  *T" & Upstream, Elbow 2.5' Downstream OK

General Notes

Bldg. Supplied with Steam,
to generate HW with a Heat Exch.

Picture

#2




Building LIB - John B. Coleman Library Thermometer Reading (F)
Function Library
Conditioned Area (ft’) 100,352
Mech. Room Condition Good
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 52
Chilled Water Return EMCS Thermistor YES 56
Hot Water Supply EMCS Thermistor YES 164
Hot Water Return EMCS Thermistor YES 154
Chilled Water Flowmeter DI on Supply
Hot Water Flowmeter Dl on Return
Thermometers Notes
Flowmeters Notes
CW| "S" 4' Upstream, "S" 1' Downstream Bad Location
HW "S" 1' Downstream Bad Location

General Notes

Picture

#3




Building ET - Sam Collins Eng'g Technology [ Thermometer Reading (F)
Function Classes, Labs, Offices
Conditioned Area (ﬂ’) 47,388
Mech. Room Condition Average
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 53
Chilled Water Return EMCS Thermistor YES 55
Hot Water Supply EMCS Thermistor YES 143
Hot Water Return EMCS Thermistor YES 139
Chilled Water Flowmeter DIl on Return
Hot Water Flowmeter DI on Return
Thermometers Notes
Flowmeters Notes
cw 5' Upstream, 5' Downstream OK
HW 5' Upstream, 5' Downstream OK

General Notes

Picture

# 4




Building NEW - C.L. Wilson New Eng'g Thermometer Reading (F)
Function Classrooms, Labs, Offices
Conditioned Area (ft°) 46,724
Mech. Room Condition Old
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 50
Chilled Water Return EMCS Thermistor YES 56
Hot Water Supply EMCS Thermistor YES 170
Hot Water Return EMCS Thermistor YES 158
Chilled Water Flowmeter DIl on Return
Hot Water Flowmeter Dl on Return
Thermometers Notes
Flowmeters Notes CW Flowmeter down a ladder in floor
CW| Good Upstream, Valve 6' Downstream OK
HW Good Upstream, Elbow 3' Downstream OK

General Notes

Bidg. Supplied with Steam,
to generate HW with a Heat Exch.

Picture

#5




Building GIL - Gilchrist Eng'g Thermometer Reading (F)
Function Classrooms, Labs, Offices
Conditioned Area (ft*) 11,107
Mech. Room Condition New
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 52
Chilled Water Return EMCS Thermistor YES 56
Hot Water Supply EMCS Thermistor ? N/A
Hot Water Return EMCS Thermistor YES 120
Chilled Water Flowmeter DI on Supply
Hot Water Flowmeter DIl on Retumn
Thermometers Notes HW Supply Thermistor and
Thermometer not found
Flowmeters Notes
CW| Elbow 1' Upstream, Elbow 1' Downstream Bad Location
HW Valve 6" Upstream, "T" 6" Downstream Bad Location

General Notes

Bidg. Supplied with Steam,

to generate HW with a Heat Exch.

Picture

#6, and 7




Building BD - Banks Hall Thermometer Reading (F)
Function Dormitory
Conditioned Area (ft°) 44,718
Mech. Room Condition Old, Rusty
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES
Chilled Water Return EMCS Thermistor YES
Hot Water Supply EMCS Thermistor YES N/A
Hot Water Return EMCS Thermistor YES N/A
Chilled Water Flowmeter DI on Return
Hot Water Flowmeter DI on Supply
Thermometers Notes HW Supply and Return
Thermometers not found

Flowmeters Notes

CW| Upstream OK, Valve 5' Downstream OK

HW| Elbow 2' Upstream, Downstream OK Bad Location

General Notes

Bldg. Supplied with Steam,

to generate HW with a Heat Exch.

Picture

#8




Building GEN - General Offices Thermometer Reading (F)
Function Classrooms, Offices
Conditioned Area (ft) 36,547
Mech. Room Condition Old, Very Tight
Accessibility of Thermometers HW Broken, Hard to See
Accessibility of Flowmeters Hard to See
Chilled Water Supply EMCS Thermistor Yes 50
Chilled Water Return EMCS Thermistor Yes (53 7)
Hot Water Supply EMCS Thermistor Yes N/A (158 ?)
Hot Water Return EMCS Thermistor Yes N/A
Chilled Water Flowmeter D! on Return
Hot Water Flowmeter
Thermometers Notes HW Supply and Return
Thermometers not found

Flowmeters Notes

CW| Upstream OK, Downstream OK OK

HW Temp-Sensor 1' Upstream, Elbow 1' Downstream Bad Location

General Notes

Picture

#9




Building DREW - Drew Hall Thermometer Reading (F)
Function Dormitory
Conditioned Area (ft?) 77,796
Mech. Room Condition Old, Rusty, Hot, Plenty of Space
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 50
Chilled Water Return EMCS Thermistor YES 58
Hot Water Supply EMCS Thermistor YES 168
Hot Water Return EMCS Thermistor YES N/A
Chilled Water Flowmeter DI on Return
Hot Water Flowmeter Dl on Supply
Thermometers Notes HW Return Thermometer
not found
Flowmeters Notes
CW| Valve 1' Upstream, Elbow 1' Downstream Bad Location
HW| Upstream OK, Downstream OK OK

General Notes

Bldg. Supplied with Steam,
to generate HW with a Heat Exch.

Picture

#10




Building

FH - Field House (Dome)

Thermometer Reading (F)

Function

Gym, Swimming Pool

Conditioned Area (ft’) 67,594
Mech. Room Condition Old, Leaky, Roomy
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 48
Chilled Water Return EMCS Thermistor YES 64
Hot Water Supply EMCS Thermistor ? 60 (wrong!)
Hot Water Return EMCS Thermistor ? N/A
Chilled Water Flowmeter DI on Return
Hot Water Flowmeter ?
Thermometers Notes
Flowmeters Notes
CW| Upstream OK, Downstream OK OK
HW Not Found

General Notes

HW circuitry is unclear

Picture

#11




Building MEM - Memorial Student Center | Thermometer Reading (F)
Function Kitchen, Dining, Barber
Conditioned Area (ft’) 24,588
Mech. Room Condition Old, Roomy
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 54
Chilled Water Return EMCS Thermistor YES 55
Hot Water Supply EMCS Thermistor ? ?
Hot Water Return EMCS Thermistor ? 75 (7)
Chilled Water Flowmeter DI on Return
Hot Water Flowmeter DI on Condensate Return
Thermometers Notes HW Thermistors and
Thermometers are not found

Flowmeters Notes

CW| Upstream OK, Elbow 3' Downstream OK

HW Control Valve 3' Upstream Bad Location

General Notes

HW Flowmeter on Condensate Return

Picture

#12




Building HOB - Hobart Taylor Hall Thermometer Reading (F)
Function Classroom, Band Hall
Conditioned Area (ft’) 57,349
Mech. Room Condition Good, Older Type
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 52
Chilled Water Return EMCS Thermistor YES 54
Hot Water Supply EMCS Thermistor YES 155
Hot Water Return EMCS Thermistor YES 148
Chilled Water Flowmeter DI on Return
Hot Water Flowmeter DI
Thermometers Notes
Flowmeters Notes
CW| Valve 3' Upstream, Elbow 5' Downstream Bad Location
HW| Upstream OK, Downstream OK OK

General Notes

Own Boiler and Chiller
(Boiler 2520 kBtu out)

Picture

#13




Building MTH - M.T. Harrington Science Center | Thermometer Reading (F)
Function Classrooms, Labs, Offices
Conditioned Area (ft>) 38,198
Mech. Room Condition Good, Roomy
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 50
Chilled Water Return EMCS Thermistor YES 55
Hot Water Supply EMCS Thermistor YES 158
Hot Water Return EMCS Thermistor YES N/A
Chilled Water Flowmeter DI
Hot Water Flowmeter DI
Thermometers Notes HW Return Flowmeter
not found

Flowmeters Notes

CW| Upstream OK, Downstream OK OK

HW] Valve 4' Upstream, Downstream OK Bad Location

General Notes

Bldg. Supplied with Steam,
to generate HW with a Heat Exch.

Picture

#14




Building ADMIN - Administration Bldg. Thermometer Reading (F)
Function Offices
Conditioned Area (ft?) 15,408
Mech. Room Condition Clean
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 52
Chilled Water Return EMCS Thermistor YES 58
Hot Water Supply EMCS Thermistor YES 184
Hot Water Return EMCS Thermistor YES 153
Chilled Water Flowmeter Dl on Return
Hot Water Flowmeter Dl on Return
Thermometers Notes
Flowmeters Notes
CW| Upstream OK, Downstream OK OK
HW| Upstream OK, Elbow 1' Downstream Bad Location

General Notes

2 Mech. Rooms (1 HW; 1CW)

Picture

#15




Building ALUM - Alumni Hall Thermometer Reading (F)
Function _ Dining Hall, Kitchen
Conditioned Area (ftz) 69,682
Mech. Room Condition Dirty, Messy Electrical
Accessibility of Thermometers N/A
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor Not Found N/A
Chilled Water Return EMCS Thermistor Not Found N/A
Hot Water Supply EMCS Thermistor Not Found N/A
Hot Water Return EMCS Thermistor Not Found N/A
Chilled Water Flowmeter Dl on Return
Hot Water Flowmeter DI before Pump
Thermometers Notes Thermistors and Thermometers
are not found
Flowmeters Notes
CW| Elbow2' Upstream, Control Valve 2' Downstream Bad Location
HW/| Elbow 2 Upstream, Elbow 2' Downstream Bad Location

General Notes

Picture

#16




Building AND - Anderson Hall Thermometer Reading (F)
Function Offices

Conditioned Area (ft?) 8,145

Mech. Room Condition Small, Very Muddy

Accessibility of Thermometers N/A

Accessibility of Flowmeters Not Good, Under Crawl Space

Chilled Water Supply EMCS Thermistor Not Found N/A
Chilled Water Return EMCS Thermistor Yes 56
Hot Water Supply EMCS Thermistor Not Found N/A
Hot Water Return EMCS Thermistor Not Found N/A
Chilled Water Flowmeter Pressure Taps

Hot Water Flowmeter In-Line

Thermometers Notes

Flowmeters Notes
CcW
HW

Outside the Mech. Room, in the Muddy Space

(Status in Doubt)
(Status in Doubt)

General Notes

Picture

#17,and 18




Building EV - Evans Hall Thermometer Reading (F)
Function Offices
Conditioned Area (ft) 11,963
Mech. Room Condition OK, Old
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 51
Chilled Water Return EMCS Thermistor YES 54
Hot Water Supply EMCS Thermistor YES 135
Hot Water Return EMCS Thermistor YES 124
Chilled Water Flowmeter DI on Return
Hot Water Flowmeter DI
Thermometers Notes
Flowmeters Notes
CW| Upstream Ok, Elbow 3' Downstream OK
HW| Upstream OK, Downstream OK OK

General Notes

Picture

#19




Building _ ANIM - Animal Industrial Bldg. Thermometer Reading (F) |
Function Classrooms, Animal Product Shop
Conditioned Area (ft’) 18,219
Mech. Room Condition OK, Roomy
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 53
Chilled Water Return EMCS Thermistor YES 54
Hot Water Supply EMCS Thermistor YES 72 (?)
Hot Water Return EMCS Thermistor YES N/A
Chilled Water Flowmeter Dl on Return
Hot Water Flowmeter DIl on Return
Thermometers Notes HW Thermometers not found
Flowmeters Notes
CW| Elbow 3' Upstream, Downstream OK Bad Location
HW/| Upstream OK, "T" 6" Downstream Bad Location

General Notes

2 Mech. Rooms (1 HW; 1 CW)

Picture

# 20




Building BURL - Burleson-Ware Hall Thermometer Reading (F)
Function Classrooms, ROTC
Conditioned Area (ft) 4,557
Mech. Room Condition Old, Roomy
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 50
Chilled Water Return EMCS Thermistor YES 54
Hot Water Supply EMCS Thermistor YES N/A
Hot Water Return EMCS Thermistor YES N/A
Chilled Water Flowmeter DIl on Retumn
Hot Water Flowmeter DI on Return
Thermometers Notes HW Thermometers not found
Flowmeters Notes
CW|  Elbow 1.5 Upstream, Elbow 1.5' Downstream Bad Location
HW| Upstream OK, Downstream OK OK
General Notes Own Boiler
2 Mech. Rooms (1 HW; 1 CW)
Picture # 21




Building ALL - All Faiths Chapel Thermometer Reading (F)
Function Church
Conditioned Area (ft°) 4,107
Mech. Room Condition OK, Tight
Accessibility of Thermometers OK
Accessibility of Flowmeters NO
Chilled Water Supply EMCS Thermistor YES 52
Chilled Water Return EMCS Thermistor YES 54
Hot Water Supply EMCS Thermistor YES 148
Hot Water Return EMCS Thermistor YES 146
Chilled Water Flowmeter Dl on Return
Hot Water Flowmeter ?
Thermometers Notes
Flowmeters Notes

CW| Upstream OK, Downstream OK OK

HW Not Found
General Notes Very Messy Piping and Metering

(Crowded)

Picture # 22




Building CHEM - Austin Greaux Chemical Eng'g | Thermometer Reading (F)
Function Classrooms, Labs, Offices
Conditioned Area (ft) 7.172
Mech. Room Condition Steamy, Tight, Old
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES N/A
Chilled Water Return EMCS Thermistor YES 52
Hot Water Supply EMCS Thermistor YES N/A
Hot Water Return EMCS Thermistor YES 130
Chilled Water Flowmeter Dl on Supply
Hot Water Flowmeter Dl on Supply
Thermometers Notes Thermometers not found on
CW and HW Supply

Flowmeters Notes

CW| Upstream OK, Downstream OK OK

HW "U" 1' Upstream, Valve 1' Downstream Bad Location

General Notes

Bldg. Supplied with Steam,
to generate HW with a Heat Exch.

Picture

#23




Building ECON - Home Economics Thermometer Reading (F)
Function Cooking, Sewing, Classrooms
Conditioned Area (ft°) 12,965
Mech. Room Condition Good
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 52
Chilled Water Return EMCS Thermistor YES N/A
Hot Water Supply EMCS Thermistor YES N/A
Hot Water Return EMCS Thermistor YES N/A
Chilled Water Flowmeter DI on AHU Supply Line
Hot Water Flowmeter In-line on Return
Thermometers Notes Thermometers not found on
HW Supply and Return, and CW Return
Flowmeters Notes
cw Elbow 1' Upstream Bad Location
HW| Upstream OK, Downstream OK OK

General Notes

Picture

# 24




Building COOP - COOP Extension Bldg. | Thermometer Reading (F)
Function Offices
Conditioned Area (ftz) 13,899
Mech. Room Condition Clean (Chiller Outside)
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 48
Chilled Water Return EMCS Thermistor YES Broken
Hot Water Supply EMCS Thermistor YES 170
Hot Water Return EMCS Thermistor YES 124
Chilled Water Flowmeter DIl on Return
Hot Water Flowmeter Dl on Retum
Thermometers Notes Thermometer Broken on
CW Return
Flowmeters Notes
CW]| Elbow 3' Upstream, Downstream OK Bad Location
HW| Upstream OK, Downstream OK OK

General Notes

Own Boiler and Chiller

Picture

# 25




Building PHY - Physical Plant Administration | Thermometer Reading (F) |
Function Offices
Conditioned Area (ft°) 7,224
Mech. Room Condition Penthouse Style Room, Good
Accessibility of Thermometers High
Accessibility of Flowmeters High
Chilled Water Supply EMCS Thermistor YES Broken
Chilled Water Return EMCS Thermistor YES 52
Hot Water Supply EMCS Thermistor YES 175
Hot Water Return EMCS Thermistor YES N/A
Chilled Water Flowmeter DI on Return
Hot Water Flowmeter DI on Return
Thermometers Notes Hard to Read, Broken, N/A
Flowmeters Notes
CW| Upstream OK, Downstream OK OK
HW| Upstream OK, Downstream OK OK

General Notes

Picture

NO




Building REC - Central Receiving - DPS | Thermometer Reading (F)
Function Warehouse, Police Dept.
Conditioned Area (ft°) 17,006
Mech. Room Condition Good
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 52
Chilled Water Return EMCS Thermistor YES 54
Hot Water Supply EMCS Thermistor YES 143
Hot Water Return EMCS Thermistor YES 134
Chilled Water Flowmeter DI on Return
Hot Water Flowmeter DI on Return
Thermometers Notes All Thermistors and Thermometers
are on AHU Supply and Return Lines

Flowmeters Notes

CW| Upstream OK, Downstream OK OK

HW| Upstream OK, Downstream OK oK

General Notes

Picture

NO




Building HILL - Hilliard Hall Thermometer Reading (F)
Function Radio Station, Offices
Conditioned Area (ft°) 22,109
Mech. Room Condition Old, Roomy
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 63 (Wrong!)
Chilled Water Return EMCS Thermistor YES 52
Hot Water Supply EMCS Thermistor YES 106
Hot Water Return EMCS Thermistor YES N/A
Chilled Water Flowmeter Dl on Return
Hot Water Flowmeter Dl on Return
Thermometers Notes
Flowmeters Notes
CW| Upstream OK, Downstream OK OK
HW)] Upstream OK, Downstream OK OK

General Notes

Picture

NO




Building NG - New Gym Thermometer Reading (F)

Function Gymnasium

Conditioned Area (ft}) 26,846

Mech. Room Condition Clean, Roomy

Accessibility of Thermometers OK

Accessibility of Flowmeters OK

Chilled Water Supply EMCS Thermistor YES Not Sure
Chilled Water Return EMCS Thermistor YES Not Sure
Hot Water Supply EMCS Thermistor YES 139
Hot Water Return EMCS Thermistor YES N/A
Chilled Water Flowmeter Rosemont Orifice- Plate - AP

Hot Water Flowmeter In-Flow on Condensate Return

Thermometers Notes Thermometers Problems

(CW Supply and Return Readings,
and HW Return N/A)

Flowmeters Notes

CW| Upstream OK, Downstream OK OK
HW/| Upstream OK, Downstream OK OK
General Notes Bldg. Supplied with Steam,

to generate HW with a Heat Exch.
Picture NO




Building

OWEN - Owens Franklin Health Center

Thermometer Reading (F) |

Function

Health Center (X-Ray), Offices

Conditioned Area (ft*) 21,395
Mech. Room Condition Negative Pressure, Roomy, Dirty
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES N/A
Chilled Water Return EMCS Thermistor YES 58
Hot Water Supply EMCS Thermistor YES N/A
Hot Water Return EMCS Thermistor YES 125
Chilled Water Flowmeter DI on Return
Hot Water Flowmeter DI on Supply
Thermometers Notes Thermometers not found
on CW and HW Supply

Flowmeters Notes

CW| Upstream OK, Downstream OK OK

HW| Upstream OK, Downstream OK OK

General Notes

2 Mech. Rooms (1 HW, 1CW)
Steam to HW Conversion

Picture

NO




Building OLD - Old Education Building Thermometer Reading (F)
Function Classrooms, Offices
Conditioned Area (ft?) 10,850
Mech. Room Condition Clean
Accessibility of Thermometers OK
Accessibility of Flowmeters OK
Chilled Water Supply EMCS Thermistor YES 54
Chilled Water Return EMCS Thermistor YES Broken
Hot Water Supply EMCS Thermistor YES 130
Hot Water Return EMCS Thermistor YES Broken
Chilled Water Flowmeter Dl on Return
Hot Water Flowmeter DI
Thermometers Notes Thermometers on CW
and HW Return are Broken

Flowmeters Notes

CW| Upstream OK, Downstream OK OK

HW| Upstream OK, Downstream OK OK

General Notes

Steam to HW Conversion

Picture

NO
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End of Gas Utility Bill Period



Nea - Colncidest Demasd (kW)
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53 53 &3 T2 L]

Dey Dals Temperatwre (F)

Model: 3P-CP (C). Non - Coincident Demand (kW) vs. Dry Bulb Temperature (F)
Ycp = 6040.4165 (139.9861) LS = 0.0000 (0.0000) RS = 33.5065 (8.6071) Xcp = 57.0632
N=24 N1=8 N2=16 R2=041 adjR2=0.38 RMSE = 44570 CV-RMSE =6.9% p=0.46
DW = 1.00 (p>0)

Utility Bills Non-Coincident Electricity Demand Baseline Model (7/25/96 - 8/25/98).



UB - Coincident Demand (kW)
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Dry Bulk Temperatwrs (F)

Model: 3P-CP (C). UB - Coincident Demand (kW) vs. Dry Bulb Temperature (F)
Ycp = 3877.9130 (240.9498) LS = 0.0000 (0.0000) RS = 83.4783 (13.3097) Xcp = 54.4728
N=25 N1=6 N2=19 R2=0.63 adjR2 =0.62 RMSE =744.14 CV-RMSE = 14.7% p=0.20
DW= 1.56 (i%)

Utility Bills Coincident Electricity Demand Baseline Model (7/25/96 - 8/25/98).



U - Electricity Concumptios (M)
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Dey Dulh Temperaters (F)

Model: 3P-CP (C). UB - Electricity Consumption (MWh) vs. Dry Bulb Temperature (F)
Ycp =3031.1222 (104.6574) LS = 0.0000 (0.0000) RS =26.6912 (7.4045) Xcp = 59.6536
N=25 N1=8 N2=17 R2=0.36 adjR2 =0.33 RMSE =347.98 CV-RMSE =10.5% p=0.14
DW = 1.67 (i%)

Utility Bills Electricity Consumption Baseline Model (7/25/96 - 8/25/98).



Gas Censumption (MMDte)
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Duy Bulb Temparaters (F)

Model: 3P-CP (H). Gas Consumption (MMBtu) vs. Dry Bulb Temperature (F)
Ycp = 8557.9549 (596.2299) LS = -460.4978 (29.6564) RS = 0.0000 (0.0000) Xcp =84.1196
N=23 N1=21 N2=2 R2=0.92 adjR2=0.92 RMSE = 1601.62 CV-RMSE=9.9% p=0.12

DW = 1.67 (i%)

Utility Bills Gas Consumption Baseline Model (7/31/96 -7/31/98).
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Appendix A

San Bernard Electric Cooperative L.P-8 Rate Schedule

Effective November, 1998




DEC-©4-98 1@:31 FROM:SAN BERNARD ELECTRIC coor IlL:40Y WobbL Brva FAULE

SAN B}"r

ELECTRIC COOPERATIVE, INC, Section Sheet No.
Tanff m ' 39
for
Electic Service

Revision Page

PUC
STAMP

60 d

B. Type of Service
Three-phase, 60 at available volrages. Frequency and voltage shall be subject to
reasonzble variati
C. § Monthly Ratg
Each billing period the Customer shall be obligated to pay the following charges:
' £t oo 18 -
1 Customer Charge: $4,400.00 per meter

£60996% 215 'ON Xvi

Available to indastrial and large commerdal consaumers whose demands exceed 2,060
Kilowarns for all upes, subject to the established rules and regulations of the Cooperative.

This charge is an availability charpe for praviding electric distdbution seevice. In
ro event shall the Customer Charge be less than $4,400.00 or the amouar specified
in any contract with the Customer. The Customer Charge does not include any
exergy; and '

NCP Demand : $2.75 per KW of NCP Billing Demand
The NCP billing demand shall be the maximom kilowatt demand established by the
consumer for any consecntive sixty (60) minute period duxing the month for which
the bill is cendered, as indicated or recorded by a damand meter and adjusted for
power factor as provided hercin, but in o event less than fifty percent (50%) of the
highest demand established in the preceding eleven (11) months; and

Bnergy Charge: $0.008568 per kWh; aod

19714

GE: L Nou 86-SI-NIC
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DEC-@4-98 10:31 FKUM SAN HEKMAKLD ELECIKIC Cuur 11U 44Uy ood o700

FALE

SAN BERN.ARD H quc COOPERATIVE, INC. Section Shieot No.
j anff m 40
i for .
Hlestic Service " Revision Page
SECTION TIILE; ; PUC
RATE SCHEDULES | : STAMP
APPLICABILITY: :
ALL AREAS SERVED . |
|
| i
[i 4. Powgr Cost
’ Th:éostofpomwscmﬂxcmmcrhwtudingbutno-tﬁmitcdmcapzdry
E delivézy, eocsgy, and foel charges for the billing period plus adjustments applied to
: dnalnmtmontt!ybﬂlmgmmmfordxﬁ‘ummmmlpmchmddmmy
; cmtsbi[ledmpmvmxspmods The power cost will be calcudated using the billing -
umsdcﬂncdmthc samic manner as defined in the applicablc Wholcsale rate to the
Coopumvc including any ratchet provisions in the wholesale rate. The Customer’s
bilhng wunits for power cost may be adjusted for line losses, as deteomined by the
Coo;%crxﬁvc, o calcutare the Customer’s power cost at the wholesale supplier’s
rletn::mg point to the Cooperative.
D. Billing Adi i

0l'd

All b:llsrshaﬂ be subject 1o applicable billing adj"asmnmts as provided in this tariff.

| !

Power Factor Adjustment

The consumet agrees to maintein unity power factor as nearly as practicable. NCP demand
charges may be adjusted to comect for average power factors less than nimety peroant (90%).
~ The demand shall be taken at 90% of the highest KVA demand recorded dusing the period.

Momnthl

-
-

The minimum charge shall be the highest one of the following charges plus any power cost

charpes and tax:
L, The Customer Charge plus the NCP Demaod Charge.
Z The minimum monthly charge specified in the contract,

£60956% ¢15 'ON Xt4

Ge: 4l NOW 88-S1-NC

1i713
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SAN BERNARD ELECTRIC COOPERATIVE, INC.

Section Sheet No.
Tadff m 41
for :

Electde Service Revision Page

SECTION TITLE: PUC
RATE SCHEDULES STAMP

ALL ARFAS SERVED

Id

mmm. i "

Unless otherwise specified i the service contract, the delivery point shall be the point of
attachment to the Cooperative’s primary substation facilities. All wiring, pole lines, and
othex equipmaent (cxcept metering oquipment) on the load side of the delivery point shall be
owned and maintained by the consomer.

Demand and Power Factor Metering
Ifthe rate schedule provides for measurement of demand or powex factor, the Cooperative

shall have the dght 1o make such measurements by test at aay time, or install meters
pemanently in order to determine the demand and power factor vatnes to be nsed for billing.

)
I:g@.mﬂ’g@'a_ﬁ

L
All bills are due atd payable monghly within sixteen (16) days after bills have been issued

by the Cooperative. After this date 2 ome-time Jate payment penalty of five percent (5%) of
the outstanding-talance will be added to the amount due,

£60056Y 218 O ¥u4

AL£r &2

og: 21 NoW 86-S1-NIf
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SAN BERNARD ELECTRIC COOPERATIVE, INC. ' Section Sheet No,
Tanff o 47
for ==
Electric Sexvice Revision Page
SECTION TIILE: PUC
RATE SCHED _ STAMP
APPLICABILITY:

ALL AREAS SERVED

E. Conditions of Scrvice i

L. Sccuﬁtyﬁghﬁngequipmmtshaubcowndi.mainmincd,mdopcmwdbythc
Caooperative.

2 Fanity ot failed lighting equipment will be ropaired by Cooperative within a
reasoazble penod dusdng rwgular working hours only.

3. The Coopprative will provide non-standard fixtures in standard wattages (100 watt
and 250 watz) for high pressure sodium lighting at the above monthly mtes where
there is nd risk due to engireering or safety consideratians and the comsumer will
pay the & ce between standard and non-standard fixture cost.

F.  Teonsof Payment
All bills arc dus payable moathly within sixtcen (16) days after the bills have been

issned by the Cooperative.

)

Eld £60956F 215 ON Xvd 16:01 Nou 8s-G1-NIC



Appendix B

San Bernard Electric Cooperative LP-8 Rate Schedule

Effective Prior to November, 1998




|

i DEC-84-98 10U:28 FROM:SAN HERNAKU ELELIKIL Luur

Lu:«va bos I 9o

SAN BERNARD ELECTRIC COOPERATIVE, INC.
SECTION: Section No. III
RATE SCHEDULES Sheet No. 39
Elfective Date
Revision No.____ 1 ____
ICA b Page of
409 Sch | P-8 - Lar wer rvic M M) é’—‘/;’(
Availability
Available 1o industrial and large commercial consumers whose demands
exceed 2,000 kilowatts for all users, subject to the established rules and
regulations of the Cooperative.
Lype_of Service
Three-phase, 60 hertz, at available voltages. Frequency and voltage
shall be subject to reasonable variation.
Meaonthly Raie
Customer Charge: $4,480.00 per month
NCP Decmand Charge: $2.75 per kW of Billing Demand per
month
LCRA Demand Charge: $4.46 per kW of Billing Demand
Encrgy Charge: $0.034645 per kWh [for all kWh
Billing. Adjustmenls
All bills shall be subject to applicable billing adjustments as proyided in
this  tariff. )
N jlling Dema
The billing demand shall bc the maximum kilowau demand established
by the consumer for any conseculive sixty (60) minute period during i T

the month for which the bill is rendered, as indicated or recorded by 2
demand meter and adjusted for power factor as provided herein, but in

v I h fift cent (50%)
no cvenl less than fifty percen ( SUBLIC UTILITY COMMISSION OF TEXAS
AFPRQVED

J 27 92 pockEr 10549

CONTROL # 10861 |

rariEs CLEMR

</ L3
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SECTION:

RATE SCHEDULES

o D7 a2

Section No. LIT
-_—

Sheet No. 40

—_—

Effective Date

APPLICABILITY:

Revision No.

Page of

of the highest demand established in the preceding eleven (11)

months.

Determination of LCRA CP Billing Demand

The billing demand shall be defined in the same manner in which
the billing demand is defined in the épplicable wholesale rate
including all adjustments specified in the-applicable rates and
subject to the same power factor correction as defined in the

applicable wholesale rate.

Power Factor Adjustment
The consumer agrees to maintain unity power factor as nearly as

practicable. NCP demand charges may be adjusted to correct for
average power factors lower than ninety percent (90%). The
demand shall be taken at 90% of the highest kVA demand recorded
during that period. |

Minimum Monthly Charges
The- minimum monthly charge shall be the highest one of the fol-

lowing charges plus any power cost adjustment charge and tax:

1. The Customer Charge plus the Demand Charge.
2. The minimum monthly charge specified in the contract.

Delivery Point

Unless otherwise specified in the service contract, the delivery
point shall be the point of attachmen ﬁﬁﬁmﬂgagpgg%na;gﬂﬁﬁﬁug—ﬁ

i BT HT |
APROVES

SEP 1 2 '85 Dgcurr 6 2 1 8

i
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SECTION: Section No. 111

RATE SCHEDULES
Sheet No. 41

-

Effective Date

Revision No.
APPLICABILITY:

Page of

primary substation facilities. All wiring, pole lines, and
other equipment (except metering equipment) on the load side of
the delivery point shall be owned and maintained by the con-

sumer.

Demand and Power Factor Metering

If the rate schedule provides for measurement of demand or power
factor, the Cooperative shall have the right to make such
measurements by test at any time, or install meters permanently
in order te determine the demand and power factor values to be

used for billing.

Terms of Payment

All bills are due and payable monthly within sixteen (16) days
after bills have been issued by the Cooperative. After this
date a one-time late payment penalty of five percent (5%) of the
outstanding balance will be added to the amount due.

PUBLIC UTIL! MISSIGN OF TEX
e o

SSP1E'B5 pogxsr 6218

oY
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Appendix C

Houston Light & Power LOS(A) and SEI rate schedules




Section IV-Rate Schedules Sheet No. D5
Large Overhead Service(A)-LOS-A Page 1 of 5

HOUSTON LIGHTING & POWER COMPANY
HL&P 79

LARGE OVERHEAD SERVICE (A)-LOS-A
AVAILABILITY

From 138,000 volt, three-phase, 60 hertz alternating current,
overhead lines which have been made available for this service.

APPLICATION

To all electric service supplied at one location and measured through

one meter when the Customer owns, operates and maintains all
facilities (except metering equipment) necessary to receive three-
haﬁe. 60 hertz alternating current service at 138,000 volts or
igher.

Energy cannot be resold or shared. If Customer has electric
generating capacity installed and desires standby service, additional
contract arrangements will be required.

MONTHLY BILL

To determine the amount of the monthly bill to be paid a calculation
shall be made each month under (1) and (2) below. subject in each
case to the applicable adjustments stated under (3) below. and the
Customer shall pay the higher of the two amounts thus determined:

(1) Rate
(a) Facilities Charge $2.634 per month.
(b) Demand Charge

Primary Kva Charge $14,220 which includes
2.000 Primary Kva. plus

$7.11 -per Kva for all
additional Primary Kva

Secondary Kva Charge $2.20 per Kva for all’s,
Secondary Kva.
(c) Energy Charge $.004874 per Kwh for
the first 295 Kwh per Primary
Kva, plus

Revision Number: 15 th Effective: 8-30-96



Section IV-Rate Schedules Sheet No. D5
Large Overhead Service(A)-LOS-A Page 2 of 5

HOUSTON LIGHTING & POWER COMPANY

HL&P 79

(2)

(3)

(d)

$.011071 per Kwh for the next
289 Kwh per_Primary Kva, plus

$.005250 per Kwh for all
additional Kwh.

Fuel Charge Amount determined in
accordance with Rider FC.

Minimum Bill

The Primary Kva charge applicable to the current month plus the
monthly Facilities Charge.

Adjustments

(a) Plus an amount determined in accordance with Rider PCRF.

(b)

(c)

(d)

In the event that Customer's Monthly Bill is based upon a
period of less than 27 days or more than 33 days. the Kva
prices, facilities charge and the Kwh per Kva quantities
expressed in item "(1) Rate" above., shall be adjusted by
multiplying by a ratio determined by dividing the actual
number of days by 30 days.

Company has 69,000 volt service available in certain areas
which it intends to replace with 138,000 volt service. If
Customer takes service at 69,000 volts and has not provided
the capability in Customer's substation to receive 138,000
volt service or higher, the Primary Kva charge and
Secondary Kva charge shall be increased by adding $0.10 per
Kva to all such Kva charges.

For service within the incorporated Tlimits of a
municipality which imposes a municipal franchise fee upon

~ the revenues received by Company within that municipality,

except on municipal accounts within municipalities which
have signed an appropriate Franchise Agreement. added to
and separately stated on each customer's bill will be an
amount equal to the municipal franchise fee adjusted for
the revenue related effect of said fee plus the associated
revenue related costs of (i) the state gross receipts tax.
(i1) the Public Utility Commission assessment., (iii)
uncollectible accounts and (iv) factoring expense.

DEFINITION OF ON-PEAK HOURS AND OFF-PEAK HOURS

Company's On-Peak hours. for the purposes of this rate schedule, are
designated as of the date hereof as being from 8 a.m. to 10 p.m. each

.Revision Number: 15

th Effective: 8-30-96



Section IV-Rate Schedules -Sheet No. D5
Large Overhead Service(A)-L0S-A Page 3 of 5

HOUSTON LIGHTING & POWER COMPANY
HL&P 79

Monday through Friday starting on May 15 and continuing through
October 15 each year. Labor Day and Independence Day (July 4) shall
not be considered On-Peak. If July 4 occurs on Sunday then the
following Monday shall not be considered On-Peak. The Company's On-
Peak hours may be changed from time to time and Customer will be
notified 12 months prior to such change becoming effective.

Company's Off-Peak hours, for the purposes of this rate schedule, are
all hours of the year not designated as On-Peak hours.

DEFINITION OF ON-PEAK KVA, ANNUAL ON-PEAK KVA AND OFF-PEAK KVA

The terms "On-Peak Kva." "Annual On-Peak ‘Kva" and “Off-Peak Kva“
shall be defined as follows:

(1) On-Peak Kva is the average Kva supplied during the four fifteen
minute periods of maximum use during the On-Peak hours of the
billing month.

(2) Annual On-Peak Kva is the highest On-Peak Kva established in the
12 months ending with and including the current billing month.
but not less than the minimum Annual On-Peak Kva amount
specified in Customer's Agreement with Company for electric
service.

(3) Off-Peak Kva is the average Kva supplied during the four fifteen
minute periods of maximum use during the Off-Peak hours of the
bil11ing month.

DETERMINATION OF PRIMARY KVA AND SECONDARY KVA TO BE USED IN CALCULATING
THE MONTHLY BILL

The Primary Kva and the Secondary Kva to be used in calculating the
Monthly Bill shall be determined in accordance with the following
provisions: :

(1) If-the Off-Peak Kva is equal to or less than the On-Peak Kva,
then the highest of the following will be billed as Primary Kva:

(a) The On-Peak Kva: )
(b) 90% of Annual On-Peak Kva; or
(c) 2.000 Kva.

(2) If the Off-Peak Kva is greater than the On-Peak Kva but equal to
or less than the Annual On-Peak Kva, then the highest of the
following will be billed as Primary Kva:

(a) The Off-Peak Kva;
(b) 90% of the Annual On-Peak Kva: or
(c) 2.000 Kva.

15 th

Revision Number: Effective: 8-30-96



Section IV-Rate Schedules Sheet No. ps
Large Overhead Service(A)-L0S-A Page 4 of 5

HOUSTON LIGHTING & POWER COMPANY

HL&P 79

(3) If the Off-Peak Kva is greater than the Annual On-Peak Kva, then
the Annual On-Peak Kva will be billed as Primary Kva and the
excess of the Off-Peak Kva over the Annual On-Peak Kva will be
billed as Secondary Kva except, as limited herein. The amount
of Off-Peak Kva billed as Secondary Kva shall be limited to the
maximum amount of Secondary Kva specified in Customer's
Agreement with Company for electric service with all additional
Kva billed as Primary Kva. Secondary Kva will not be made
available to Customer if additional investment would be required
to serve the Off-Peak load. If Customer contracts for Secondary
Kva, but in a period of twelve billing months does not use in
one or more months at least 50% of the contracted amount, such
contracted Secondary Kva will be reduced to the maximum amount
actually used during said period of twelve billing months. In
case of such reduction, Customer will be given written notice of
the amount of Secondary Kva still available and the effective
date of the reduction.

(4) The above provision number (3) is not applicable to (a) new
customers taking service for the first time during the period
starting on October 16 and continuing through May 14 or (b)
existing customers contracting for additional Secondary Kva
during such period. Under such circumstances. unless the Annual
On-Peak Kva has been determined by mutual written agreement, the
Off-Pgak Kva will be billed as Primary Kva until the following
May 15.

PAYMENT

Bills are due when rendered. A bill for electric service is
delinguent if payment is not received by the Past Due Date shown on
the Electric Service Bill. The Past Due Date will not be less than
sixteen (16) days from the date the bill is mailed to Customer.

If the total amount due is not received on or before the Past Due
Date. a one time late payment charge will be assessed. The charge
will be_equal to a percentage of the total amount due. exclusive of
sales tax for each day. up to a maximum of fourteen (14) days. after
the Past Due Date that payment is received. The percentage Will be
the daily non-compounded equivalent to the prime interest rate
effective at Texas Commerce Bank, National Association. Houston.
Texas on the meter read date., plus two percentage points, or, if the
meter read date falls on a holiday or weekend. the preceding business
day. If the total amount due is not received on or before the
fourteenth (14th) day after the Past Due Date. the late payment
ch?rge to be assessed will become 5% of the total bill exclusive of
sales tax.

In no case will the late payment charge exceed 5% of the total bill
exclusive of sales tax.

Revision Number: 15 th Effective: 8-30-96



Section IV-Rate Schedules -Sheet No. D5
Large Overhead Service(A)-L0OS-A Page 5 of 5

HOUSTON LIGHTING & POWER COMPANY
HL&P 79

METERING

The Company may install remote metering equipment to obtain
information with which to determine the amount of the monthly bill.
Customer may, at any time, install metering instruments to check the
service supplied under this schedule.

The Company may at its option measure service on the low voltage side
of the Customer's transformers in which event the Kva and Kwh
recorded by the Company's metering instruments will be adjusted to
compensate for transformer losses on the basis of data furnished by
the manufacturer of the Customer's transformers. When the
manufacturer is unable to supply the necessary data the adjustment
will be based on tests conducted by the Company on the Customer's
transformers.

CONTRACT PERIOD

For customers first receiving service hereunder. the initial term of
contract shall be five (5) years. For customers previously receiving
service under Rate Schedules MGS, LGS, LOS-A, or LOS-B. and for whom
no additional facilities are required, such prior electric service
shall be counted towards the five year initial term. A credit for
past service is given under this section if the switching customer
fully compensates the Company for the cost of any additional
facilities required.

NOTICE

Electric Service furnished under this rate schedule is subject to the
Company's Terms and Conditions for the Sale of Electric Service,
Sheet No. EIl.

. Revision Number: 15 th Effective: B8-30-96



Section IV-Rate Schedules Sheet No. D34
Supplemental Agreement for State Owned Educational _ Page 1 of 3
Institutions

HOUSTON LIGHTING & POWER COMPANY
HL&P 7634

SUPPLEMENTAL AGREEMENT FOR
STATE OWNED EDUCATIONAL INSTITUTIONS

That certain “"Application and Agreement for Electric Service", Rate
Schedule 5 entered into by and between
, herein called “Customer™, and Houston Lighting & Power
Company, herein called "Company®, which 1is to begin not Tlater than

' , 19 (hereinafter called the "Agreement"),

is hereby supplemented and amended as follows:

1. Service provided herein is available only when taken in conjunction
with service received at one point of delivery under Rate Schedule
LGS.

i Customer verifies that it {s a state owned educational institution
who takes Electrical Service billed under Rate Schedule LGS and such
service {s taken at distribution voltage, where Primary KVA is
consistently above 5,000 KVA, as measured by taking the annual
average primary KVA over the prior twelve month pericd.

3. The monthly bi1l shall be the sum of calculations made under (1)
below or the calculations made under (2) below, whichever is higher,
plus the applicable adjustments stated under (3) below.

(1) Rate
(a) Facilities Charge Per Rate Schedule LOS-A
(b) Demand Charge
Primary Kva Charge Per Rate Schedule LOS-A
plus $1.80 per primary
KVA
Secondary Kva Charge Per Rate Schedule LOS-A
~ (c) Energy Charge Per Rate Schedule LOS-A
(d)  Fuel Charge Amount  deterdined in
accordance with Rider
FC.

Revision Number: Original Effective: 1-1-95



Section IV-Rate Schedules Sheet No. D34
Supplemental Agreement for State Owned Educational Page 2 of 3
Institutions “

HOUSTON LIGHTING & POWER COMPANY
HL&P 7634

(2) Minimum Bill

The Primary Kva Charge applicable to the current month plus
the monthly Facilities Charge.

(3) Adjustments

(a) Plus an amount determined in accordance with Rider PCRF
for the LGS Rate Schedule

(b) For service within the incorporated limits of a
municipality which 1imposes a municipal franchise fee
upon the revenues received by Company within that
municipality, added to and separately stated on each
Customer’s bill will be an amount equal to the municipal
franchise fee adjusted for the revenue related effect of
said fee plus the associated revenue related costs of
(i) the state gross receipts tax, (ii) the Public
Utility Commission assessment, (iii) uncollectible
accounts and (iv) factoring expense.

4, Definition of on-peak hours and off-peak hours will be in accordance
with Rate Schedule LOS-A.

Dy The definition of on-peak kva, annual on-peak kva and off-peak KVA
will be in accordance with Rate Schedule LOS-A.

6. Determination of primary kva and secondary kva to be used in
calculating the bill will be in accordance with Rate Schedule LOS-A.

Payment terms will be in accordance with Rate Schedule LOS-A.
8. The contract period will be in accordance with Rate Schedule LGS.

9. Except as expressly supplemented and amended by paragraphs 1.
through 8 above, the Agreement is not otherwise affected.

Revision Number: Original Effective: 1-1-95



Section IV-Rate Schedules

Sheet No. D34

Supplemental Agreement for State Owned Educatfional - Page 3 of 3

Institutions

HOUSTON LIGHTING & POWER COMPANY
HL&P 7634

10. This Supplemental Agreement is not binding upon either party unless
and until it has been duly executed in writing by both parties.

HOUSTON LIGHTING & POWER COMPANY

By
Vice-President
Attest
Secretary
Date

Revision Number: Original

Customer

By

(Name printed or types)
Title

Attest

Secretary

Date

Effective: 1-1-95
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SBSA0495

Sbisa Dining Hall

Texas A&M University
137,913 square feet

Site Contact ESL Metering Contact
Mr. Charles Darnell, Jr. Jeff Haberl
Physical Plant Administration 053B WERC
Texas A&M University Texas A&M University
(409) 845-5318 College Station, TX 77843-3123
Gene Stewart (409) 845-9213

(409) 845-5511

Summary of Energy Consumption

Measured Use % hours reported Unit Cost Estimated Cost
Electricity 243634 kWh 100 $0.02738 $6793
Peak 60 Minute Demand 612 kW 100 - =
Chilled Water 1210.5 MMBtu 100 $4.670 35633
Hot Water 553.7 MMBtu 100 $4.750 $2630

Peak 60 minute demand was recorded at 1300 Monday 03/23/98.
There were 744 hours in this month.

Comments
SBSA0495 - Sbisa Dining Hall - Texas A&M University - March 1998
Energy Systems Laboratory Monthly Energy Consumption Report@ Texas A&LM University

Texas Engineering Experunent Station Version 2.2 College Station. Texas
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MSC00454

Memorial Student Center
Texas A&M University
368,935 square feet

Site Contact - ESL Metering Contact

Mr. Charles Darnell, Jr. Jeff Haberl

Physical Plant Administration 053B WERC

Texas A&M University Texas A&M University

(409) 845-5318 - College Station, TX 77843-3123
Gene Stewart (409) 845-9213

(409) 845-5311

Summary of Energy Consumption

Measured Use % hours reported Unit Cost Estimated Cost
Electricity "614907 kWh 100 50.02788 $17144
Peak 60 Minute Demand 1053 kW 100 - -
Chilled Water 3089.5 MMBtu 100 $4.670 $14428
Hot Water 1756.2 MMBtu 100 $4.750 $8342

Peak 60 minute demand was recorded at 1100 Thursday 03/26/98.
There were 744 hours in this month.

Comments
MSC004534 - Memorial Student Center - Texas A&M University - March 1998
Energy Systems Laboratory Monthly Energy Consumption Report© Tegas AKM Unneruis

" | : “ollege Station. Texas
Texas Engineering Experiment Station Vorsioin s l
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HECC0435

Harrington Tower
Texas A&M University
130,844 square feet

Site Contact ESL Metering Contact
Mr. Charles Darnell, Jr. Jeff Haberl
Physical Plant Administration 053B WERC

Texas A&M University Texas A&M University
(409) 845-5318 College Station, TX 77843-3123

Gene Stewart (409) §45-9213
(409) 845-5511

Summary of Energy Consumption

Measured Use % hours reported Unit Cost Estimated Cost
Electricity 113143 kWh 100 $0.02788 $3154
Peak 60 Minute Demand 254 kW 100 < 2
Chilled Water - 274.1 MMBtu 100 $4.670 $1280
Hot Water 44.9 MMBtu 100 $4.750 $213

Peak 60 minute demand was recorded at 1200 Wednesday 03/25/98.
There were 744 hours in this month.

Comments
HECC0435 - Harrington Tower -  Texas A&M University -  March 1998
Energy Systems Laboratary Monthly Energy Consumption Report© Texas A&M Universits
Version 22 College Station. lexas

Texas Engineering Experiment Station
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TEAGO445
Teague
Texas A&NM University
63,515 square feet

Site Contact ESL Metering Contact

Mr. Charles Darneli, Jr. Jeff Haberl

Physical Plant Administration 053B WERC

Texas A&M University Texas A&M University

(409) 845-5318 College Station, TN 77843-3123

Gene Stewart (409) 845-9213

(409) 845-5511

Summary of Energy Consumption

Measured Use % hours reported Unit Cost Estimated Cost
Electricity 127348 kWh 100 $500.02788 $3550
Peak 60 Minute Demand 279 kW 100 - -
Chilled Water 515.3 MMBtu 100 $4.670 $2406
Hot Water 305.0 MMBtu 100 $4.750 $1449

Peak 60 minute demand was recorded at 1100 Wednesday 03/11/98.
There were 744 hours in this month.

Comments
TEAGO0445 - Teague -  Texas A&M University - March 1993
Energy Systems Laboratory N[Orlthl}' Energ}r C'Onsumption RG{)(’FI’I© Tk WESE T
College Station. Texas

Texas Engineering Experiment Station Version 22
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LIBR0468

Evans Library (Old)

Texas A&M University
812,289 square feet

Site Contact ESL Metering Contact
Mr. Charles Darnell, Jr. Jeff Haberl
Physical Plant Administration 053B WERC
Texas A&M University Texas A&M University
(409) 845-5318 College Station. TX 77343-3123
Gene Stewart (409) 845-9213

(409) 845-3511

Summary of Energy Consumption

Measured Use % hours reported Unit Cost Estimated Cost
Electricity 848602 kWh 100 $0.02788 323659
Peak 60 Minute Demand 1409 kW 100 - -
Chilled Water 3568.6 MMBtu 100 $4.670 $16663
Hot Water 213.2 MMBtu L00 - $4.750 $1013

Peak 60 minute demand was recorded at 1500 Wednesday 03/25/98.
There were 744 hours in this month.

Comments
LIBRO468 - Evans Library (Old) - Texas A&M University - March 1998
Eaergy Systems Laboratory Monthly Energy Consumption Repurt© Texas A& University

Texas Engineering Experiment Station Version 2.2 College Statwon, Texss



ZACHO0518

Zachry Engineering Center
Texas A&M University
324,400 square feet

Site Contact ESL Metering Contact
Mr. Charles Darnell, Jr. Jeff Haberl
Physical Plant Administration 053B WERC
Texas A&M University Texas A&M University
(409) 845-5318 College Station. TX 77843-3123
Gene Stewart (409) 845-9213

(409) 845-5511

Summary of Energy Consumption

Measured Use % hours reported Lnit Cost Estimated Cost
Electricity 560275 kWh 100 $0.02788 $15620
Peak 60 Minute Demand 1114 kW 100 - -
Chilled Water 801.6 MMBtu 100 $1.670 §3743
Hot Water 240.8 MMBtu 94 §4.750 S1144

Peak 60 minute demand was recorded at 15300 Monday 03/30/98.
There were 744 heurs in this month.

Comments
ZACHO518 - Zachry Engineering Center - Texas A&M University - March 1998
Energy Systems Laboratory L\'I()lll'.]lll}' El](‘]'g_\' CO[]SUH[[)UO[] RQ;)U[‘L@ Toxas A& M University

lexas Engineering Experiment Station Version 22 College Station. Texas



