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* Annual unit energy savings (UES):
UES = UEC_base — UEC_meas

UECbase = Annual unit energy consumption — gas, baseline (therm/yr)
UECmeas = Annual unit energy consumption — gas, measure case (therm/yr)

* Annual unit energy consumption — measure case (UEC . ...)

EEffbase
UEC = UEC —_—
meas base * <effmeas

UEC, ... = Annual unit energy consumption — gas, baseline (therm/yr)
Eff..as = Measure case boiler’s efficiency (%)
Eff,..c = Base case boiler’s efficiency (%)
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e Annual unit energy consumption — baseline (UEC, ...)

Rated Load = LF = opHr
CFac

UECpgse =

» opHr = Annual hours of operation (8,760 hrs/yr)
« Cfac = Conversion factor (1 therm / 100,000 BTU)

Title 4/9/2020



CALIFORNIA
TECHNICAL FORUM

Actual UEC
Max UEC

» Actual UEC = Meter gas consumption during a designated period
» Max UEC = Full load based upon boiler capacity

* Only One Load:

- Multiple gas equment connect to 1 common gas meter.
= Want to find the individual UEC.

o Problem: fog;zgleECi + UECheter

2 Solution: Apply a calibration factor to each LF

CFac *Qm
Z’i\il Rated Load; *LF; xopHT;
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1this section, prepare a list of the customer’s gas equipment associated with the billing account ID number.

1. To add a gas system, use the Data Entry Worksheet below. Select the Equipment Type and Equipment Use from the dropdown menus, and enter the Quantity U E C a.t m ete r
and Connected Load (values in blue indicate user entry fields). Click the Add Equipment button, and the entry will be added to the Gas Equipment Table that is
displayed immediately below the Data Entry Worksheet.

2. To edit an entry in the Gas Equipment Table, you can make changes directly to the entries in the Gas Equipment Table, or delete the entry and re-enter the
desired data. Note that in the Gas Equipment Table, the Operating Time and Load Factor values can be modified if desired (default values loaded Initially)

3. To delete a single equipment entry, highlight the desired row in the Gas Equipment table, and then click the Delete Selected button. To clear all of
the equipment entries, click the Delete All Equipment button

4. Repeat Steps 1 through 3 until the Gas Equipment table contains a complete list of all gas equipment associated with the billing account ID number.

ata Entry Worksheet

Connected
lescription Equipment Type Equipment Use Qty |Load

(MBtwhr)
nter Name INCINERATOR =|| mcin oF soup wasTew| 1 1.000

Add Equipment I Delete Selected Delete All Equipment
peazee = _.--Load Factors requested

Connected
lescription Equipment Type Equipment Use Qty |Load zl,/ 3‘/ ’m’n/ Factor MGas Use
Xz BoiER REATNG RN CON [ 2 | 1000 | 30 [ 7 | 2 0t from the apphcant
-1 FURNACE HEAT TREATING 1 2.000 10 5 46 0.20 } b
-2 FURNACE HEAT TREATING 1 3,000 10 5 46 0.20 13,838 2,306 0.20
0-1 INCINERATOR INCIN.OF HYDROCARBON 1 4,000 12 7 46 0.20 30,997 3,875 0.20
0-2 }INCINERATOR INCIN.OF HYDROCARBON 1 5,000 12 7 46 0 2 38,746 3.875 0.20

The “correctness” of the

. Load Balance Hide Instructions

1the Gas Equipment Table above, the annual gas use is totaled based on the usage data entered for each individual gas system. This total will frequently differ from adJ u Ste d L F d e p e n d O n

1e historical or estimated gas use determine for the billing account To reconcile the gas use, an adjustment to the equipment load factors may be necessary. To

1ake this adjustment, follow these steps: th e Val u eS i n p ut .

1. For each entry in the Load Adjustment Table shown below, enter yes or no in the Auto Adjust column. In general, entries should be marked yes (Y). However, it
some cases - for example, a standby boiler or engine gen set - the user may desire to set a pre-determined load factor that does not change. In these cases,
enter no (N) in the Auto Adjust column.

2. Click the Auto Adjust button below, and the equipment load factors marked yes will be scaled such that the sum of the gas use for all equipment matches the
gas consumption shown at the bottom of the Gas Use section (Section 2)

3. Dewiations from the default operating times and the default load factors are tracked. The criteria for the deviations Is setat+- 100%.  If deviations beyond
the criteria occur, the data values will be colored (follow the color coded arrows to identify the values being compared).

oad Adjustment Table 4 P 3 - _ h
lescription Equipment Type Use P el < o ol e u.,”""".-* Rows =Y when
3650 " T . -
- - FURNACE CEATTREATIG. 1512000 T 2506 ‘171;'?.0- ST EEY uncertain ty exIsts : then
-2 FURNACE HEAT TREATING 1 3,000 306 783 2,306 20
. F 2 . - .
= Speran T T T RTREET Y the calibration factor is

e applied

SCG Load Balance Tool




Calculation Inputs - Deemed

Base case efficiency (%) 82% CE for Hot Water  California Energy Commission (CEC). 2015. 2015
for NR baseline 80% CE for Steam Appliance Efficiency Regulations. CEC 400-2015-
021. July.

U.S. Department of Energy (DOE), Energy
Efficiency & Renewable Energy, Advanced
Manufacturing Office. 2012. "Energy Tips:
STEAM." DOE/GO-102012-3405.
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Boiler’s rated capacity =~ Varies Boiler’s nameplate

(Btu/hr) Manufacturer spec sheet

Base case efficiency (%) Varies Nameplate

for AR base line Manufacturer spec sheet
Flue gas analysis

Measure case Varies Nameplate

efficiency (%) Manufacturer spec sheet

Flue gas analysis

Load factor (ratio) Varies Use “Load Factor Tool”
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Back-up caroms
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