Energy Footprint Tool

Overview and Tour

I

e

i
|

i s 1 e
R i o W ._.'la}-"“?, i — ta

_'____.-#

>
e

U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy



GO TO
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This document is designed to be used

as both a comprehensive presentation
and a quick reference for the Energy » Shadihs
Footprint Tool N = 1N

To use as a quick reference:

Energy Efficiency &

e The table of contents provides links

to all of the key topics covered.

e Each page also includes a direct link
back to the table of contents
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The Energy Footprint Tool is designed to be easy to use with significant
built-in documentation. Detailed labels and pop-up help windows on all
sheets allow users quickly begin using all features.

What data needs to be gathered?

Bi s PR B
I

Monthly Energy Bills should provide all of the required
Energy Consumption data. =

T

Depending on the Relevant Variables, these may or may not
be tracked at the plant (ex. production, operating hours)
and might need to be looked up (ex. degree days)

Energy Uses may or may not be individually tracked
by the plant and could potentially be estimated based
on energy consumption or possibly directly measured

U.S. DEPARTMENT OF Energy Efficiency &
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The Energy Footprint Tool is designed to allow users to easily track
energy consumption, relevant variables, and energy uses.

Key tracking & features include:

 Energy Consumption
— Up to 20 Tracked Energy Sources

e Relevant Variables
— Up to 20 Tracked Variables

* Energy Use
— Up to 10 Energy Use Groups

— Up to 30 Components Each
e Charts for all tracked data
* Export to the EnPI tool

U.S. DEPARTMENT OF Energy Efficiency &
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Main — Overview of footprint tool with key settings

Energy Consumption — Monthly energy consumption and cost data
EC Charts — Energy consumption charts

Relevant Variables— Monthly and yearly data for relevant variables
RV Charts — Relevant variable charts

EC-RV — Charts comparing selected energy consumption with relevant
variables

Energy Uses — Yearly energy uses tracked by group and specific use
EU Charts — Charts of energy uses
EnPI Table — Exportable data table compatible with EnPl analysis tool

Raw Data — All entered energy consumption and relevant variables data in
one large table

U.S. DEPARTMENT OF Energy Efﬁciency &
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Energy Consumption
Defined as the “quantity of energy applied” (source ISO 50001:2011), it is the amount of
energy consumed

Energy Source
The type of energy consumed: electricity, natural gas, fuel oil, etc. Electricity is broken into 3
components: electricity consumption, demand, and fees

Relevant Variables
Variables that likely contribute to energy consumption and use: production, operating hours,
heating degree days, etc.

Energy Use
Defined as the “manner or kind of application of energy”, this often refers to energy use by
specific equipment and applications

Load Factor

Average load relative to the full load of the equipment
Duty Factor

Average ratio of run time to operating hours
EnPI

Stands for Energy Performance Indicator and is defined as the “quantitative value or measure
of energy performance” (source 1ISO 50001:2011)
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Identifying Help Button
Information
addplant Critical Settings
name and

related details set the firstmonth,

current year, and
number of years

LAYOUT

Screenshot of the sheets provide details about
the layout, highlighting key components s B

NOTES LAYOUT

List of functions, features, and tips related to NOTES
the sheet

+ Toentera new years worth of data, change the Current Year
to the new year and increase the Number of Years by 1

+ Selected Energy Sources and Related Factors cannot be
changed after they have been directly connected with data
and will be grayed out and tagged with the word locked.

+ The Introduction popup can be stopped from automatically
opening by checking the box in the lower left of the popup.

+ The links to the Energy Consumption and Related Factors
charts only appear if associated data has been entered.

+ Changing First Month does not adjust entered data. If the
First Month is changed after the data has been entered, the
data will be aligned with different months.

U.S. DEPARTMENT OF Energy Efﬁciency &
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Identifying
Information
add plant
name and
related details

Navigation
clickable links
to the various
spreadsheets

Energy Sources

select related
energy sources
and set custom
sources if needed

DOE Advanced Manufacturing Office HELP

Energy Footprint [v1.0]

Developed for the DOE Advance: -d Manufacturing Office

Description

N The Energy Footprint tracks energy consumption by source, factors affecting to energy consul

Lsnecific energy uses on @ monthly basis for 1 or multiple years.

QUESTIONS, COMMENTS, or ISSUES
email: eGuidefeedback@ee.doe.gov

ion, and

Plant Name

Additional Details

Worksheets (click to goto)

Energy Consumption Tables Charts ECvsRV
Relevant Variables Tables charts Charts
| EnergyUses Tables Charts
f EnPl Table TaTbIe

OF first month

| Select Energy Sources

locked [ Heating Degree Days
[~ Cooling Degree Days

[~ Facility Operating Hours

Select Relevant Variables Tracked

count

HDD
coD

coun
hours
hours

Teal

misc

misc

misc

locked [v Electricity kWh site 1
[ Electricity Demand kW
[ Electricity Fees
locked [ Natural Gas Dtherm 1
[v LPG MMBtu
[ #1 Fuel Oil MMBtu
[~ #2 Fuel il MMBtu
[ #4 Fuel Oil MMBtu
[~ #6 Fuel 0il MMBtu
[~ |Coal MMBtu
[~ Wood MMBtu
[ Paper MMBtu
[™ Other Gas MMBtu
[ Other Energy MMBtu
[ |custom 1 [edit) one
[ |custom 2 (edit) MMBtu
[~ |custom 3 (edit)
* zctive Energy Eour:E cannot be unselected

wersion: 1.0
build date: 2015.11.23

GO TO

Table of Contents

Help Button

Critical Settings

set the first month,
current year, and
number of years

Relevant Variables

select relevant
variables and set
custom variables if
needed

Conversion Factors

only used for
calculating total
energy consumption
and by energy use

U.S. DEPARTMENT OF Energy Efficiency &
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Main [ J Table of Contents

To enter a new years worth of data, change the Current Year
to the new year and increase the Number of Years by 1

Selected Energy Sources and Relevant Variables cannot be
changed after they have been directly connected with data
and will be grayed out and tagged with the word locked.

The Introduction popup can be stopped from automatically
opening by checking the box in the lower left of the popup.

The links to the Energy Consumption and Relevant Variables
charts only appear if associated data has been entered.

Changing the First Month does not adjust entered data. If the
First Month is changed after the data has been entered, the
data will be aligned with different months.

EEEEEEEEEEEE Energy Ef‘ficiency &
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Tracked Energy Sources

includes only selected Energy Source Units
Energy Source types pulled from Main sheet

Energy Sources #

Energy Source Notes
the ID number for

Can include details
the specific energy T — like meter location,
source data : utility, building, etc
el e Yearly Totals
Energy Source Cost aes
and Unit Data '
entered by
year and month Unit Costs
e can be
P A e e e o e hidden or
e e I displayed as
e ) e I S needed

Energy Source Format Repeats
unit fields are hidden for unit-less
energy sources

U.S. DEPARTMENT OF Energy Efficiency &
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Energy Consumption [ ] Table of Contents

Up to 20 Energy Sources can be tracked

Units fields only appear for Energy Sources that include units.
For example, Electricity Fees do not include units

To add a new Tracked Energy Source, select it from the
dropdown menu in the blank space

Only the last Tracked Energy Source can be removed. This can
be done by deleting the Energy Source from the list.

To add an Energy Source to the dropdown menu, go to the
Main sheet and select the additional Energy Source

Unit Costs can be used to quickly identify data errors

Even when rows are hidden, the data is not deleted or
overwritten

EEEEEEEEEEEE Energy Ef‘ficiency &
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Selected Energy Source
: Related Data
Charts display selected energy source Tables

'z
c S \ fac:urmgumce Tables of
E Foqtprint - ENERGY CONSUMPTION CHARTS
nergy Source Notes nergy Footprin charted data

SELECT En Source for Chart
N Otes p u | |ed I Source ||2: Natural Gas hd
Location, day of month read, etc < these notes can be edited in Energy Consumption
from Energy » |
Consumption sheet t
2: Natural Gas - § |
$30,000.00 §114,000 2013 2014 2015 /
S 748935 5 617665 S5  9,718.14
525,000.00 A $112,000 | S 23919 S5 565033 5 228048
§ 20872 5 140515 § 156815,
I A\ sonom | B T Cost Related
! // \ s 145451 § 137016 $ 14896.09,
515,000.00 o $108,000 1 S 157420 § 129028 5 461472
,000: o S 271686 S 330378 5 5,54950 = C h a rts an d
|’/ $10,000.00 — 5019 |} 5206000 S 1480560 5 1078872 5 £112,560.28,
Monthly Data ’ $ 1500270 § 1857124 $f 1597256
$5,000.00 k il $104,000 $ 1937629 § 2247331 S 2209198 ta b I es
ch a rts . AN / S 2100129 S 2086812 45 2603346
. $102,000 = = 5 1701861 5 16513400 5 15,
e T e

Displays monthly ~

costs and energy
consumption for L :NatwalGas-Drhe

each tracked year - o
A\ -

2,000.0
J \ \ 013 38,0000 _
& / / \ — 2014 6,000.0
1,000.0 - — 2015 24,0000
5000 & V 2,0000
B : i o a
]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Energy Consumption
_ Related

Charts and tables.
Hidden if unit-less
energy source
selected

y -

201
214

Yearly Data Charts

Displays total yearly costs
and energy consumption

U.S. DEPARTMENT OF Energy Ef'ficiency &

ENERGY Renewable Energy
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EC Charts [ J Table of Contents

The EC Charts sheet will be hidden until Tracked Energy
Sources are added to the Energy Consumption sheet

Change the selected Energy Source to change the charts

The notes associated with the Energy Source will also be
displayed
Additional aggregate Energy Consumption data can be

charted if applicable including; Total Electricity, Total Natural
Gas, Total Other, and overall Total Energy

The usage charts will be hidden if the selected Energy Source
is unit-less

Changing the selected Energy Source will also update the
selected Energy Source on the EC-RV sheet

EEEEEEEEEEEE Energy Ef‘ficiency &

U.S.
EN ERGY Renewable Energy
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Tracked Relevant Variables
includes only selected Relevant

: Relevant Variables Units
Variable types

pulled from Main sheet Relevant Variables

Notes

. D\E Advanced Manufacturing Office Can include details
Relevant Variables # ergy Footprint - RELEVANT VARIABLE like buildi
ID number of the — — Iké bullding,
tracked Sources 3 Produjiong i | E mni’alof‘munthread:ﬂ: / traCk|ng methOd,
A *Select Another Relevant Variabie (§ Add , o / d Sou rce, etC

elevant Variables UN.

back 10|
vl
top

, 17l
Location, day of month read, etc l‘-

Heating Degree Days | HDD I

Relevant

. Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec YEAR
Va r I a b I e s D ata 2015 aty 10,800.0 |  2,880.0 - = = 7200 | 79200 | 18,7200 | 22,3200 30,960.0 | 33,20.0 | 19,440. 146,880.0 _, Ye a r Iy Tota I s
2014 aty 10,800.0 | 2,160.0 - - - 21600 | 79200 19,4400 252000 29,520.0| 29,520.0| 21,600, 148,320.04"

e nte re d by - ’ 2013 Qty 12,240.0 2,160.0 - - - 1,440.0 7,920.0 18,720.0 22,320.0 24,480.0 24,480.0 20,880 134,640.0
1 UNIT__Notes
ye a r a n d m O nt h back to | EannT Location, day of month read, etc

top 2 Production
Jan Feb Mar Apr May Jun
2015 aty
2014 aty
2013 Qty
S L

—

Relevant Variables Format Repeats

U.S. DEPARTMENT OF Energy Efficiency &
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e Up to 20 Relevant Variables can be tracked

 To add a new Relevant Variables, select it from the dropdown
menu in the blank space

 Only the last Relevant Variables can be removed by deleting
the Energy Source from the list

 To add a Relevant Variables to the dropdown menu, go to the
Main sheet and select the additional Relevant Variables

e Even when rows are hidden, the data is not deleted or
overwritten

U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy
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Selected Relevant Variable

Charts displayed selected

. Total or Average
relevant variable

Checkbox toggles between displaying
yearly average and total

. DOE Advanced Manuficturing Office | HeLP |
Relevant Variable Energy Footprint - RELEVANT VARIAR-ES CHARTS

Notes
Notes pulled —ie

from Relevant
Variables sheet koo iiabl 11 Hassi Laran D
_— sl e Related Data
s | sl 2 S Tables
M nthl D t 150000 it ,‘:_,m,, | 7,520.0 79200 7,520.0 JI
° VChZ rat A | e Table of
i A= =1 I e ot s charted data
D I S p I ays m O nth Iy - Ir... Feb Mar Ape May Jun ul dug Sep Oct How Dec o -E. é é —'—-"'—-':'.--_':5_~
costs and usage o

for each tracked
year

Yearly Data Charts

Displays yearly total or
average for Relevant
Variable

U.S. DEPARTMENT OF Energy Ef'ficiency &
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RV Charts [ ] Table of Contents

e The RV Charts sheet will be hidden until Tracked Relevant

Variables are added to the Relevant Variables sheet

 Change the selected Relevant Variables to change the charts
 The notes associated with the Relevant Variables will also be

displayed

 Changing the selected Relevant Variable will also update the

selected Relevant Variable on the EC-RV sheet

e The Show average instead of total checkbox will change the

yearly total to yearly average to better represent Relevant
Variables that are not cumulative

U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy
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EC-RV

Selected Energy Source

Charts display selected energy source

Yearly Data
Comparison

Compares energy
source yearly
energy
consumption with
Relevant Variable
yearly total or
average

HELP

DOE Advanced Manufacturin\Office

Energy Footprint - Energy Consumption compared to Relevant VariablZs

Selected Relevant Variable

GO TO
Table of Contents

Charts display selected Relevant Variable

SELECT Energy Source for Chart

Source |2: Natural Gas hd

SELECT Relevant Variables for Chart
Factor |1: Heating Degree Days | [ Shov: aversge instead of total

ocation, day of month read, etc

) ocation, day of month read, etc

Yearly Comparison

Monthy Comparison for Year: 20134

4 2:Natural Gas - Dtherm - @ Relevant Variables 1: Heating Degree Days 4 2:Natural Gas - Dtherm
- Relevant Variables 1: Heating Degree Days
14,000.0 12,6000 30000 20,0000
A L 124000
12,0000
* = F 122000 25000 — 25,0000
|
10,000.0 b 12,0000 # |
$ * 2,000.0 20,000.0
- L [
e ~ 11,8000
b 11,6000 1,500.0 t . 4 15000.0
A0 L 114000 L]
1,000.0 10,000.0
4,0000 e | 11,2000 R
I 500.0 5,000.0
2,0000
| 108000 e
10,6000 . m —
e 7 e Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
3,000.0
£ 25000 -
E 20000 Py
3 15000 + 40
g 1u00
2 sooo
2 X hd
o 50000 10,0000 150000 20,0000 250000 30,000.0
Relevant Variables 1: Heating Degree Days

U.S. DEPARTMENT OF

ENERGY

Selected Year

Current year used
for comparison
charts below.
Change to update

Monthly Data
Comparison

Compares energy
source consumption
with Relevant
Variable by month

Direct Comparison

Energy
consumption is
directly plotted
against the
Relevant Variable

Energy Efficiency &
Renewable Energy
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EC'RV [ ] Table of Contents

The EC-RV Charts sheet will be hidden until both Energy
Consumption and Tracked Relevant Variables have been
added

Change the selected source or factor to update the the charts

Changing the selected source or factor will also update the
selected source or factor on the related sheet

Changing the Year will update both monthly comparison
charts

The Show average instead of total checkbox will change the
yearly total to yearly average to better represent Relevant
Variables that are not cumulative

U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy



Energy Uses

Number # of Groups

The number # selected
controls the number of
groups displayed below

group

DOE Atvanced Manutacturing Offioe [ Back tontsin Jlf e1r |
h; gy Footprint - ENERGY USES

Group Name
and Notes

Enter group
name and

Number # of Items

This controls the number
of items included in this

GO TO

Duplicate
Previous Year

Copies previous
years data to

current year

UMACCOUNTED FOR
11s8,288)]
756,

U Table of Contents

Energy Use Group Total
Yearly Energy Consumption

Total for each groups yearly
energy end-use

Yearly Energy Source
Breakdown

Yearly energy
consumption for each

eeeee

energy use group and
overall by energy

Al

ectricity|

LL: CONSUMPTION® EMERGY USES

3,558,750 | ki site

¢ UNACCOUNTED FOR
{z88,711)

source

[T

44444

10500

o

rreTmn

Energy Use

descriptive

details about
the group

Group Item List

TOTAL FNFRGY

Tolal KWh Delivered
Total Primary ML 7,000.0 | per year

;;;;;;;;

7,000 | MMBtu
78,7500 | kWh site
180,000.0 | KWh site

222 7150.0 | per year

YEAR: 2014

10,500, | MMBts
78,750.0 | kW site
180.000.0 | KW site 1
258,750.0 | per
10,5000 | per

Energy
consumption by
energy use

= estimated or
ol directly entered

13,146.6

List of

equipment and

other energy
uses that are
included in this

group

TOTAL TNE

YEAR: 2015 __ previousveas> |

Ftor Factgr OV Unieer
Consumption  year

00,0000 | KWh site
$00,000.0 | KWh site

1 .0 | peryear

per year

YEAR: 2014

ot kiwh Debvered| 1,300,000.0 | per year
per year

400,000.0 | kW site
300,000 | KW site:

Group Energy
Source
Breakdown

12,9741

Current
Selected
Year

13,207.0

Previous

Year

U.S. DEPARTMENT OF

ENERGY

Energy use group
total energy
consumption by
energy source

Energy Efficiency &
Renewable Energy
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Energy Uses [ | Table of Contents

The Energy Uses sheet uses navigation buttons to switch the
current year displayed

Only 2 years are displayed at a time, the current selected year
and the year previous to that

A previous years Energy End-Use data can be copied to the
current selected year by clicking the Duplication Previous Year
button and typing “confirm” into the confirm popup

The Energy Uses sheet attempts to estimate the equipment
energy consumption by using load factor, duty factor, and
operating hours. If the actual energy consumption is known, it
can be entered in the override field and other will be ignored

A Summary of the equipment, group, and total energy
consumption by year can be displayed by clicking the View

Summary button us. oeearTENT oF | Energy Efficiency &
EN ERGY Renewable Energy



EU Charts

Total Yearly Energy Use
Comparing all groups

Total Yearly Energy Use and
Energy Consumption
Comparison

Group Specific Charts

Charts for each active
energy use group

23
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Energy Footprint - ENERGY USE CHARTS

Total Energy Consumption by Energy Use Group

]

Energy Use Group Breakdown  Year:
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Group 1: Boiler House  Year:

Group 2: Grinding Mill
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Group 2: Grinding Mill  Year:
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Selected Year

Pie charts
display data for
= selected year.
Change any
selected year to
update all

Pie Chart of
Energy Use
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EU Charts [ ] Table of Contents

 Changing any of the selected Years will update all select Years
and associated pie charts

e The charts display groups and items based on the number of
groups/items selected on the Energy Uses sheet. This means
blank rows will still be charted if they are visible. To correct
this, adjust the number of groups/items on the Energy Uses
sheet to match the number of groups/items with data.

e The chart comparing Energy Use with Energy Consumption
only displays energy consumption for energy use groups and
overall by year. To compare energy consumption by energy
use in more detail, review the summary tables in the Energy
Uses sheet

U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy
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Back to Main HELP

Brg ootp ompatible Table
The following table provides the d and related f: data in a format
with the DOE ENPI tool, NOTE: The Enf Tocl MUST FIRST be downloaded and installed. EXPO RT DATA
download: ffecenter.ee.dod, Pay P 5
Once the EnPl has been installed, click the "EXPORT TABLE” button to G e n e I'ate E n P I
export this table for use with the Endi tool EXPORT TABLE I t .
ool compatible
Heating
Flectricity  Flectriclty  Matural Gas  Matural Gas  Other Energy Other Fnergy  Degres Production WO rk boo k
Date (kwh site) Cost Cost (MM Btu) Cost Days (HDD) {count]
BL450.00 | 5 13.541.30 95,68 7.489.25 - - [ 1228000
80,640.00 | $ 15,088.00 2TLE 23919 - - | 216000
135,600.00 | § 25,365.00 =21 208872 - - -
135,575.00 | § 22,305.30 193,60 | § 1,365.60
137,072.00 | § 2252640 206,65 |5 145451 -
101,178.00 | § 18,0017 2644 |5 15720 = - | 1sm00
99,372.00 | § 16,395.80 3502 |5 271686 - - | 700 -
78,108.00 [ $ 1378762 |  1semes|$ 1480560 - ~ [0 - .
11353000 | § 2237340 | 1.532.35 | § 1500070 - ~ | 2232000 =
95100 | 5 15,670.20 | 206525 | § 19,376.49 - - | za80.00 - P review Ta b I e
107,565.00 | § 18,355.68 |  2,048.60 | § 31,090.29 - - | 2448000 -
200.00 | 5 17,884.66 | 153507 | § 17,016.61 - - | 20.880.00 - Th H t bl
67,776.00 | $ 12,792.81 61351 [ § 617665 - - | 10,800.00 - IS Ta e
113,500.00 | § 21,077.28 37554 |5 3,650.33 - = | 216000 - . I
1L,047.00 | § 24,305.75 16801 |5 1,405.15 = - = =
151,925.00 | § 26,685.28 L7 |5 122400 - B - - a p p roxi mate y
13340000 | § 2021936 w3 |8 120 - - - -
39264000 | § 1838130 18079 [ § 17902 - — | _za0000 - matCheS the data
84,348.00 | 5 18.477.05 21023 [ 5 3,303.78 E — | 7sm00 -
T ATy T ) — —[so00 - and format of the
100400.00 [ § 17,742.78 | 1,28012 | $ 18,571.24 - - | 2520000 = .
12162400 | § 2155004 | 231266 | § 2247331 - - | 23500 - E PI d
93.394.00 [ 5 16.66656 |  1577.22 | 5 20,868.12 - - | 2052000 - n ata In pUt
£5.89600 [ 1702800 | 112190 ¢ 1651340 - - | 2160000 -
109,282.00 | § 18,799.57 5354 |5 97184 = - | 10,800.00 ta ble
93.828.00 [ § 1711178 26832 |5 228084 - - | 2000
123,500.00 | § 23.615.84 20843 [ 5 159515 -
133,960.00 | § 28,4956 19152 |6 153621
128,352.00 | § 24,430.42 17376 | § 1,796.09 - - -
104,215.00 | § 19,004.75 173.08 |5 1,314.72 = - 720.00
0/1/20 83,226.00 | $ 14,550.95 32515 354950 - - | 79m00
106,8%0.00 | § 17,746.82 To0.62 | § 1256028 - - | 1872000
119.200.00 | § 2189512 94269 | § 1597256 - - | 222000
95,445.00 | 5 15.587.60 | 1.277.78 | 5 22.091.98 - - | 30.960.00
670.00 | § 16,663.00 | 1,559.38 | § 36,0386 - - | 3313000
103,588.00 | § 1828147 50811 | § 15,343.17 - - 19,430.00

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy
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EnPI Table ( ] Table of Contents

EnPl stands for Energy Performance Indicator

The EnPI Table sheet formats the entered data for use with
the EnPl tool (v4)

The EnPl tool establishes a normalized baseline of energy
consumption and tracks annual progress of energy intensity
improvements.

To use this table with the EnPlI tool, the table must first be
exported to a separate workbook. This can be done
automatically by clicking the Export Table button

For more information and to download the EnPI tool, goto:
https://ecenter.ee.doe.gov/EM/tools/Pages/EnPl.aspx

EEEEEEEEEE o Energy Efficiency &

u.s. F
EN ERGY Renewable Energy
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General Settings

Details

Current Year, First
Month, Number of
Years, Plant Name,

and Additional

Relevant
Variables Data
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GO TO
Raw Data [ ] Table of Contents

e The Raw Data table provides all of the entered Energy

Consumption and Relevant Variables data in one large table

 This allows advanced users to easily analyze and work with

this data outside of the Footprint Tool as needed

e All data, including hidden data, is included
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