Global
Methane Initiative

Leading methane action since 2004

SMART Plus Database Application: Version 1.0
User's Manual

Prepared for US Environmental Protection Agency by Tetra Tech and
Clearstone Engineering Ltd.




Table of Contents

1.
2.
3.

Starting the SMART Plus Database Application “Facility DB ........ccccociviiiiniiniiieiienene 3
Selecting @ LANGUAZE .....c.eevvieiiiieiieiie ettt site ettt et estaeeteessaeesbeesaseesaessseesseessseensaesssaans 4
SEleCting @ TASK ....ccueeiuiiiiiiiiece et 6
3.1 IMPOTE DALA.....eeiieeiiieee ettt ettt e et e st e e st e e et e e s e e sabeeeeabee s 6
3.2 VICBW EITOTS 1ttt ettt e et e et e e et e e esseeeessaeesnnaeesnseeennseeas 8
3.3 VIBW RESUILS ...ttt et e et e et e e estaeeeaaeesnsaeennseeas 9
3.4 SUMMATIZE EMISSIONS .....eeiiiiiiiiiiieiieeiie et eeiie et e ite et estee et e et esebeenseesabeeseesnseeseesnseenseennns 11
3.5 CRArt CrEatION ....ccveeeuieeiieeiieeie ettt eete et ette et esteeebeesbeeesbeesseeesseenseesaseenseessseensaesnseenseennns 12
3.6 Calculate Tier 2 emiSSION FACLOTS .....cccvviervieeiiieeciieeciee et e et e et e e e et e e e e e ebeeeesreeenans 17



1. Starting the SMART Plus Database Application “Facility DB”

To start the SMART Plus Database application, download and then double click the SMART Plus
— Facility DB.accdb file. The application’s Main form will be displayed on the screen.

==] SMART Plus - Facility DB

SMART Plus — Facility DB

Which language would you like to pidk?
Import Data View Errors ﬂ_i: @ Endish
; (") Espafiol (Colombia)
View Results Create Charts @ 0 My
Summarize Emissions Close Program

Figure 1. SMART Plus — Facility DB Main form

Please note: The SMART Plus Database can be viewed in English, Spanish, or Chinese. If you
wish to view Chinese characters in the tables you will need to change Language for non-
Unicode programs to Chinese (Simplified, PRC) by opening Control Panel -> Region and
Language -> Administrative Tab -> Change system locale -> Chinese (Simplified, PRC) -> OK.
Select Yes when asked to restart your computer so the new setting can take effect after a
successful restart. See Figure 1a below.
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Figure 1a. Region and Language settings

2. Selecting a Language

You can select one of three languages (English, Spanish, or Chinese) and the language on the

application will change accordingly:

==] SMART Plus — Facility DB

SMART Plus — Facility DB

A

Which language would you like to pid:?
#E. @) English

- () Espafiol (Colombia)
@ OoFx

Import Data View Errors
View Results Create Charts
Summarize Emissions Close Program

Figure 2. Language selection menu on the right-hand side; English selected
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Figure 3. Language selection menu on the right-hand side; Spanish selected
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Figure 4. Language selection menu on the right-hand side; Chinese selected



3. Selecting a Task

You can select from the following options from the Main form in the Database:
Import Data from SMART Plus Facility template files (Import Data button)

View calculated emissions results from imported SMART Plus Facility templates (View

Results button)

View errors encountered during import process (View Errors button)

Summarize emissions by Year / Company / Facility / Industry Segment/ Facility Type /

Source Category (Summary button)

Create various charts (Create Charts button)
Create IPCC Tier 2 emission factors (IPCC button)
Close the form (Close Program button)

3.1 Import Data

To import SMART Plus Facility templates, click the Import Data button; then, the Import Data
form will appear.

==] SMART Plus | Import Data

Import Data

g| Ilh
]

Input Folder:

Make Default

Start!

Close

Figure 5. SMART Plus Database Import form

If you have not already done so, save all SMART Plus Facility templates to the same folder on
your computer

Before starting the import operation, ensure that the folder containing the SMART Plus Facility
templates is properly selected and displayed in the Input Folder text box. To browse for this




folder, click on the Browse button —l .
When the ‘Browse for Folder’ dialog box appears, navigate to the folder containing SMART Plus
Facility templates and click OK to select it.

Browse for Folder |

L R&D Confidential (1ics-net.lanifs) (1:) ;I
L Clearstone-Projects (ics-net.lanifs) (P:)
e Clearstone-RnD (Yics-net.laniFs) (R

Lo SIRA-Database (Ycs-net.lanifs) (5:) J

el SIRA-Projects (ics-net.lantfs) (L)
e SIRA-Adming (Vics-net. laniFs) ()
e kemp (Yes-net.laniFs) (W)
e Online_Gateway (Wes-net.lantfs) ()
L frptransfer (ics-net.lantfs) ()
e field data (Y\cs-net.lanlfs) (2:)

Adding Mew User LI

(0] 4 I Cancel |

Figure 6. Browse for Folder dialog box that will appear when browsing for the correct import
folder. Navigate to the file location where you have saved the SMART Plus Facility templates
you wish to import.

Make Default | and

To make the selected folder the default, click on the Make Default button |
select Yes, when prompted to make entered location the default.

Start!

To start importing files, click on the Start button

Close
To close the form and return to Main form, click on the Close button L'

As files are imported, three separate, sequential actions occur which do not require further input
from the user:

Scan Format Operation

First, the SMART Plus Database will scan through all the SMART Plus Facility templates

and check if all necessary tabs are present in each of the files and if there are any
corrupted files (i.e., files containing incorrect formating).

Test Operation

Then, the application will test if all the required fields in the SMART Plus Facility
templates are properly filled and, if not, display an error message to that effect.




Import Operation

Finally, after successfully completing the test operation, the application will proceed with
importing all required data from the SMART Plus Facility templates into the Database.
Once this import phase is completed, a message will appear indicating that the emission
results may now be viewed by returning to the MAIN form and selecting View Results
button.

3.2 View Errors

View Errors
To view errors encountered during import phase click on the View Errors
button. Errors form will appear on the screen as shown in Figure 7 below.
Z§| Errors
Comm - Error - Added -
+ Could not find any of required tab names
+ 2 Missing data Yes
+ 3 Incorrect file format
+ 4 Incorrect data format
+ 5 Double record (skipped row)
* 0

Figure 7. Example Errors form

If errors are found during import process, column “Added” will be filled with ‘Yes’ as shown
above for error with description ‘Missing Data’. To view all the errors, click on the ‘+’ sign next
to the comment. A new window will pop down showing the Files and Sheets containing errors as
well as the Error Description as shown in the Figure 8.

E Errors
Comm ~ Error - Added -
+ Could not find any of required tab names
= 2 Missing data Yes
Unit - File - Sheet - Error Description
English FLEET import_test.xlsx Setup - Facility Assessment Missing Activity Application C34
English FLEET import_test.xlsx Setup - Facility Assessment Missing Activity Type D25
English FLEET import_test xlsx Setup - Facility Assessment Missing Processes Quantity E59
English FLEET import_test. xlsx Setup - Facility Assessment MissingGas Composition CH4 ContentES4
*
& 3/Incorrect file format
+ 4/Incorrect data format
+ 5 Double record (skipped row)
* 0

Figure 8. Example error description



3.3 View Results

After successfully importing the SMART Plus Facility templates, you can view results by clicking
on the View Results button on the MAIN form. The View Results form will then be displayed
on the screen.
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Figure 9. View Results form

You can filter results by specific company, year, facility, or source category by clicking on the
appropriate entry in the list boxes.

Select Company: Select Year: Select Facility: Select Source Category:
ABC Cil & Gas Compressor Station No. 1
2022 Compressor Station Mo, 2 Flaring & Venting (Hydrocarbon Gas)

ciprocating Engines
Turbine Engines

Figure 10. Selection part of the View Results form



Note that the ‘Detailed’ section of the form will be updated according to the option(s) you select
in the list boxes. In the example below, the selections made are “ABC Oil & Gas” for Company,
2022 for Year, Compressor Station No. 1 for Facility and Acid Gas Removal for Source
Category so the ‘Detailed’ section shows calculated CHs4, CO2, N20, COz¢e, CO, NOx, SO2 and
NMVOC emissions for that selection as well as Industry Segment, Facility Type, Accounting
information (as shown on Figure 11 below).

Gaseoirs Fuels | Turbene Engines

¥ acity Mame = Source Categony - industry Segment - Faclby Type - | Afcountng - CHa - ooz
Comgressar Sintian Mo 1 A Cany emewal nina Etarnpe Siprage Wel Pekased 0SS TAST AT MISAR 128120
#
Reeard I+ 1ofl | » HE Srareh 4 Tk
xatrh wiews

o o

Figure 11. Detailed section for “Compressor Station No. 1” example

To reset all the selection boxes, click on the Reset button e

To close the form and return to the MAIN form click the Close button o

To switch the view of the ‘Worksheet section’ from Detailed to Brief, use the option box shown
below.

Switch view:

(@) Detailed () Brief

Figure 12. Option box Switch view
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If the Brief option is selected, only the column headings shown below will be displayed in the

worksheet section.

Accounting - CH4 -
Included 1482.04236376125
*

—

Record: M 10of1 L 3 N

Switch view:

(") Detailed

co2 - N20 - CO2E - NOx - co - NWMVOC - s02 -
11301.5770342079 7.08941849111042E-03  52800.6419154229 2.17093549569956E-03 1.18124431383652E-02  372.258035635104 0

Search lz‘ E

=

Figure 13. “Brief” view of worksheet section

3.4 Summarize Emissions

To summarize the emissions results, click on the Summarize Emissions button on the Main
form. Emissions can be summarized by according to the following options as shown in the figure

below:

- Year

- Company
- Facility

- Industry Segment

- Facility Type
- Source Category

== SMART Plus | Summarize Emissions

Summarize Emissions By:

T T—

{ ]Company

Orecio

[ JIndustry Segment

[ JFacility Type

[ 1Source Category

Figure 14. Summarize Emissions Form
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Summarize
Emissions
Select a criterion for summarization and click Summarize Emissions button

A table showing the summarized emissions will appear as shown in Figure 15.

T FIEET Toal | Summarize Emivsians

W5 A0 Emivons By Year
B CHA Tatal

Yoot €032 Tatal - N30 Total - COFE Tolal - Mo Tolal - C0 Tatal = | NMVOC Todal - 07 Total -
Fyrd IATITISTRSIAES? MISASRTAGE5511A QOI0AOTIONIZTEAR I300192.17433844  SATIA.AMOTIAEOC G7R1.TESGA19ET1S. 2ETIT.OMISII2IN]
W13 FHO2T.0553044005 2621339.36661951

BEATI.AA24135019
0215 29740318356  TTGLI2MGSBLB616 J255T7 4085613042 154321 063314001

Figure 15. Summarized emissions by year (2022 and 2023 in this example)

1566016443 28434 3855711.91532993

3.5 Chart Creation

Create Charts
To create a chart, click on the Create Charts button

on the Main form.
The Chart form will then be displayed on the screen as shown below.

Create Charts

[ JIndustry Segment
[ JFacility Type
[ )Source Category

substance ——

Company Home:

Excel template file:

C: Ysers\AndrijanaP\Desktop\DaveExcel \EF _Access\FLEET v

Figure 16. Create Charts form
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You can create charts by Industry Segment, Facility Type, Source Category and Substances. To
create charts, the Excel template file text box must point to the exact location of the Emissions
Summary Excel sheet.

It is recommended to select the same folder where your called SMART Plus Facility templates are
saved. Click the Browse button and navigate to the file if its location changes over time.

To create a chart first select the graph you want to be created in the Chart By option menu. Then,
select company, year and substance from the respective boxes.

Please note that the content of combo boxes is updated according to the previously selected
combo box settings (i.e. when you select Company, only the Years that apply to the Company
will be displayed in the Year combo box).

Create Chart

To create a chart, click on the CREATE CHART button on the MAIN form.
Once the application finishes creating the chart it will display it on the screen as shown in the
Figures 17, 18, 19 and 20.

Emissions by Industry Segment

(tonnes)

Gas Transmission

m Onshore Production

Compary — »Test Company &

Figure 17. Example Chart: Emissions by Industry Segment
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Emissions by Facility Type

(tonnes)

4,276.08
Group Battery - Extra Heavy Oil

Sales Meter Station

ompams A

Figure 18. Example Chart: Emissions by Facility Type
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Emissions by Source Category

(tonnes)

% Flaring & Venting (Hydrocarbon Gas)
® Fuel Combustion / Solid Fuels
® Fugitive Equipment Leaks

® Gaseous Fuels/ Reciprocating Engines

Pneumatic Devices /| Chemical Injection Pumps
Pneumatic Devices / Compressor Starts
Process Venting / Dehydrators

Process Venting /' Sweetening Units

Process Venting / Tanks

Wells / Casing Vents

Figure 19. Example Chart: Emissions by Source Category
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Summary of Emissions by Substances

(tonnes)

10,83658

nC02
N20

= NMVOC
N O

502

t CarnpeEny &

Figure 20. Example Chart: Emissions by Substances

You can save the created charts by using the Excel Save As option to any location on your
computer’s drive.

To finish working with Charts and return to the Main form click on the Close button
Close
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3.6 Calculate Tier 2 emission factors

To calculate Tier 2 emission factors for each IPCC category, click the IPCC button on the Main
form. This will open the IPCC form, as shown below.

IPCC

rTl
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Figure 21. The IPCC Form
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To calculate Tier 2 emission factors, start by selecting the year(s) whose data you want to
include in the calculation. You can calculate emission factors using two different methods, which
can be chosen by checking either Method 1 or Method 2.

Method 1: This method calculates the average emission factor (EF) based on the total emissions
and activity data for the selected set of facilities. It provides a general average for all included

facilities.
i=N
EF = Zior B
T oi=N;
Zi=1 Ai

Where:

EF = the developed Tier 2 emission factor
Ei = the emissions of a particular facility “i”

Nr = the total number of facilities (regardless of type)

(1345

Ai = the activity value for the facility “i” as determined from the Database
Method 2: This method calculates the average EF by determining the EF for each facility type
within the selected sample set and then weights these based on the national population of each

facility type. This approach accounts for the specific characteristics of different facility types.

Method 2 Requirements: If you select Method 2, you’ll need to enter values for Facility Count
and Total Activity Value (these fields will be highlighted in yellow).

_ YIETE; * N

EF
A

Where,

EF = the developed Tier 2 emissions factor for a given jurisdiction and industry segment

Ei= average emissions per facility of each type “i” in the given industry segment based on the
available data input to the database

Ni= total population of facilities of type 1 in the given jurisdiction and industry segment

n = the number of different types of facilities in the given industry segment

A = total activity value for the given jurisdiction and industry segment based on national statistics

Once your selections are made, click the Next button EEEEEE 1he application will
display calculated emission factors for the categories and subcategories for available data in the
database.
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Figure 22. Tier 2 emission factors

Note: If you’re not satisfied with the results, you can go back to the previous page by clicking the
Previous button and make any necessary adjustments.

After successfully completing the calculations, you can export the developed emission factors to
the SMART Plus Tier 1/Tier 2 Reporting Template tool as Tier 2 emission factors.

—Eﬁ

Figure 23. Exporting Emission Factors to SMART Plus — IPCC Tool

To browse for the file: Click the Browse button. When the Browse for File dialog box appears,
navigate to the

SMART Plus — IPCC file and select it.

To start the export: Click the Export Tier 2 button.

To close the form and return to the Main form, click the Close button.
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