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Agenda

e Odorization Trends

e Zero Emissions Odorizers
* RNG Odorization

e Data Reporting

* Remote Monitoring



Trends

e Current trends in natural gas odorization include exploring the use of
non-sulfur odorants, and a evolving focus on zero-emission odorizers
alongside growing demand for odorization of renewable natural gas
(RNG)

* There is also an increased interest development of "intelligent"
systems and in the ability to remotely monitor and download data
from the odorization location.
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Move Towards Non-Sulfur Odorants?

 Why the shift suggestion?

 While traditional sulfur-based odorants like mercaptans are very
effective, they can have drawbacks, including potential odor fade and
environmental concerns.

 What's being proposed instead? Non-sulfur odorants, like 2-ethyl-3-

methylpyrazine, are being considered due to their improved stability
and lower environmental impact.

e Benefits: These odorants offer a more consistent and reliable odor,
even in the presence of certain pipeline conditions.



Challenge

e Simply put, the smell of roasted coffee & chocolate won’t exactly
make me run for the hills if | smell it in my kitchen.

e If you look up 2-ethyl-3-methylpyrazine, it’s a food and perfume
additive that smells like coffee beans , chocolate, caramel or hazelnut.
The purpose of mercaptans is they cause a reaction in the population
to take action against danger. Pumping chocolate scent into one’s
kitchen does not create the necessary response to a natural gas leak.



Response to mercaptan



Odorant Blends



Growing Demand for RNG Odorization

e Why the demand?

* With the increasing production of biogas and renewable natural gas
(RNG), there's a growing need for specialized odorization systems to
ensure the safe distribution and use of this alternative fuel source.

* These systems are designed to add a distinctive odor to RNG, making
it easily detectable in case of leaks.

* Intelligent Odorization systems often utilized
e Benefits:

* Improved safety, reduced risk of accidents, and increased public
confidence in RNG as a viable fuel source.



Development of "Intelligent" Odorization
Systems

* What are they? These systems are designed to adapt to changing gas
compositions and pipeline conditions, ensuring optimal odorization
levels.

* How they work: They incorporate sensors and monitoring
technologies to detect, analyze and respond to changes in gas quality,
gas flow, pressure and temperature, adjusting odorant injection or
accordingly. Odor Easy, Odor on-line, energyMEDOR, etc.

* Benefits: Improved safety, reduced odor fade, and more efficient
odorant usage.



Rise of Zero-Emission Odorizers

* What are they?

* These systems are designed to eliminate gas and odorant discharges
into the atmosphere, addressing environmental concerns.

* How they work:

* They can be closed-loop systems with patented ventless designs or
modified existing systems by capturing and recycling any un-odorized
gas or odorant.

e Benefits:

e Reduced air pollution, lower greenhouse gas emissions, and a more
environmentally friendly approach to natural gas odorization.



NJEX ODORIZER - Zero Emission Design



6000 Series 7000 Series 8000 Series

Pump Displacement Pump Displacement Pump Displacement
0.02cc —0.1cc 0.2cc — 1.0cc 2.0cc —6.0cc



NJEX Parmeters

Injection rate - Lbs/MMscf, (usually .5lbs/MMSCF)

Pump Displacement - in ccs. (6300 -.1cc,7300-1.0 cc, 8300-
6ce). NJEX uses actual ccs/per stroke.

Odorant density — Ibs/gallon, (Mercaptan =6.76 lbs/gallon)
Max Gas flow — in MMSCFH- (varies). 20 MA signal

6300 - .0001, 7300 - .001, 8300 - .01 pulse output



CONSOLIDATION
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SIMPLIFICATION

Odorant to Pipeline

XExpansion Tank

Verometer

Fill Valve
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ODORANT DELIVERY — inTeRVAL v. cONTINUOUS

Electric Motor

N

PROVEN PLATFORM:
e Milton Roy pump
e 20 year history

e 9800 units/yr




CAPACITY @ 50%




CAPACITY @ 100%
inning of stroke




MTBF - SERVICE LIFE

NJEX- 7000 NJEX- 8000 NJEX- ZEO



SERVICE LIFE- Redundant Diaphragm w/
Alert




NEXT GENERATION - CONTROL LOGIC

CRUISE CONTROL
e Actual speed v. set speed.
* Long duration, small adjustments.
e Sudden deviations
)
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/ero Emissions Odorizer Overview

The NJEX Zero Emissions Odorizer (ZEO) is the next generation odorizer from YZ
systems delivering the same quality and accuracy that you’ve come to expect
over the decades. ZEO packs 30 years of YZ innovation into an updated and
integrated form factor.

o No methane emissions

. Offered in 4 different models
- 6400Z
- 74002
- 84007
- 94007

. Features the new N-400 intrinsically safe controller
. Doesn’t depend on differential pressure (no expansion tank)
e  System Approvals UL/CSA C1D1 and ATEX/IECEx Zone 1 standards
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Pump Displacement (per stroke)

Principle of Operation

NJEX Pneumatic - constantdisp., variable stroke rate

A
v

Time

Pump Displacement (per stroke)

NJEX ZEO - constant stroke rate, variable displ.

Time
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Pump Displacement (per stroke)

Always Odorizing
e Difference at low gas flows

NJEX Pneumatic - constantdisp., variable stroke rate

Time

Pump Displacement (per stroke)

NJEX ZEO - constant stroke rate, variable displ.

Time
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N-400 Controller Spec

4.4” Front Lit Display

II:/Iembrane Keypad with photo luminescent
eys

Dashboard homepage

Maintenance functions integrated into the
controller - instructions and hot keys to
perform maintenance

Memory Module

Supports 6 languages
English

French

German

Spanish

Portuguese

Chinese



RNG Odorization

e Customized solutions are usually required due to the widely varied
custody arrangements and variable use of analyzation tools along
with the reporting requirements.

e Solutions can be as simple as a an LVO or as complex as an automated
analyzation and complete odorization control.

e These utilize systems such as Odor Easy, Odor on-line, energyMEDOR,
etc.



Low Volume Odorizer 610F with Flow switch

LVO - Low Volume Odorizer

The LVO is the perfect solution for reliable low volume
odorization in RNG (renewable natural gas), biomethane
and other low flow natural gas applications.

NEW features:

Z-100 Controller - (replaces Z65 and Z-200)

v/ Alarm Output or Odorant Output Pulse

v Memory Module with Audit Trail

v 4-20mA flow signal

Flow Switch (optional)

v/ Monitors discharge for odorant flow



Remote Reporting-
YZ Connect Cellular Cloud Platform for NJEX Systems



YZ Connect

Cloud Platform for NJEX Systems - supporting N300 & N400 Controllers

Features

e Complex odorization program management across
multiple sites

e Live data monitoring

e Alarm logging

e Customizable reports

* Downloadable performance data

e iOS and Android App for on-the-go access

e Text and/or Email alerts



YZ Connect Hardware
e YZ Connect Turnkey Hardware Solution (SAFE

Area)

* IS Barrier \
e Cellular gateway

e Power Supply
 Antenna (not pictured)

Cellular communication — 3 years of service included
in purchase price
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YZ Connect Hardware

e Customer Wiring:
e RS-485 (Modbus) wiring from the N-300 or N-
* Power via conduit: 85-264VAC 50/60Hz




How does it work?

Secure Cloud

()

YZ Connect Dashboard
via any web enabled device

RS-485/Modbus




Overview of Dashboard Functionality

Snapshat e Snapshot = System Performance and Control (depending on user level)
Alarms e Alarms = Active Alarms

Alarm Log e Alarm Log = Time and Date Stamp for Alarms

Change Log e Change Log = History of parameter changes made

Settings e Settings = Parameters screen, update remotely (depending on user level)
GPS e GPS = Cellular gateway location

LUl o Hardware Parameters = 4-20mA external sensor configuration




Snapshot — Performance Data



Alarms — Current Active Alarms



Alarm Log




Parameter Change Log



Settings




Analyze data from any device

e Select an NJEX unit to:

 Download historical performance data - memory module at your finger tips!

e Select date range
e Select PDF, CSV, Excel or Print options

e Create custom graphs

* Select date range
* Select parameters to plot
* Save Graphs as images, PDFs, etc.

. . . . . . Plot parameters separatel
* Plot data points in a single view or multiple view P P ¥

Plot parameters in a single view



Text and/or email alerts

e Text and/or email alerts for Global Alarms

SYSTEM STATUS
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