Natural Gas Expertise in Motion...

Cross Compression




Introductions

Ben Bauer, Application Development Manager

e 16 years Natural Gas — Formerly National Fuel
GAS MRO

 Focus — Measurement, Regulation, Odorization

* Lives Warren, Pennsylvania

Trevor Schwiderske, Regional Sales Manager

« 3 years Natural Gas — Formerly Tooling &
Distribution at Mulcare Pipeline Solutions

 Focus — Measurement, Regulation, Odorization

» Lives DuBois, Pennsylvania
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What is Cross Compression?

« Cross-compression is a methane recovery process that transfers methane
from a pipeline section under maintenance to an adjacent live section. Using
compressor units, operators can transfer gas that would be vented or flared
into the atmosphere back into an active pipeline system.

« Safe and environmentally friendly alternative to venting or flaring.
— Issues with venting or flaring
« Permitting or not allowed
Environmental impact
Waste of resources
Public perception/social costs
Regulatory restrictions
« Safety concerns




How Cross Compression Works

1. Pipeline Section Isolation: During maintenance, a section of the pipeline is isolated
by closing valves, segregating it from the active network.

2. Mobile Cross-Compression Units: Mobile cross-compression units connect to the
isolated section.

3. Methane Capture and Transfer: The compressor(s) create a pressure differential
which moves methane from the isolated section to the active part of the pipeline.

4. Maintenance and Safety: Once methane is moved, the isolated section is cleared
for safe maintenance, repair, inspection or abandonment.

5. Resumption of Operations: After maintenance, the section is re-pressurized and
reconnected to the active pipeline network. If the section is to be abandoned, safe
abandonment can occur as the isolated segment has had all gas removed.




Applications

« Example use cases:

— Main line replacement projects

— Commissioning/Decommissioning
pipelines

— General repairs/maintenance
(residential or remote areas)

— Pipeline inspection and integrity
management

— Pressurizing new pipe

— Compressor station repair and
maintenance

— Pigging operations




Benefits of Cross Compression

* Methane reduction - helps to combat
climate change and improve air
guality by minimizing the release of
pollutants.

» Capture and recycle gas — cross
compression delivers tangible cost
savings by reducing losses
associated with venting or flaring and
maximizing the value of recovered
resources.

 Minimize local disturbances — reduce
noise and smell associated with
venting or flaring.

* Maintain compliance - Avoid costly
penalties and receive an impact
report detailing the methane
emissions mitigated and the EPA
equivalencies of those values. This
allows gas utilities to share the
positive impact of using cross
compression in real terms.

—



Cross Compression Units — GoVac Flex




Cross Compression Units — GoVac Max




Cross Compression Units - ZEVAC

e Mini LP/HP

* Pressure Range: 150 psi LP, 1480
psi HP

o Compressor: 90 cfm LP, 90-180 cfm
 Weight: 185 Ib. LP, 385 Ib. HP
e Twin LP/HP

* Pressure Range: 600 psi LP, 1480
psi HP

» Compressor: 185-375 cfm
* Weight: 1850 Ib.

* Quad
* Pressure Range: 1480 psi
o Compressor: 375-750 cfm
* Weight: 3350 Ib.

#



Cross Compression Units - ULC




Typical Job Set Up

A
PERC

To ensure your project

SITE READINESS - GoVac Cross Compression

be completed properly, on fime, snd within budgef, plesse verify that the requirementz below

are met prior to our fechnicians’ armival.

COMPANY NOME

CONTACT PHOME

FROUECT NAME

CONTACT NAME

COMTACT EMAIL

FROECT DATE

GENERAL PROJECT REQUIREMENT S

Cusfomer responsible for providing.

ooooo

Trained personnel and access fo the facility to implement the project scope.

All zafety andfor procedural manuals for the project.

A safe work site free of physical hazards or air quality concerns

A secure site for placement of our trailer(s) during working hours. (actual dimensions for one trailer: 18 = &)

A zecure site for placement of project-related materials and to prevent tampering with, starting or stopping operstion
of, adjusting settings on, sltering or modifying, repairing, or attempting repair of, equipment, identification plates,
tags or signs affixed to equipment during the length of the project.

PROJECT SPECIFIC REQUIREMENTS
Customer Responsil e5

m]
m]
m]
m]

ooo o

oooon

Froject Date
Project Nama
Lecation: Strect

Provide system information to ensure feasible and safe operation:
o Inlet Piping Size
Fiping Material’Schedule

o
= Length of Fipe to be Evacusted
o Inlet Pressure psig
= Desired Post Evacuation Pressure psig (1 psig or abowve)
o Outlet Fiping (where Cross Compressed gas will be pushed)
=  Opersting Pressure psig
= MAOP (Maximum Allowsble Operating Prassure) psig
A verification of the distance between inlet (suction) and outlet (discharge) connections ft.

The discharge [outlet) piping has a consistent flow demand capable of accepting flow from the upstream system
Providing & maximum sucticn Inlet pressure of less than 1250 psi.

Provide all connections and fitlings at the pipeline or meter station not included in the Contractor section or those
discussed in project planning. A minimum of 17 full pert st inlet (suction) side, and 4 full port at injection side. (See
connection guide section). Complete with propery reted isclation walves

Calibrated gauges to properly verify inlet (suction) and outlet (discharge) pressures.

Provide sdequate ssfeguards to protect personnel and eguipment

Purchase and provide evidence of all required permits required for the project.

The operation of all pipeline connection valves and monitoring pipeline pressures.

Traffic control, and fraffic damage prevention of GoWac unit. hoses, and communications cables.




Job Example

Decommissioning old line
8" Steel
2,900’

Starting Pressure: 75 psi

Final Pressure: 1 psi
Total Gas Evacuated: 4,265 scf
Fuel Consumption: 406 scf
Net Natural Gas Recovered: 2.14 MT CO2
Job Time: 1 hour, 39 minutes

#




Job Calculator




Carbon Offset Reporting

Project Type Pipeline Transfer
GoVac Unit Number(s) V26_034
Environmental Impactin CO:e

Total Natural Gas Evacuated 4429 5CF
GoVAC Natural Gas Fuel Consumption 366 5CF
GoVAC Emissions from Operations 44 lbs CO:e
Net Natural Gas Recovered 2.24 MT CO:e
Total CO2e emissions from burning natural gas is 120 |bs. per 1000 SCF [Source: EPA)

Direct methane emissions released tothe atmasphere {without burning) are about 28 times more powerful than CO2 in terms of their warming
effect on the atmosphere. [Source: EPA)

Digitized Reporting of Natural Gas Capture, Recovery and Transfer
Accurate project results with the option of third-party certification.

The GoVAC® technology digitally records the environmental attributes associated with pipeline evacuations
and measures the natural gas that moves through the system. The control system communicates up to the
cloud securely for accurate real-time data collection. A combination of algorithms and protocols ensures data
integrity when producing this environmental report which enables traceability, transparency, and compliance
at scale.
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Typical Unit Safety Measures

e Class 1 Division 2, hazardous location compliant
e Manual Emergency Stop button
e Status indicator light with audio pre-start alarm

e Two layers of failure protection
— Control automation via sensor array (pressure, temperature, methane)
— Mechanical: pressure relief valves throughout the system

e Automated start and stop pressure settings (to prevent external vessel over
pressurization)

e Remote monitoring and capability to shutdown machine remotely

e Remote sensor for use with pipelines or other external pressure vessels

e All Field Service Technicians Operational Qualification (0Q) certified




PERC Service

* Cross Compression
e QOdorization

e Heat
 Measurement

* Regulation

* Flow Stopping
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