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What does a Vapor
Recovery Units do?

Takes waste gas emissions and
‘ convert them into revenue, while
keeping you safe and in compliance.
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Wasting resources and, most importantly, revenue!
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Actual Measurement

® 530 tons per year of VOC Emissions

$132,000 Revenue
X 2000 BTU =

MSCFD X
»55 >C MSCF Year

® Project Cost: $100,000 (VRU, VRT, VCU and Install

Estimate)

. Payout: 9 Months!
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Why the current focus on tank battery emissions?

» Technology advancements to see and analyze
these gas streams

» Realization that industry and nationwide
Inventories are understated

» Dramatically higher volumes of VOC’s & other
contaminants

® Focus on reduction of greenhouse gases (CO2 & CH4)

® All resulting in heightened regulations & enforcement
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EPA Amends Definition of Storage Vessel
Affected Facility

A single storage vessel located in the oil and natural gas
production segment, natural gas processing segment or
natural gas transmission and storage segment and has
the potential for VOC emissions egual to or greater than
6 tpy MUST reduce the emissions by 95% taking into
account requirements under a legally and practically
enforceable limit in an operating permit or by other
mechanism.
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6 tons per year sounds like a lot, but...

» Threshold based on potential to emit VOC’s — 6
tons per year or more

® Daily equivalents could be as low as:
e 33 pounds emission

About 1 MCF Emission

1 Barrel of Condensate Produced

20 Barrels of Oil Produced

2000 Barrels of Water with 1% Qil
Carryover Processed




“Best In Class” Solutions for Effective ””0”(/)[”’

Capture & Control, VRU And VRT Operability Vent Gas Management

Requires a Total Solutions Approach

Emission Surveys to Emission Control Devices Such As:
Accurately Determine: - Vapor Recovery Towers

* Flow Rate « “Real” Vapor Recovery Units

» Gas Composition « Enclosed Combustors

* Pressures - Maintenance & Tracking program
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YOU DON'T KNOW WHAT YOU
DON'T KNOW
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WHAT GETS SEEN, GETS
MEASURED

WHAT GETS MEASURED, GETS
CONTROLLED

WHAT GETS CONTROLLED, CAN
MAKE YOU MONEY
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Vapor Combustor Unit

Vapor
Recovery
Unit

Vapor Recovery Tower

LEDI

nagement

14



HY-BONEDI

Vent Gas Management

Vapor Recovery Tower (VRT)
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Vapor Recovery Tower (VRT)
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What is a VRT? HY-BONUEDI
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A vapor recovery tower is a tall pressure
vessel which is Installed between the
production separator(s) and the liquid storage
tanks

« “Best in Class” VRT's are engineered for
proper retention time (20 minutes) to allow gas
to separate from the liquid, and have no
potential for liquid traps in gas vapor piping to
VRU.

o Although VRT's are normally rated for
pressures between 50 and 175 psig, they
typically gravity feed to the liquid storage tanks
at very low pressure (~1 psig)

o In most installations, the flash gas from the
liquids in the VRT flow to a vapor recovery unit
for compression
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Benefits

« Captures flash vapors without contaminating the
captured gas with Oxygen.

« Opportunity to maximize Safe vapor capture, while
reducing flash in storage tanks. 90/10

« Vapor Recovery Tower could potentially remove
storage tanks from Quad O regulatory reporting
/Permits.
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Oil is dumped from a separator
Into the VRT
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Vapor Recovery Unit monitors the pressure
of the gas section of the VRT and
maintains 1 PSIG or less of pressure
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Pressure is monitored by a pressure
transmitter through the sensing line
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Since the oil has entered this low pressure
from a higher pressure gas will break out of
. the oil or (flash)

LOAD
w 2




TO FLARE
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The VRT is designed so that the oil must travel
down and back up so that it has retention time
in the low pressure .
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Typical design is for 25 — 30 min. retention time.,
To assure the gas has time to break out before
going to the storage tank.
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The idea is to have the gas flash, or break out
in the VRT, be recovered by the VRU and sent
to a sales line
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Vent Gas Revenue Share — A
Permian Basin Success Story

ATOTAL SOLUTIONS APPROACH
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Actual Revenue Sharing Payback

Actual Revenue Sharing Payback

12-months Payback 4-Months Payback
$500,000.00 -
Ascon $450,000.00 $435,225.00
— $389,185.00 $400,000.00
. $350,000.00 + $321,300.34
— $300,000.00
- $250,000.00 $207,375.68
$200,000.00
200000
$150000.00 $93,451.02
150000 $100,000.00 i
100000 $50,000.00 +
50000 R
Balance
¢ Balance m Start May'17 $435,225.00
= Start Oct'16 $389,185.00 m16/27/2017 $321,300.34
= 1 11/11/2016 $352,856.84 m2 7/26/1017 3207,375‘68
W2 11/11/2016 $316,528.68
23 /572006 28020052 w3 8/31/2017 $93,451.02
o4 1/16/2017 $243,872.36
m 5 2/16/2017 $207,544.20
w6 3/31/2017 $171,216.0¢
7 4/28/2017 $134,887 88 |
- [ ®Start May'17 W 16/27/2017 W2 7/26/2017 ®38/31/2017
m96/27/2017 $62,23156
WSt Oct'l6 W111/11/2016 W211/11/2016 W312/15/2016 4 1/16/2017 W52/16/2017 W63/31/2017 W74/28/2017 W85/26/2017 W9 6/27/2017
Actual Revenue Payback
Actual Revenue Payback 3 ths Pavback
-montns Faybac
8-months Payback Y
100000
180000 1 54,450.00
$159,235.00
160000 90000
$136,974.97
140000 80000
J $114,714.94
120000 70000
100000 4 $92,454.91 $61,764.96
60000
80000 + $70,194.88
50000
60000 1 $47,934.85
40000
40000 1 $25,674.82 $20,079.92
20000 30000
$3,414.79
1 Balance 20000
 Start Feb'17 $159,235.00 10000
m12/23/2017 $136,974.97
2 3/31/2017 $114,714.94 0
Balance
™ 3 4/28/2017 $92,454.91 s
[ ] 3 X
u 4 5/26/2017 $70,194.88 Startjunt/ 94,450.00
»56/27/2017 $47,934.85 =17/1/2017 $61,764.96
m67/26/2017 $25,674.82 2 7/26/2017 $29,079.92
w7 8/31/2017 $3,414.79

®StartJun'l7  m17/1/2017 ®m27/26/2017
mStart Feb'l7 W 12/23/2017 w23/31/2017 W34/28/2017 m45/26/2017 WS56/27/2017 W67/26/2017 W7 8/31/2017

™
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WHAT GETS SEEN, GETS
MEASURED

WHAT GETS MEASURED, GETS
CONTROLLED

WHAT GETS CONTROLLED, CAN
MAKE YOU MONEY
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Not Always the answer!
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KEYS TO SUCCESS

“TOTAL SOLUTIONS APPROACH”

Using Standardized VRU/VRT Designs
Engineered to cost effectively capture the
gas analysis from your field or basin with
maximum run times
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HY-BON Engineering Company Electronic Design for Industry

2404 Commerce Drive
Midland, TX 79703

Phone: (432) 697-2292
Fax: (432) 697-2310

www.hy-bon.com

©2016 Regal Beloit Corporation, Proprietary and Confidentia

100 Ayers Blvd.
Belpre, OH 45714

Phone: (740) 401-4000
Fax: (740) 401-4005

www.ediplungerlift.com
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QUESTIONS?
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Workshop Contacts maﬂl/)fﬂl
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Inayat Virani
President/CEO
lvirani@hy-bon.com
(432)670-2292

Butch Gidney

IQR Manager
bgidney@hy-bon.com
(432)553-4911

Greg Cervantes

Houston Account Manager
gcervantes@hy-bon.com
(713)213-9279

Jeff Voorhis
Regulatory Engineer
[voorhis@hy-bon.com
(512)694-8455
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