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Abstract

An optic gas imaging (OGI) and full inflow sample (FFS) emigrations dimension study of curvaceous regulators
(PCs) was conducted at 15 oil painting and natural gas product spots in West Virginia. The ideal of the study was to
identify and characterize PC systems with inordinate emigrations caused by conservation issues or non-optimized
process conditions. Overall, this study set up that the LE- IPCs with OGI- vindicated low unrestricted bleed rates may
emit well below the IPC EF while GPU liquid position IPC systems are probably well represented by the current IPC
EF. IPCs that are passing a conservation or process issue or that are operating at spots with a veritably high product
outturn per IPC employed can emit at rates exceeding ten times IPC EF.
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Introduction

Natural gas- driven PCs are used to automate product point
process variables, similar as pressure, temperature, and liquid position.
The PC airman is the seeing body that’s used to initiate or terminate
a mechanical action. For the purposes of this composition the dump
stopcock selector is the device that converts the gas signal from the
airman into a mechanical action (also called the selector). As a normal
part of operation, PCs emit a bit of the product field natural gas
produced on the point to the atmosphere. Field natural gas is primarily
comprised of CH,, still VOCs and dangerous air adulterants, similar
as benzene, are also emitted, with the specific composition varying
by receptacle [1-2]. Implicit emigrations from PCs are determined
by point engineering, process functional condition, and product rate.
The service type, physical design, and conservation condition of the
specific PC airman and dump stopcock selector also affects emigration
situations. When the need for a process adaptation is tasted, the natural
gas- driven PC actuates a stopcock or other system to beget the process
change, using field natural gas (force gas) as motive force. Intermittent
venting PCs (IPCs) are designed to vent natural gas only during
actuation and can be configured in snap- acting (on/ off) or strangling
mode, grounded on service need. The whole gas emigration factor (EF)
for IPCs is13.5 scth. Some exploration suggests that a significant bit of
IPCs, called then low- emitting IPCs( LE-IPCs), are rarely actuating
and release fairly small volumes of natural gas to the atmosphere(e.g.,<
2 scth), if they’re well- maintained [3]. Other IPCs, similar as those
used in liquid/ gas separation service for gas processing units (GPUs),
have larger depressurization volumes and actuate more constantly, or
may be in strangling service; their emigrations are probably more in
line with the current IPC EF under proper operating conditions. In
April 2018, OGI checks and short- duration IPC emigration measures
were conducted at 15 ONG product spots managed by one driver in
Ohio County, West Virginia. This work was part of a larger study
that delved other sources of emigrations at these spots using onsite
and offsite measures. These spots serviced aggregate of 66 operating
wells in aggregate that produced on average 9.3 million standard boxy
bases (MSCF, or,000 m®) of gas, 325 barrels (bbl) of condensate and
291 (bbl) of water per day over the month of April 2018, with point
selection detailed in Supplemental Information (SI) [4]. Following a
check of PC systems set up on point, OGI examinations linked IPCs
and associated selectors with nonstop emigrations potentially reflective

of conservation or process issues. The CH, emigration rates from the
subset of OGI- detected IPCs were also quantified using a full inflow
slice (FFS) device developed by West Virginia University. This paper
describes the population of encountered PCs, results of the OGI check
and FFS measures, and recommendations for stylish practices to
ameliorate compliances of sour IPC function as part of routine LDAR
checks [5-6].

OGI discovery limit performance for identification of unknown
leak locales during LDAR point checks varies grounded on point and
rainfall conditions, observation protocol, and driver training. This
study used an educated OGI driver and a special observation protocol
concentrated on the known locales of the PC systems. In any check
script, the OGI emigration discovery limit isn’t a single value but
represents a performance band. The discovery threshold band outside
(DTBM) represents the leak emigration rate at which confident (~90)
OGI discovery can be attained using the specific outfit, experimental
protocol, training, and conditions of the check [7]. Under ideal
conditions, OGI can descry emigrations well below the DTBM, but with
dwindling probability as emigration rate diminishments. This study
used a custom PC observation protocol to produce the stylish possible
emigration discovery performance. the OGI platoon member precisely
examined and proved each IPC, selector, and exhaust articulation
using extended observation dwell times (generally> 1 min), optimized
delta temperature (AT) background conditions, and short observation
distances of about 2 m for IPC aviators and leave stopcock selectors
and about 5 m for extended IPC exhaust articulation pipes (with partial
sky background). For this study, the OGI DTBM was assumed to be 2.0
scth (0.057m*h™!) whole gases, in line with other also executed element-
concentrated [8].

As part of the study, the point driver’s LDAR inspector
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independently performed OGI examination of the spots using a FLIR
GFx320 with company-standard check procedures that concentrated
on traditional LDAR factors rather than PC emigrations. The driver’s
LDAR inspector anteceded the study platoon and applied LDAR flags
to set up oohing factors. As part of normal LDAR check procedures
for these spots, the LDAR inspector manually actuated numerous
(potentially each) of the inner GPU liquid position IPC aviators to
clear and reset the airman [9-10]. For this reason, the “as- set up” state
of the GPU liquid position IPCs couldn’t be determined in this study.
It’s generally assumed that an IPC reset reduces nonstop emigrations
by clearing accumulated seal debris and reducing unrestricted bleed
rate emigrations from the as- set up state, but this has not been totally
studied.

FFS Emigration Measures

Time resolved CH, mass emigration rates of IPC systems were
measured by the FFS. With the bay of the FFS system deposited over
an emigration source, an explosion- evidence cracker creates advanced
sample inflow rates through the slice sock, past seeing factors, to
exhaust out the system outlet. The slice sock captures the entire CH,
premium plus dilution air. The air passes through a fixed mixing length
of 10 compasses after the cracker exit. The total adulterated sample
also passes through a calibrated mass air inflow cadence to quantify
the aggregate inflow rate. A slice harborage delivers a portion of the
total adulterated sample at a constant volume to a ray- grounded CH,
off- axis integrated- depression affair spectrometer that measures
attention. Using the aggregate inflow rates and CH, attention, the
FES provides real- time nonstop CH, mass and volume emigrations
measures. Both the LE- IPC and GPU liquid position IPC groups were
surveyed using the PC-specific OGI protocol, with the former group
more effectively observed. For LE-IPCs, if the OGI observation failed
to descry a nonstop emigration in it’s as set up state, we assumed that
IPC was well maintained and that the beginning process was operating
negligibly. Since the OGI DTBM was assumed to be 2.0 scth whole gas
for this study, an LE- IPC unrestricted articulation rate at or below
this position is inferred. Of the 259 LE- IPCs surveyed only two IPCs
displayed OGI- sensible nonstop emigrations, a backpressure regulator
with FFS- measured emigrations at 0.2 scth CH, and a stabilizer liquid
position regulator measured at 2.9 scth CH,. The backpressure regulator
dimension was performed eventually after the OGI observation, thus
the FFS dimension may not be representative of the OGI- observed
venting state [11].

The independent and fluently observable exhaust anchorages
of LE- IPCs, coupled with low actuation frequence makes discovery
of implicit conservation issues by OGI fairly straight forward. The
observation of LE-IPCs during OGI checks is like that of standard
LDAR fugitive element examination and can be executed with little
fresh burden. On these spots it was believed that the driver’s LDAR
inspector was including LE-IPCs as part of routine OGI examination,
given the low OGI discovery rate set up during this study [12].

In discrepancy to the LE- IPC group, OGI examination of the GPU
liquid position IPC aviators and leave stopcock selectors on these spots
handed less definitive information. The advanced actuation frequence
and larger depressurization volumes of the GPU liquid position IPCs,
coupled with the point engineering configurations used made OGI
discovery of implicit conservation issues more complicated than the
LE-IPC case. Because the IPC aviators inside of the GPU harbors were
generally combined (ganged) together into a common roof exhaust
articulation, identification of individual conking IPC aviators was
delicate to determine. In utmost cases, the IPC liquid position exhaust

articulation pipes were routed over the top edge of the GPU sanctum
roof making direct OGI observation of the articulation pipe delicate
from ground positions. Farther compromising the assessment was the
standard procedure used by the driver’s LDAR inspector that anteceded
our OGI assessment whereby utmost (conceivably each) GPU liquid
position IPC aviators were manually actuated to clear and reset the
airman as part of the driver’s standard LDAR check. As bandied, this
action abrogated the supposition of “as-set up condition” for GPU IPC
aviators [13].

Conclusions

The population of IPCs was divided into 259 rarely actuating
LE- IPCs and 132 GPU liquid position IPC systems. For the LE- IPC
group, it was assumed that duly maintained IPCs servicing typically
operating processes should parade veritably low nonstop emigration
rates between actuations (low unrestricted bleed rate), that should be
below OGI discovery limits. A PC-specific OGI examination protocol
with an assumed 2.0 such DTBM set up nonstop OGI emigrations in
2 of 259 LE- IPC compliances [14]. This low circumstance of oohing
IPC systems was believed to be in part due to the relative ease of
examination of this order as part of regular OGI LDAR leak checks. OGI
examination of the GPU liquid position IPC systems was comparatively
less instructional. The anticipation of vented emigrations from these
constantly actuating and larger volume liquid position IPC systems,
coupled with the ganged nature and physical configuration of the
GPU airman exhaust reflections on these spots made determination of
implicit functional issues by OGI delicate in comparison to the LE- IPC
case. Several point engineering stylish practices, similar as independent
and fluently visible exhaust reflections could grease OGI diagnostics of
GPU IPCs as part of regular LDAR checks [15].
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