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L INTRODUCTION

For nearly three years, Complainant Cuiter Exploration, Inc. (“Complainant™) ilas lobbed
assorted claims and allegations attacking Respondent The East Ohio Gas Company d/b/a
Dominion East Ohio’s (“DEO’s™) decision to change the measurement devices at natuéral gas
production wells from orifice meters to rotary meters. As demonstrated below, Compiainant’s
various disputes reduce to one unfounded theory after another. When Complainant alleged that
the rotary meters DEQ installed at the metering stations serving its wells were not properly
measuring gas, an independent third party tested them and found that all of those meters were
accurate. See pp. 14-15, infra. When Complainant alleged that DEO was allowing other
producers to plumb their meter runs differently than Complainant, DEO conducted aniaudit and
found that this was not true. See id. at 15. And when Complainant sought to install check meters
at some of its well sites to show differences in measurement between rotary and oriﬁdc meters,
DEQ allowed those installations, which showed that both types of meters yielded nearly identical
measurements. See id. at 15-16. From the outset, Complainant’s approach has been lpng on
theories and short on factual support. |

Now, with its purported Motion to Compel, Complainant ventures a new propﬁsal: o
remove from service the rotary meters at six of the metering stations serving its wells ;’and 10
install orifice meters as the operative measuring device. As a procedural matter, Coxﬁplainant’s
suggestion is fatally flawed. To be sure, the relief Complainant requests in its Motion and the
ultimate outcome it seeks in this case are identical—a finding that DEO has violated mts tariff and
an order requiring DEO to replace rotary meters with orifice meters. In essence, Complainant
seeks a mini-determination of the merits of this case, based on an incomplete discoveﬁ record

and without a fair opportunity for DEO to challenge Complainant’s purported “evidence” at
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hearing. See id. at 19-21. Complainant’s Motion is contrary to the statutes and Comniission
rules. governing complaint cases, and it should be denied for that reason alone.

Complainant’s proposal fails substantively as well, for three reasons. First, altjhough
Complainant purportedly bases its Motion on DEQ’s General Terms and Conditions Qf
Transportation Service tariff (“Tariff”), it fundamentally misconstrues that documcnt.é DEQ’s
Tariff does not give Complainant or any other producer the right to select the type of meter that
will be installed at production wells, to decide the volumes and pressures of incoming:E gas that
DEO must accept, or to otherwise dictate how DEQ will operate its system. Rather, tlj1e Tariff
does just the opposite, authorizing DEQ to decide the best way to accurately and efﬁcéiently
measure gas coming onto its system. See pp. 24-25, infra. And as demonstrated below, DEO’s
decision to use rotary meters to measure gas from production wells—whether owned :by
Complainant or other producers—is consistent with the Tariff.

Second, Complainant alleges that its proposal will facilitate a “direct wmparison” of
rotary and orifice meters in terms of measurement accuracy, effect on well productiorii and
mechanical functioning. (Mot., p. 6.) But that is not so. The measurement and functioning of
meters are dependent on variables specific to a particular location and time, not the l§ast of
which are the actual amount of gas being produced, temperature, the available capaci;ty in DEO’s
lines, and factors largely within Complainant’s own control, including the operation (‘:)f the well
and maintenance of filtering equipment. See pp. 26-28, infra. Thus, in order to have: a
meaningful comparison between a rotary and an orifice meter, those meters must be 1n operation
at the same location, at the same time. But under Complainant’s proposal, rotary mef.ters at the
six specified locations would be removed from service, would not be operational and would not

be used to measure gas. (See Mot., Ex. A.) As such, Complainant’s proposal would:i not

CL1-1882790v2 2



facilitate a direct comparison between rotary and orifice meters—in fact, it would prev:rent such a
comparison. Because Complainant has failed to show that its requested relief will lead to the
discovery of relevant data, that relief should be denied.

Third, Complainant’s proposal, if allowed, may result in substantial prejudice to DEO, its
customers and other producers. As discussed below, Complainant has demonstrated dpattem of
neglecting (or outright tampering with) its gas filtering and sa_lfcty equipment, rcsulting in the
repeated introduction of oil, salt water and other impurities through DEQ’s meters and into its
system. See pp. 17-19, infra. This conduct has resulted in damage to DEO’s equipmént,
disruption to its operations and outages to customers. See id. And if Complainant is permitted to
utilize orifice meters at the proposed locations, this damage and disruption likely will @get worse.

Further, by adopting Complainant’s proposal to utilize high side measurement;, the
Commission would allow Complainant to gain an immediate unfair advantage over other
producers and potentially pose a hazardous situation by having the pressure in the pipielinc from
the well exceed the line’s maximum allowable operating pressure. See id. at 30,

At its core, Complainant’s dispute is founded on the notion that DEO somehow benefits
from inaccurate measurement and inefficient operation of its system, resulting in lessigas being
recorded and produced. Bui that is not so. DEO has no incentive to short-change producers. In
fact, because DEOQ is paid based on the amount of gas that is produced and received into its
system, inaccurate and inefficient measurement would harm DEO as 'much as its prociuccrs.
(Breon Aff., 9 2 (attached as Ex. A hereto).) Complainant’s proposal is contrary to the Tariff and
would not lead to the discovery of relevant data. It would, however, pose the risk of substantial

prejudice and danger to others. Complainant’s Motion to Compe! should be denied. -
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II. FACTUAL BACKGROUND
A. Background Regarding Rotary And Orifice Meters

There are two types of meters at issue in this case: (i) rotary meters, which are currently
instalied at Complainant’s well sites; and (ii) orifice meters, which Complainant seeks to install
in place of rotary meters at six of the metering stations serving its wells. A rotary meter, also
known as a positive displacement meter, consists of a chamber that contains a known,;ﬁxed
quantity of gas. (See Reinmann Aff., § 2 (attached as Ex. B hereto).) As gas passes through the
meter, two figure-eight-shaped impellers rotate, allowing the gas to travel from one erid of the

meter to the other:

Figure 1 - impellers relating inside meter cylinder.

Each rotation of the impellers thus represents the movement (i.e., displacement) of a l?tnovm
volume or quantity of gas through the meter. (/d) Because a rotary meter actually measures the
volume of gas that passes through, it is known as a direct method of measurement. And because
rotary meters are precision instruments that directly measure the gas itself, they must be
manufactured to tight tolerances. (/d.) The measurements taken by the meter itself ate corrected

for temperature and other variables! by an attached electronic device, such as a Mercury .

! Under recognized principles of thermodynamics, the volume of a gas is proportional to wmbemmre and
inversely proportional to pressure. (Reinmann Aff., §3.) Thus, to determine the correct volume measured, the
temperature and pressure existing in the meter must be known and considered. (/d.)
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MiniMax data recorder, which calculates and stores volume, pressure, temperature and other

data. (/d.)

An orifice meter operates differently and consists of a circular metal plate with a hole in

the middle:

Unlike a rotary meter, an orifice meter does not directly measure a volume of gas. (Iéi at§4.)
Rather, an orifice meter is a form of indirect or inferential measurement that is inscﬂ@ vertically
into the meter run” and operates by measuring changes in the pressure of the gas as it passes

through the hole in the device, as shown below:

2 “Meter run” refers to the series of piping and equipment between the well head and the tie-in point to
DEO’s line. '
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From these changes in pressure, when the temperature of the gas is known, the devicdE infers the
volume of the gas passing through it. (Id) -

B. Problems With Orifice Meters

Over time, DEO has observed various problems with orifice meters. First, oriﬁce meters
are inherently less accurate than rotary meters. A key characteristic of a gas meter is ;ts
turndown ratio, which expresses the range over which the meter measures gas volumes with
acceptable accuracy. (Reinmann Aff., §5.) Orifice meters have a turndown ratio of 3:1. (/d) A
turndown ratio of 3:1 means that for an orifice meter with a design flow rate of 200,000 cubic
feet per day, the flow range that the meter can accurately measure will be between 100,000 and
300,000 cubic feet per day. Rotary meters, by contrast, have turndown ratios between 20:1 and
40:1, indicating that they can accurately measure gas over a much greater range of volumes.
(Id} This is a particularly important factor when evaluating the suitability of meters for use on
intermittent production wells like Complainant’s wells here. Intermittently producing wells
produce gas over a relatively wide range of volumes—high volumes during the short:‘“bursts” of
production, followed by much lower volumes of “tail gas.” For such wells, it is espebialiy

important to use a meter that is capable of accurately measuring those varying flows.: (Id.)

CLI-1882790v2 6



Because of their larger turndown ratios, rotary meters are much better suited than oriﬁice meters
to measure gas from intermittent wells. (id) |

Second, it is easier to introduce contaminants into DEQ’s system through orifi&e meters.
Gas from production wells often contains fluids and other impurities such as water, salt water
(brine) or oil.> (/d at96.) If these materials reach a meter, they can damage the meter or cause
it to deteriorate over time. If these materials reach DEO’s lines and they freeze in the ;line, they
can stop gas flow that can cause gas outages, or more dangerously, they can damage gas control
equipment, such as regulators,* and can cause fires or explosions. (Id) For these reas,:ons, DEO
requires that producers deliver gas that meets certain gas quality specifications consistent with
the safe operation of DEQ’s system. (See Breon Aff., §3.) DEO also requires that pr;t)ducers
install and maintain the cleaning and filtering equipment necessary to remove these impurities
from the gas before it reaches the meter and DEO’s system. (Jd. at §4.) The introdudtion of
prohibited impurities into the meter chamber can cause the meter to fail, particularly if the
material freezes in the meter. (Reinmann Aff., §6.) Although orifice meters may also fail due to
the presence of impurities, the failure of these meters would require a greater amount of fluids to
be present and to freeze than would be the case for the failure of rotary meters. (/d.) Thus,
where there is an environment of lax compliance with the Company’s gas specifications, orifice
meters pose a greater risk for the introduction of impurities and contaminants into DEO’s system

without detection.

3 As discussed further below, DEO’s gas quality specifications and its tariffs prohibit producers from
delivering gas with these types of impurities. See p. 17, infra. '

* As discussed in more detail below, see pp. 8-9, infra., a regulator is a device that controls of regulates the
pressure in the pipeline. Thus, for example, DEQ requires producers to install regulators on well runs to make sure
that the gas in the lines does not exceed the maximum allowable operating pressure (“MAOP™) of the.system.

CLI-1882790v2 7



C. DEQ’s Decision To Transition To Rotary Meters With Low Side
Measurement

Given these problems with orifice meters, and as part of its continuous improv;:ment
efforts, in 2006 DEO initiated a comprehensive review of the measurement devices used on
production wells. (Breon Aff., §5.) This review was conducted according to a strategy known
as “Six Sigma,” a set of widely-accepted business management techniques used to ide;ntify
problems in a process and analyze options for improvement. (/d) Based on this process, DEO

concluded that rotary meters are superior to orifice meters in production environments because,

among other reasons:’

* Rotary meters measure gas more accurately at a much wider range of volumes, including
both low and high flow rates, than orifice meters (i.e., rotary meters have a much higher
turndown ratio than orifice meters);

* Relatedly, because of their greater turndown ratios, rotary meters are more suitable
measurement devices for intermittent production wells, which produce gas at a wide
range of flows;

» Because DEO already was using rotary meters at many commercial and industrial sites,
transitioning to rotary meters at production sites would streamline the types of meters in
use on DEQO’s system, in turn allowing DEO to reduce training and procuremeént costs,
and to obtain consistency of measurement among producers; and

* Rotary meter sets have a smaller “footprint” than orifice meter sets, and therefore benefit
producers in their relationships with landowners.

(Breon Aff., 9§ 5.)

In connection with these findings, DEO also determined the appropriate placeﬁent of the
rotary meters within the meter run, particularly the location of the rotary meter relative to devices
known as “regulators.” As required by federal pipeline safety regulations, DEO moniitors and

regulates the pressure of its pipeline systems according to their corresponding maximum

5 As will be demonstrated at the hearing in this matter, at the same time that DEO was studyihg the types of
meters to use, DEO was also considering the types of devices used to record the meters’ measurements. Ultimately,

DEQ determined to replace a system that relied on paper and pen charts with electronic measurement recording
devices.
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allowable operating pressure (“MAOP”), which is the maximum pressure at which gas is allowed
to flow through a pipeline, given that pipeline’s size, composite material and other characteristics.
(Reinmann Aff., § 7.) Because gas from production wells can emerge at high and/or L;neven
pressures, DEO requires the installation of regulators in production meter runs. (/d.) ’fI'hese
regulators lower and control the pressure of the gas traveling into DEQ’s lines from the wells,
such that the pressure within DEO’s lines remains at or below the MAOP of DEO’s system. (/d.)
Most of the wells at issue in this case produce into 2 DEQ pipeline system known as NM11. The
MAOP for the NM11 system is 60 pounds per square inch (“psi”’). For new well runs, DEO
requires two regulators. One is known as the “worker” or “feed” regulator. The other is called
the “monitor” or “check” regu]atorl. (Id. at § 10.) Thus, the meter run at production wells
generally consists of: (i) filtering equipment designed to remove water, oil and other ﬁnpuﬁﬁes
from the gas before it reaches DEQ’s system; (ii) two regulators, a “monitor” regulator and a
“worker” regulator; (iii) the meter; (iv) a stricture plate, which is designed to prevent
overspinning of the meter; and (v) piping that runs from the well-head, through these devices, to-
DEQ’s tie-in point. (Id. at Y 8.)

In connection with its decision to use rotary meters at production wells, DEO chose to
place those meters in a low side measurement configuration. “de side measurement” refers to
placement of the meter on the downstream side of the regulator, such that measurement of the
gas occurs after the gas pressure has been lowered by the regulator (ie., measurement oﬁ the
“low pressure side” of the regulator). (Reinmann Aff., §9.) A low side measuremcnf

configuration like the one in place at Complainant’s wells appears as follows:
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Set @ St @ : IM"W
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In this diagram, the flow of gas moves from left to right. After exiting the well and passing
through the filtering equipment, the gas enters a series of two regulators (marked “R™). The first
regulator is the “monitor” regulator, and the second is the “worker” regulator. The “worker”
regulator acts as the operative regulator and can be partially “closed” to reduce the préssure of
the gas. (Reinmann Aff., §10.} In rare instances, however, regulators have been knoﬁvn to
malfunction by “opening,” thus potentially resulting in an unrestricted flow of gas abﬁve the
MAOP of the line. (Id.) To guard against this possibility, the “monitor” regulator acts as a back-
up device to maintain pressure below the system MAOP in the event the worker regul:ator
“opens.” (/d.) Monitor regulators typically are set to a pressure level just above the worker
regulator setting (but still below the MAOP). (Id.) In the example above, as is typically the case
on the NM11 system, the (upsiream) monitor regulator is set to 59 psi and the (downstream)
worker regulator is set to 57 psi. (Id) When the gas enters the meter, it is at 57 psi, as regulated
by the worker regulator. When the gas crosses the meter and stricture plate, though, there is a
small pressure drop, usually around 2 or 3 psi. (Id. at ] 12.) Thus, as shown in the example here,
when the gas enters DEO’s system on the far right-hand side of the diagram, it is at 55 psi.

By contrast, in a high side measurement configuration, the meter is placed upstream of

the regulators (i.e., measurement occurs on the high pressure side of the regulators):
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In this diagram, again, the flow of gas is from lefi to right. After passing through the ﬁltering
equipment and an initial regulator set to a high psi, the gas enters the meter. Aftera sﬁ:all
pressure drop, it passes through the monitor regulator and then is reduced to 57 psi by the worker
regulator, such that the gas enters DEQ’s line at 57 psi. As these two diagrams show, gas that is
produced through high side measurement typically enters DEO’s system at a higher pfessurc
than gas produced through low side measurement.

High side measurement can also be achieved even if the regulators are set upsﬁean of the
meter. This can happen if the sensing lines connected to the regulators are tied into the line

downstream of the meter. The following diagram shows such a modified high side measurement

configuration:
b STom 60 psi | e
, T : 57 paf | MAOF of
O- AR PR L
Ll—l Lr‘ /SouingLinek\
—_—

The regulators are sensing (and reacting to) the pressure as measured downstream of the meter,
The meter and stricture plate cause a drop in pressure. Thus, the pressure immediately upstream
of the meter will be higher than the pressure immediately downstream of the meter. With the

regulators controlling pressure with sensing lines downstream of the meter, the downstream
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pressure will be at the pressure set by the regulator, in this example, 57 psi. Because of the
pressure drop across the meter and the stricture plate, if the pressure downstream of th;e meter is
57 psi, the pressure upstream of the meter will be higher. In one instance in which DB;,O agreed
to have the regulators and sensing lines configured this way, DEO observed that the pfessurc '
immediately upstream of the meterl was over 60 psi. (Breon Aff, §10.) Under DEO’s standard
operating procedures, as soon as the gas exits the regulators, it cannot exceed the MAOP for the
line. (Reinmann Aff,, § 12.) In this situation, there is an MAOP violation after the gak exits the
regulators. (/d.) Because the modified high side measurement configuration jeopardiites DEO’s
system by posing this risk of over-pressurization, DEO immediately ceased operations under this
configuration and restored the run to DEO’s normal low side measurement design. (ﬁreon Aff.,
110.)

D. Implementation Of DEQ’s Decision

Although not required to do so, DEO initiated discussions with representatives of the
Ohio Oil and Gas Association (“O0GA”) in order to gain producers’ acceptance of the use of
rotary meters and input regarding how to best smooth the transition to those devices. (See Breon
Aff., 7 6.) As aresult of those discussions, DEO proposed and the OOGA agreed, on September
27,2007, that producers would have three options with respect to existing meters: (i) convert
existing orifice meters to rotary meters with an electronic gas measurement corrector at DEQ’s
cost; (ii) convert existing orifice master meter stations using paper charts to electronic gas
measurement at the producer’s cost using DEO approved electronic gas measurement equipment
for orifice meters, including Total Flow, Eagle, and New Flow; or (iii) do nothing and continue
to use existing orifice meters with paper chart gas measurement and integration. (See id) DEO

and the QOOGA further agreed that all new meters installed at gathering, distribution or
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transmission meter stations on or after September 1, 2008 would be rotary meters using -
electronic measurement recording devices. (See id.)

E. Complainant’s Agreement To Transition Well Sites To Rotary Measurement

Beginning in August 2007, and consistent with DEO’S agreement with the OOé(EA,
Complainant requested that DEQ begin installing rotary meters at certain of its wells. _(Brcdn
Aff., §7.) Given that these well sites pre-dated the September 1, 2008 cut-off, Complainant was
not obligated to request installation of rotary meters there; rather, it voluntarily chose to do so.

In October and November 2007, again at Complainant’s request, DEO installed rotary
meters at the Kokay (P158) and Monticello Nursery (P167) sites.® (Breon Aff., § 8.) By January
2008, however, the rotary meters at those sites overspun, meaning that the impellers in the
meters turned too fast. This damaged the meters and prevented them from operating. (ld) An
investigation into those incidents revealed the reason for the overspinning. Given the volumes of
gas Complainant expected to produce from those sites, and before DEQ installed those meters,
DEO had informed Complainant that the appropriate meter would be 5M meter, which DEO did
not have in stock at the time. (/d) Not wanting to wait to receive the properly-sized meter,
Complainant requested that DEO install smaller 3M meters, which were innnediately'available.
(/d.) The use of those undersized meters, combined with the absence of a stricture plate (which
protects rotary meters from overspinning), resulted in the damage to the meters.’ (Id.Q

In May 2008, DEO took corrective action at those sites. Specifically, DEO infstalled new

meters and stricture plates at the Kokay (P158) and Monticello Nursery (P167) sites. ' (/d) DEO

§ Meter sites may be denominated by the name of the well (usually the name of the landovmer) or the letter
and number designation of the well, or both.

TA rotary meter installed in August 2007 at the Kirby / Perko (P094) site was found to have oil in the
impellers in May 2008. Although a stricture plate was not originally installed at that location, one was subsequently
installed there. (Breon Aff, 99.)
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also worked with Complainant to determine a fair estimate of the amount of lost production, and
the parties agreed on a resolution of those issues in August 2008. (/d)

F. Complainant’s Subsequent Objections To Rotary Meters And DEQ’s
Responses 1

After these initial problems were resolved, Complainant lJaunched a series of complaints
against DEQ’s decision t;) use rotary meters and demanded various investigations thaf
Complainant believed would show that rotary meters were malfunctioning. But each of those
investigations proved the opposite: that the rotary meters at Complainant’s well were accurate
and that DEO’s requirement of low side measurement was appropriate and reasonablé.

1. Re-plumbing of the Monticello Nursery (P167) site

In September 2008, Complainant asked that the Monticello Nursery (PlG7j si£e be re-
configured to a modified high side measurement configuration—i.e., to place the regulator
sensing lines downstream of the rotary meter. (Breon Aff,, 4 10.) In order to acconuﬁodate
Complainant’s concerns, DEO allowed this modification. (/d.) However, DEO subsequently
determined that because the sensing lines were placed downstream of the meter, the meter at that
location began to experience pressures higher than the MAOP of the NM11 system, i violation
of DEO’s standard operating procedures. (Jd.; see p. 11, supra.) The run was mconf;gmed S0
that the regulator sensing lines remained upstream of the meter (/d)

2. Complainant’s request for meter prover tests

Although the rotary meters installed by DEO were functioning properly, Comblainant
alleged that they were incorrectly measuring gas because those meters were recording lower
volumes of gas than were recorded by producer-operated orifice check meters at the same
locations. Based on this allegation, Complainant requested that DEO prover test all of the rotary

meters serving its sites. (See Reinmann Aff,, §13.) A prover test involves blowing squal
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amounts of air through the rotary meter to be tested and a certified “master” rotary meter, which
is known to be accurate. (See id) Under R.C. 4933.09, a gas meter that varies no mote than +/-
3% from the known control volume is deemed accurate.

In March 2009, DEO arranged for the prover testing of all of the rotary meters:then in
operation at Complainant’s sites. (See id.) Indeed, most of those prover tests were conducted by
R.L. Laughlin Co., the same cémpany Complainant now proposes to manage installation of
replacement orifice meters. (See id.) The results of those prover tests were clear: all ;of the
rotary meters proved to within the +/- 3% standard, and thus proved accurate. (Id) All of these
results were contemporaneously provided to Complainant. (Jd) Complainant has noﬁ {and
cannot) point to a single instance in which a rotary meter at its wells has proved inaccurate.

3. Audit of NM11 system

After these theories floundered on the evidence, Cutter tried another, claiming; that DEO
was discriminating against it by requiring Complainant’s meter runs to be placed on lc‘i)w side
measurement with stricture plates while allowing other producers to use high side measu;cment
without stricture plates. In response, in July 2009, DEO conducted a field audit of api)roximately
36 sites, finding that only one site—Complainant’s Monticello Nursery (P167) site—had high
side measurement. (Breon Aff., § 11.) DEO also found that of the 25 rotary meter sil%es
examined during tha;[ audit, cight did not have stricture plates at that time, since they had been
constructed in accordance with an older version of the meter run specifications that did not
include stricture plates. (/d) Stricture plates subsequently were installed at those eight sites.
({d)

4. Installation of check meters :

Next, in April 2009, Complainant hired Eagle Research Corporation (“Eagle”% , an

independent manufacturer of equipment for both rotary and orifice meters, to install electronic
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orifice check meters at three of Complainant’s sites: Christ Presbyterian (K974), Pizzino /
Kaucic (P223) and Meisz / Hood (P399). (See Reinmann Aff., §] 14-15; E-mail dated Apr. 22,
2009 (Ex. JPR-1).) A check meter is a supplemental meter installed to “check” the data fecorded
by the operative meter. Complainant’s ostensible purpose was to show widely varying readings
among the operative rotary meter and the orifice check meter. Over a two-day period ‘in late
April 2009, Eagle recorded hourly volume data on the three orifice check meters and ¢ompared it
to data recorded on the rotary meters at those locations. (Id) :

The results of the check meter audit conducted by Eagle were unambiguous: ﬂze rotary
and orifice meters at the Meisz / Hood (P399) and Pizzino / Kaucic (P223) locations were in
“very close agreement,” with less than a 2% difference between the meters at Meisz / Hood and
less than a 1% difference at Pizzino / Kaucic. (/d)

Initially, Eagle observed a larger difference between the rotary and orifice meter
measurements at the Christ Presbyterian (K974) location. (See Ex. JPR-2.) However; upon
~ subsequent examination, Eagle determined that the difference was not attributable to the
metering. (/d.) Rather, Eagle discovered “considerable fluid” in the piping at that loc:ation,
which it concluded was the source of the measurement deviation. Eagle also concludéd that the
fluid was allowed to build up in the line because of Complainant’s improper installation of the
pipe, including the lack of shut-off values, the improper type and size of the pipe, and the lack of
any self-draining capacity. (/d.) After Eagle drained the water from the line, the rotary and
orifice meters at the Christ Presbyterian (K974) site came into “much better agreement.” (/d)
Eagle’s audit of orifice check meters thus showed minimal, if any, difference between

measurement by rotary and orifice meters at those locations. (/d.)
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5. Orientation of monitor and worker regulators

No doubt disappointed by the outcome of these investigations, Complainant then selected
another aspect of DEO’s operations to dispute—the orientation of monitor and worker regulators
in the meter runs. As indicated above, on the NM11 system, DEO generally uses the fnst
(upstream) regulator as the monitor regulator and the second (downstream) regulator as the
worker regulator. See p. 9-10, supra. Beginning in May 2010, however, Complainant’s counsel
requested that DEO reverse the orientation of those regulators—i.e., use the upstream ;regulator
as the worker and the downstream regulator as the monitor. According to Complainalf:lt, a
worker-monitor configuration is necessary to prevent disruption to the operation of a rotary
meter, where the regulators are close to the meter. l

This dispute misses the mark. According to the manufacturer’s spcciﬁcations,; “[tThe
upstream or downstream regulator can serve either function.” (See “Flowgrid Regulators”
Manual, p. 4, attached as Ex. D.) There simply is no basis for Complainant’s dispute regarding
the orientation of the regulators. Nonetheless, DEO agreed to reconfigure the regulators as
requested by Complainant. However, Complainant never followed up to schedule this work.
(See Baker Aff., § 2 (attached as Ex. C hereto).)

G. Gas Quality Problems And Related Shut-Ins At Complainant’s Wells.

Despite the evolving nature of Complainant’s disputes in this case, one theme has
remained constant: Complainant’s repeated introduction of impurities such as oil and salt water
(brine) from its production weils into DEQ’s meter and system, and resulting violations of
DEQ’s gas quality specifications. As noted above, DEO requires producers to meet ifs gas
quality specifications, which among other things require that delivered gas be free of |
“objectionable odors, dust, gums, gum-forming constituents, impurities, solid or liquid matter

which might interfere with its merchantability or cause injury to or interference with the proper
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operation of the facilities and equipment of the Company or its customers.” (See Ex. BDB-I J
Those specifications also provide that “[i]t is the Supplier’s responsibility to furnish, iénstall,
maintain and operate such dehydrators, drips, separators, heaters and/or other devices as may be
necessary to effect compliance with these specifications.” (Id) These specifications ;vere
distributed to producers, including Complainant, in connection with new tap requests.é
Complainant has repeatedly violated these standards. Complainant’s gas qualiiy
problems began as early as May 2008, when DEO shut-in the Kirby / Perko (P094) well site for
the presence of oil on the impellers. (Breon Aff,, 99.) In December 2008, DEO expe;rienced gas
quality issues at the Christ Presbyterian (K974) and Pizzino / Kaucic (P223) sites, including the
presence of fluids in sensing lines of orifice check meters. (/d at | 12.) In February 2009, DEO
personnel discovered that Complainant had tampered with the gas cleaning and safety equipment
at three of its locations,® bypassing the cleaning equipment and allowing free fluids and debris to
flow through the rotary meters at those locations and into DEO’s NM11 system. {Baker Aff.,
93.) This is not only a serious violation of DEQ’s gas quality standards, but also a threat to the
safety and reliability of DEQ’s distribution service. DEO shut-in those locations in order to
require Complainant to install and maintain adequate cleaning and filtering equipmenf. (Id)
More recently, DEO has shut-in three additional wells for gas quality problems related to
the failure of Complainant’s filtering and cleaning equipment. In August 2010, after ﬁ gas
outage was reported by a customer and fluid found at the equipment in the customcr’§ home,
DEO embarked on an investigation to discover the cause of the outage, i.e., the source of the
fluids. DEO discovered oil in the lines at the nearby Murfello (P441) and Armstrong ;(P349)

sites and consequently shut-in those wells. (Baker Aff., ]4.) DEO discovered oil in the lines at

% The tampering occurred at the Petronzio Mayfield (P368), Komidar / Oberle (P449) and Hobnigman
(P222) sites. (See Baker Aff, §3.)

CLI-1882790v2 i8



the Kokay (P158) site in October 2010, and shut-in that site as well. (/d) And earlielé ﬁs
month, DEO discovered more oil in the lines from the Armstrong (P349) site when cuétomers
surrounding that well reported gas outages. (/d) As a result, DEO shut-in the Armstrong Site for
thirty days. (/d)

Simply put, Complainant has demonstrated a pattern of noncompliance with DEO;S gas
quality specifications and requirements regarding installation and maintenance of cle#ning
equipment, either through neglect or through active tampeting. |
III. ARGUMENT

A. With Its Motion To Compel, Complainant Inappropriately Seeks To Short-

Cut The Hearing Process And Obtain A Mini-Determination Of The Merits
Of Its Case.

As an initial matter, the Commission should see Complainant’s Motion for what itis: an
inappropriate attempt to short-cut thorough consideration of a full record at hearing and to gain a
mini-determination of the merits of its case. This is flatly contrary to the Commission’s
procedural rules. Notably, there is no Commission rule providing for “summary judginent” or
other accelerated final disposition of the merits of a case. Rather, in Commission proceedings
there is (i) a right to full and complete discovery (see R.C. 4903.082; Rule 4901-1-16 ;through
Rule 4901-1-22); (ii) an ordered presentation of admissible evidence at hearing (see Rule 4901-
1-27; see Kingsville Apartments v. Columbia Gas of Ohio, Inc., No. 05-1229-GA-CS§, Op. and
Order dated Apr. 4, 2007, p. 10 (acknowledging that although not formally bound by iﬁhe Ohio
Rules of Evidence, “[Commission] do[es] use the rules of evidence for guidance in evaluating
the evidence presented at hearing™); (iii) careful consideration and discussion of that éomplete
record by the Commission in a writien order, which is subject to an application for relz*learing and

appeal (see R.C. 4903.09; R.C. 4903.10); and (iv) a requirement that Complainant bear the
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burden of proving its case (See Ohio Bell Tel. Co. v. Pub. Util. Comm. (1990), 49 Ohib St. 3d
123, 126; Grossman v. Pub. Util. Comm. (1966), 5 Ohio St. 2d 189, 190).

Complainant’s approach allows for none of this. To be sure, the allegations and relief
Complainant seeks in its Amended Complaint are indistinguishable from what appcar§ inits
Motion to Compel. For example, in the Amended Complaint, Complainant alleges thit DEO
violated its tariff by requiring the use of rotary meters with low side measurement, pal;ticularly
on intermittent production wells. (See, e.g., Am. Compl., ] 41-44.) And based on these
allegations—which Complainant bears the burden of proving at hearing—Complainant asks the
Commission to order DEO to replace the rotary meters at its well sites with orifice meters
plumbed for high side measurement. (See, e.g., id at 1 (g), (j) (relief requested).)

In its Motion, Complainant offers the same allegations (see Mot., pp. 9-11 (alléging that
rotary meter requirement violates tariff)), and seeks exactly the same relief: “enforcement of the
Tariff so that [Complainant] is able to at least have orifice meters installed at [] six meter siations
....” (Id atp. 6.) Complainants’ Motion is nothing more than a repackaged vcrsion‘of its
Amended Complaint, aimed at the same result. |

| This approach is inappropriate. Discovery in this case is still on-going, and the heaﬁng is
over two months away. As such, the factual “record” available for consideration w1th thé _
Motion is incomplete (and has not yet been subject to admissibility and credibility
determinations). For example, although the Motion is founded on the affidavit of Mi(i:hael
Cutter, DEO has yet to have an opportunity to cross-examine him or otherwise challenge his
claims (as would be allowed at hearing). Moreover, although Complainant will bear the burden

of proving its claims at trial, Complainant couches its filing here as a “Motion to Compel,”
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ostensibly to attempt to take advantage of the Commission’s more liberal approach to ‘discovery
and to avoid subjecting its claims to the formal burden of proof.

In essence, Complainant asks the Examiner to rule on the merits of this case and to order
the relief it secks, but to do so only part way through this litigation, without the appropriate
evidentiary scrutiny. Given the Examiner’s stated intent to rule quickly on this Moﬁoh, there
simply is not enough time to allow for full consideration of the complex issues presen?ed by it.
A summary disposition in this way is inappropriate, particularly when Complainant has failed to
justify the relief it seeks (see p. 26-28, infra.), and given that this relief would prejudic%e both
DEQ, its customers and other producers {(see pp. 29-31, infra.). The Commission shoﬁld deny
Complainant’s Motion for this reason alone.

B. Complainant’s Interpretation Of DEQ’s Tariff Is Wrong.

Complainant’s Motion also fails on the merits. Complainant claims that it is entitled to
compel the replacement of rotary meters at low side measurement with orifice meters at high
side measurement on the basis of its interpretation of DEO’s Tariff. (See, ¢.g., Mot., p. 6
(secking “enforcement of the Tariff”).) But because Complainant’s interpretation fails, so too
does its Motion.

1. Complainant misinterprets the Tariff provisions 'it cites.

Complainant cites four separate Tariff provisions, but its discussion of those provisions is
selective and misleading. Complainant claims that Sections 10.1 and 10.4 of the Tariff allows it
to choose what kind of meter will be used to measure its production gas. (See Mot., p. 8.) But
those provisions say no such thing.

(a)  Section 10.1

Complainant quotes part of Section 10.1:
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All gas delivered to East Ohio by the Customer or its Supplier shall

be measured by orifice, rotary or other measurement facilities

constructed, installed and operated in accordance with standard

industry practices and East Ohio’s requirements for such facilities,

except where superseded by a Measurement Operating

Agreement
This provision establishes the types of measurement devices that may be used for production
gas—orifice, rotary or “other measurement facilities” acceptable to DEO—but it expresses no
preference for one type of meter over another. Moreover, this provision expressly stafes that
such measurement devices must be “in accordance with . . . East Ohio’s requirements for such
facilities . .

(b)  Section 104
Similarly, Complainant quotes part of Section 10.4:

The Production Receipt Points for Production Volumes from

physical meters specified by the Customer or its Supplier and

accepted by East Ohio shall be at measuring stations constructed to

East Ohio’s standards, where the measurement and regulation

equipment will be operated and maintained by East Ohio, except

where superseded by a Measurement Operating Agreement.
Complainant casts this provision as giving it authority to choose the type of meter (i.e;, orifice or
rotary) at a given location, focusing on the language, “specified by the Customer or its supplier.”
(See Mot., p. 8.) This interpretation fails for two reasons.

First, Section 10.4 does not relate to fype of meter at a “Production Receipt Pgint.”

Rather, it governs the location of a “Production Receipt Point.” Indeed, this is why the phrase
“Production Receipt Point,” which refers to the “meters at which Ohio produced gas ib delivered

into East Ohio’s system,” uses the term “Point” (i.e., the specific place at which gas delivery is

deemed to occur).

? Production sites delivering less than an average of ten thousand cubic feet per day may be rdquired to be
operated pursuant to a “Measurement Operatlng Agreement " at DEO’s discretion. (See Tariff, § 10.3. ) None of the
sites at issue in this case are subject to this provision.
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Other portions of Section 10.4 (tellingly not cited by Complainant) confirm this
interpretation. In fact, the sentence immediately following the portion cited by Complainant
provides:

The measuring station will be located at such points as East Ohio
and the Customer or its Supplier shall agree, on East Ohio’s lines
as now constructed or on any extensions thereof that East Ohio
may hereafter construct.

(Tariff, § 10.4 (emphasis added).)
The next sentence provides:

The sites for said measuring station may be furnished by East
Ohio, or, if furnished by the Customer or its Supplier, shall provide
rights of ingress and egress to East Ohio.

(Id. (emphasis added).)
The next two sentences identify the party who bears the costs of moving the “Point” at

which DEO receives production gas:

In the event the Customer or its Supplier wishes to change any
Production Receipt Points, the Customer or its Supplier shall
reimburse East Ohio in advance for East Ohio’s costs in
connection with the change. The Customer or its Supplier shall be
directly responsible for all other costs associated with the change.

And the final sentence of Section 10.4 governs applicability of these rules to metering
stations in place as of the effective date of the Tariff:

Measuring stations on East Ohio’s lines existing as of the effective
date of these terms and conditions and owned by the Customer, its
Supplier or any other person, shall, subject to the approval of East
Ohio, also be designated as Production Receipt Points, where the
measurement and regulation equipment will be operated and
maintained by East Ohio, except where superseded by a
Measurement Operating Agreement.

Setting aside Complainant’s selective quotation of only a portion of Section 10.4, it is clear that

this provision applies to the designation of “Points” where DEOQ receives production gas, not the
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type of meter used at those locations. Thus, the provision quoted by Complainant merely gives
producers the ability—subject to DEQ’s acceptance—to choose the point along the pipeline
where the producer will deliver gas to DEO’s system.lo

Second, contrary to Complainant’s claim, Section 10.4 does not give Complaihant or any
other producer the right to unilaterally choose anything. Rather, it expressly conditions a
producer’s selection of the Production Receipt Point on acceptance by DEO. Thus, e\;en under
Complainant’s erroneous interpretation, DEO stiil retains the right to accept (or, impli?citly, to
deny) a Production Receipt Point suggested by a producer.

Further, as even the portion of Section 10.4 quoted by Complainant show, “the metering
stations must be “constructed to East Ohio’s standards.” The metering station obviously includes
the meter and East Ohio’s standards include specifications for the specific type and si;:e of the
meter. A producer simply does not have a “right” to unilaterally choose a Production ;Reccipt
Point (however that term is interpréted), and consequently there is no Tariff provision;to
“enforce” in favor of Complainant here.!

2. Complainant ignores ofher relevant Tariff provisions.

Notably, Complainant ignores several Tariff provisions that bear directly on thlS case.
First, Complainant alleges that “rotary meters are prone to stoppages and mechanical failmes.”
(Mot., p. 11.) Complainant not only fails to discuss any evidence of those “stoppages?and

mechanical failures,” it ignores the evidence indicating that rotary meter “stoppages” at

19 Notably, Complainant does not purport to cite any Tariff provision entitling it to high side measurement.

1 Moreover, Section 10.8 of the Tariff supports DEO’s position. Complainant essentially objects that it is
not able to produce onto DEO’s system all of the gas it wishes to produce. But there is no guarantee that any
producer, including Complainant, will be able to produce an unlimited amount of gas at any time. Rather, as Section
10.8 indicates, DEO’s acceptance of production gas is on a “best efforts basis at all times at full flow against the
varying pressures maintained from time to time in East Ohio’s pipelines.” Here, the NM11 system is “tight,” with
operating pressures often approaching its MAOP. Under those circumstances, and given Section 10.8, Complainant
simply has no basis to claim a right to produce whatever it wants, whenever it wants.
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Complainant’s sites resulied from oil, sand, salt water and other contaminants.introdut;ed into
those meters by inadequately cleaned gas. Moreover, Complainant ignores the Tariff provision
that unambiguously makes Complainant responsible for such failures:

The Customer or its Supplier shall install and maintain at the
Customer’s or its Supplier’s own expense, the necessary
equipment for separating and removing oil, water, water vapor,
salt, dust, and other foreign substances from Production Volumes
upstream of the Production Receipt Points, The gas delivered to
East Ohio at the Production Receipt Points shall be free from all
Soreign matter or fluid contamination that could interfere with its
marketability or interfere with the operation of East Ohio’s lines,
regulators, meters or other appliances connected with East Ohio’s
system. East Qhio may refuse at any time any Production
Volumes that contain contamination or objectionable odors or
otherwise do not meet East Ohio’s gas quality standards in effect
at the time. East Ohio may bill the Customer or its Supplier for
any and all costs associated with removing oil, water, water vapor,
salt, dust and other foreign substances erroneously delivered into
East Ohio’s system.

(Tariff, § 10.10 (emphasis added).) Under the Tariff, (i) Complainant is required to itjstall and
sufficiently maintain cleaning equipment adequate to make its gas “free from all forei‘én matter
or fluid contamination”; and (i) DEO is entitled to refuse gas from Complainant that does not
meet its gas quality standards. Given Complainant’s demonstrated history of tamperihg with
cleaning equipment and repeated violations of those standards, it is not entitled to the relief it
seeks. And as discussed below, this is especially true given that this relief likely wouid increase
the risk of introduction of dangerous contaminants into DEO’s lines. See pp. 29-30, i}:ﬁ'a.

Second, despite Complainant’s contorted view of its provisions, the Tariff is clear as to
who retains the authority to operate production metering:

East Ohio shall furnish, install, and maintain all meters and gauges

at the Production Receipt Points, except where superseded by a
Measurement Operating Agreement.
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(Tariff, § 10.11.) At bottom, the Tariff thus reinforces the Commission’s rules and practice
holding gas distribution utilities responsible for the safe, reliable operation of their systems. And
consistent with those requirements, DEQ’s Tariff gives DEO the right to operate its sy:stems-w-
including metering—in the way it reasonably believes accomplishes that purpose. |
Complainant’s atiempt to usurp this responsibility—all while DEO no doubt remains -
accountable for the consequences—should not be allowed. Given Section 10.11 of thé Tariff,
implementation of Complainants’ proposal would be inappropriate and unreasonable. : The
Commisston should not force DEO to relinquish its right to control the design and opération of
its custody transfer meters to R.L. Laughlin, the entity Complainant proposes to perfo#m the
plumbing work. The installation and control of those meters is a core function reserveid by the
Tariff to DEO.

C. Complainant Has Not Shown Sufficient Grounds For Forcing DEO To
Change Its Meters.

1. Complainant has failed to show that its proposed relief would lead to
relevant, admissible evidence.

Even if Complainant’s requested relief is construed as a mere discovery request, the
Commission should deny it. Under Rule 4901-1-16(B), discovery requests must be “relevant to
the subject matter of the proceeding” and must be “reasonably calculated to lead to the discovery
of admissible evidence.”

Complainant has failed to make even this basic showing. In fact, Complainant barely
attempts to explain why its requested relief would be relevant. All Complainant says;in this
regard is that the installation of orifice meters with high side measurement will allow%for a
“direct comparison” of rotary meters and orifice meters in terms of (i) “measurement accuracy”;

(11) *well production”; and (iii) “meter stoppages [and] mechanical failures.” (Mot., p 6.)
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But it is hard to see how Complainant’s proposed relief would show any such ﬁﬁng. In
fact, by removing rotary meters from service, Complainant’s proposal would entirely preclude a
“direct comparison,” not facilitate one. At any given time, measurement, “well produétion” and
meter performance will be influenced by numerous time and site-specific factors, inchéding the
frequency of operation of the well, temperature and the available capacity in DEO’s li:nes.
Because of these variables, the only meaningful comparison between orifice meters and rotary
meters is a comparison between meters at one site, under the same conditions, at the sﬁme time.

Complainant’s proposal ignores this. First, Complainant argues that its pmpoFﬂ will

afford a comparison of “measuremént accuracy.” (Mot., p. 6.) But it is unclear how that could
be. Without an operating rotary meter, there will be no rotary measurement results to ?“comparc”
to orifice measurement results. Moreover, even though Complainant no doubt would argue thz_lt
orifice meter measurements that are higher than historical rotary meter measurementséare
therefore “more accurate,” such “comparison” says nothing about the “accuracy” of either
device. Rather, it simply could indicate that there was more gas traveling through the; orifice
meter than went through the rotary meter on previous days. Because Complainant pra?aposes to
remove the rotary meters from service, there will be no way to test Complainant’s claims of
measurement accuracy or inaccuracy.

Complainant also argues that its proposal will allow a comparison of “well production.”
This claim also fails. How much gas can be produced from a well into DEO’s system depends
on things other than the type of meter and configuration of equipment on a well run. For
example, Complainant can decide to change the frequency of the operation of its weil. To the
extent Complainant decides to increase productiqn after installation of orifice meters,éthat

increased production would speak to Complainant’s operational decisions, not the type of meter

CLI-1882790v2 27



in place. Similarly, Complainant’s ability to produce gas onto DEO’s system is a function of the
pressure on that system (which in turns depends on the level of production of other producers
and gas consumption by customers on the system). The fact that Complainant may be:able to
produce more (or less) in the coming months is a function of the available capacity on DEO’s
system, not the type of meter in place at Complainant’s wells. |

Complainant also argues that its proposal will allow a comparison of “meter stoppages
and mechanical failures.” Again, this is not true. As demonstrated above, rotary meter
stoppages have occurred because Complainant tampered with or failed to adequately if,naintain
(or install) cleaning equipment required by DEQO’s Tariff. To the extent Complainant chooses to
clean the gas it produces more diligently, one might reasonably expect fewer problemb with
meters. That outcome would be caused by Complainant’s changed behavior, not the change in
meters. Similarly, a common problem with Complainant’s production is that it introdﬁxces
prohibited fluids into the rotary meters. In winter temperatures, these fluids could caﬁse the
meters to freeze and stop. Yet now, Compiainant proposes to change the meters just as spring
approaches and temperatures rise. Accordingly, a decrease in meter problems could easily be
attributed to the change in temperatures.

Given the influence of site and time-specific variables, Complainant’s proposal would not
remotely facilitate a “direct comparison” of rotary and orifice meters—it prevents one. And
given the varying influence of those factors—and the fact that many of them largely are within
Complainant’s control—its proposal would simply raise more questions than it would answer.
Complainant has failed to show how its proposal will contribute meaningfully to the discovery of

relevant facts in this case. The Commission should reject it.
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2. Complainant has numerous alternatives for obtaining the
“comparison” it seeks.

The Commission also should reject Complainant’s proposal because Complailiant already
has several alternatives for “comparing” rotary and orifice meters. For example, Compiainant
could arrange for a new round of prover tests of DEO’s rotary meters. In fact, the ﬁrst round of
prover tests, which found that all of the rotary meters serving Complainant’s wells we%re accurate,
was conducted by R.L. Laughlin, the same party Complainant proposes to install the orifice
meters here. Further, as it has already tried, Complainant could install properly-constfucted
check meters. Still further, Complainants could retain a testing laboratory to construct and test
two different set ups and determine relative gas flow and accuracy under strict laboratory
controlled conditions. This would be a true comparison, and would leave operational control of
DEQ’s system with DEO and not imperil the safe and reliable operation of the system. There are
several ways in which Complainant could obtain a true comparison of the “measurement
accuracy” of rotary and orifice meters. Removing a rotary meter from service and replacing it
with an orifice meter is not one of them. |

D. Complainant’s Proposal Would Be Prejudicial To DEQ, Its Customers And

Other Producers.
1. Complainant’s proposal is likely to lead to increased contamination of
DEQO’s NM11 system.

Complainant’s attitude toward its obligation to deliver clean, dry gas is well-
demonstrated. Complainant repeatedly has violated DEQ’s gas quality specifications by
delivering gas filled with impurities, jeopardizing DEQ’s equipment and the integrity of its
operations, not to mention reliable service to and the safety of nearby customers who hse that
gas. See pp. 17-18, supra. Complainant’s representative has tampered with DEO’s cleaning

equipment, not once, but at three separate locations. See id. Moreover, the frequency of
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Complainant’s gas quality violations is increasing, with four such cases in just the past seven
meonths, including at least three outages. See id. Complainant evidently understands tile
connection between its negligence in cleaning its gas and this litigation: every time Cbmplainant
introduces contaminants into DEQ’s meter and lines, and every time DEO shuts-in oné_ of
Complainant’s wells, Complainant believes it can add another claim to this case. In recent
months, Complainant has behaved as if it has little incentive to deliver clean, dry gas to DEO.

If the Commission grants Complainant’s proposal, it can expect more of the sa:me. As
described above, orifice meters are not impervious to contamination. In fact, because briﬁce
meters continue to operate (though more inaccurately) when subjected to contaminantz;s, itis even
riskier to use them in the presence of dirty gas or at a well operated by a producer whd regularly
disregards gas quality standards. Section 10.10 of DEQ’s Tariff reflects a reasonable approach
to ensuring gas quality. The Commission should uphold this provision by requiring Complainant
to adjust its gas quality to be consistent with operation of rotary meters, and not allow.
Complainant to simply adjust the meter type to fit its dilatory approach to meter cleaning.

2. Complainant’s proposal would risk over-pressurization to IEDEO’s
NM11 system.

Complainant’s proposal to plumb six of the metering stations serving its wells|for high
side measurement also would risk over-pressurization to DEO’s NM11 system. As difécussed
above, a high side measurement configuration, with sensing lines placed downstream ‘fof the
meter, risks allowing gas at pressures above the MAOP to enter DEO’s NM11 system, Seg P
11, supra. This is dangerous, and such a condition already has been observed at one c:;f
Complainant’s wells. It is likely to happen again, It is also unnecessary. For this adciitional

reason, the Commission should deny Complainant’s request to re-plumb the specified sites for

high side measurement.
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3. Complainant’s proposal would give it an unfair advantage over other
producers. ‘

Complainant’s proposal also would prejudice other producers who deliver gas onto the
NM11 system. As discussed above, because of the pressure decrease that occurs as gas passes
through a meter, a low side measurement meter run regulated to 57 psi will result;in delivery of
gas to the system at a pressure lower than 57 psi. To DEO’s knowledge all producers on the
NM11 system currently have meter runs arranged in this configuration,'?

With its Motion to Compel, Complainant asks for an exception from that practice.
Should the Commission grant it, Complainant will be allowed to replumb its metér runs so that
either the regulators or the sensing lines for the regulators are downstream of the fnetcr. And as
discussed above, where the worker regulator is set to 57 psi in this configuration, ;the gas is
delivered to the system at 57 psi. By re-setting its meter runs for high side measurement,
Complainant thus will have an unfair advantage because it would be delivering g#s at a higher
pressure than gas from other producers, making it easier for Complainant to mové its gas onto
the system. This is unfair to other producers. It undermines the integrity of a sys@ whefeby
every producer is required to operate under the same rules. The Commission shoﬂld deny
Complainant’s requested relief.

IV. CONCLUSION
For the foregoing reasons, DEO respectfully requests that the Commissionjt or Attorney

Examiner deny Complainant’s Motion to Compel.

12 A handful of producers who own very low-flow wells may have sensing lines downsn?eam of the meter.
Because those wells produce such little gas, any variation in the regulator configuration at those locations would
have minimal, if any, effect on larger producers’ ability to deliver gas onto the system.
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BEFORE
THE PUBLIC UTILITIES COMMISSION OF OH10

IN THE MATTER OF THE
COMPLAINT OF CUTTER
EXPLORATION, INC,,

Complainant, Case No, 09-1982-GA-CSS
v.

THE EAST OHIO GAS COMPANY d/b/a
DOMINION EAST OHIO,

g g A i e A

Respondent.

AFFIDAVIT OF BRENT D. BREON

STATE OF OHIO )
) ss:
COUNTY OF STARK )
Brent D. Breon, being first duly sworn, states as follows:
1. I am the Manager for Planning and Revenue Generation at The East Ohio Gas
Company d/b/a Dominion East Ohio (“DEO”). In that position, 1 am responsible for DEQ’s

conversion of production meters in Northeast Ohio to rotary meters. I also am a certified Six

Sigma Black Belt, and I have completed over twenty process improvement projects: using Six

Sigma techniques, including the project that resulted in the rotary meter conversion, Iam on the

Board of Trustees of the Ohio Oil and Gas Association (“OOGA"), was involved m DEO’s
negotiation with the OOGA regarding the conversion 1o rotary meters, and participated in
OOGA’s vote approving of that conversion. In my position, I am familiar with DEO’s

measurement of gas at production receipt points. I also am familiar with DEO’s gas quality
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specifications. I earned both_my Bachelor of Sciencé in Mechanical Engineering and my Master
of Business Administration degrees from the University of Akron. |

2. Pursuant to heat content agreements between DEO and nearly all of ;the producers
who deliver gas onto its systems, including Complainant Cutter Exploration, Inc.
(“Complainant™), each producer is to pay DEQ approximately 31 cents per Mcf of gas it delivers,
Thus, DEQ is contractually entitled to this payment for every Mcf of gas Complainiant delivers,
and under-measurement of that gas would deprive DEO of this revenue. -

3. DEO requires producers to abide by gas quality specifications pertaining to the
gas they deliver onto DEO’s systems. A true and accurate copy of those speciﬁcatibns is
attached to my affidavit as Exhibit BDB-1.

4, DEO also requires that producers install and maintain cleaning and ﬁlt&ing
equipment necessary to remove impurities from the gas they deliver before it reaches the meter
and DEQ’s system. :

5. In 2006, DEO initiated a Six Sigma process to determine how to im;}rove
measurement in production environments. 1 led that process. Based on that pmoess;i, DEO came
to the following conclusions, among others, regarding the use of rotary meters and orifice meters
in production environments: |

(®) Rotary meters have better turndown ratios and thus measure gas mmte accurately
at a much wider range of volumes than orifice meters. :

(b)  Rotary meters are more suitable measurement devices for intermittent production
wells.

(¢}  Because DEO already was using rotary meters at many commercial and industrial
sites, transitioning to rotary meters in production environments will help
streamline the types of meters on DEQ’s system, in turn allowing DEO to reduce
training and procurement costs and to obtain consistency of measurement among
producers.

(@)  Rotary meter sets have a smaller “footprint” than orifice meter sets. -
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DEO also studied the advantages of using electronic recording of meter messurements
over using paper and pen charts or records,

6. Beginning in 2006, DEO began discussions with the OOGA to gain jproducez's’
acceptance of rotary meters, as well as producers’ input regarding how best to uan;iti011 from
orifice to rotary devices. On September 27, 2007, the OOGA approved DEO’s proposal to give
producers three options with respect to existing meters: (i) convert existing orifice ;meters to
rotary meters with an electronic gas measurement corrector at DEQ’s cost; (ii) cqnwjrert existing
orifice master meter stations using paper charts to electronic gas measurement at the producet’s
cost using DEO approved electronic gas measurement equipment for orifice meterdi including
Total Flow, Eagle, and New Flow; or (iii} do nothing and continue to use existing arifice meters
with paper chart gas measurement and integration. DEO and the OOGA also agreed that all ncw‘
meters installed at gathering, distribution or transmission meter stations on or after September 1,
2008 would be rotary meters. :

7. In August 2007, Complainant requested that DEQ convert one of its existing
orifice meters to rotary meters,

8. In October and November 2007, DEQ installed at Complainant’s request rotary
meters at the Kokay (P158) and Monticello Nursey (P167) sites. By January 2008, those rotary
meters had overspun and become damaged. An investigation revealed that part of the reason for
the overspinning was that the meters were undersized, which in turn occurred because, although
DEO advised Complainant that the appropriately-sized meter for those sites would be a 5M
meter, Complainant had requested installation of a smaller 3M meter because it did} not want to
wait until DEO was able to obtain a 5SM meter. The absence of a stricture plate at those sites also

contributed to the overspinning. To remedy this issue, DEO installed new meters ahd stricture
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plates at those sites and worked with Complainant to determine a fair estimate of the amount of
lost production. The patties agreed on a resolution of those issues in August 2008.

9. A rotary meter installed in August 2007 at the Kirby / Perko (P094) %site was
found to have oil in the impellers in May 2008. A stricture plate was not originall)% installed at
that location, and one was subsequently installed there.

10.  In September 2008, Complainant asked that the Monticello Nursery (P167) site be
re-configured to high side measurement such that the regulator sensing lines were placed
downstream of the rotary meter. DEQ allowed this modification. However, DEO #ubsequently
determined that because the sensing lines were placed downstream of the meter, thtz: meter at that
location began to experience pressures higher than the MAOP of the NM11 system;, in violation
of federal gas pipeline safety regulations and DEQ’s standard operating procedures. At DEO’s
insistence, the sensing lines were placed back upstream of the meter, to a low side measurement
configuration.

11, In July 2009, DEO conducted a field audit of approximately 36 weli sites, finding
that only one site—Complainant’s Monticello Nursery (P167) site--had high side measurement.
DEO also found that of the 25 rotary meter sites examined during that audit, eight ﬁid not have
stricture plates at that time, since they had been constructed in accordance with an older version
of the meter run specifications that did not include stricture plates. Stricture plates;subsequently

were installed at those eight sites.

CO-1456123v2 4



12.  In December 2008, DEO experienced the presence of fiuids in sensing lines of
orifice check meters and other gas quality issues at the Christ Presbyterian (K974) 4nd Pizzino /

Kaucic (P223) sites.

Sworn to before me

this £ 2 day of March, 2011,
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. OnsQualitySpecestions . © .0 - . 1

BAST OHIO GAS

Specifications for Quality of Gas Delivered
ImﬁwEastGlioGas‘snm

Heating Vakue; The mininutm heating value of delivered gas shall be 1000 BTU per mubic

. footat 60° F and 14.73 psia, dry basis. The maximum heating value of defivered gas shall

be iISOBTmeMHGO’FMHBmdrym

Temperatuié: ‘The temperaturs of delivered gas shall not excoed 120° F. The tempersture
of delivered gas shall not be less than 40° E,

Sulfur; The sulfisr content of delivered gas shall not exveed either of the foflowing: a

maximum of 4 ppm (by volume) of kydrogen sulile, & mudmam of 10 ppm (by volome)
of total sulfior.

Water Vapor: The defivered gps shail be fovs of water and shall not contain more than 7

- pounds of water vapor per milon cublc feet of gasat 60° F and 14.73 psia.

Wfte: Dewpoint: The water dewpoint of the defivered gas shall not exceed 20°F at 14.73
psia, .

‘I*Tmugea: l‘hedeﬁvmdgasshﬂlmmdnmmtmmwwmm)ofm

Oxygen: The delivered gas shall not contain more than0.02% (by volume) of oxygén.
Every reasonable effors must be made to keep the gas fiec of oxygen. -

Carbon Dioxide: Thedéﬁmdgumwmhnmﬂmz%(bywm)@m Lt

dioxide,

Hmﬂéﬁydmmbms: Deﬁmdgaashaﬁbaﬁ‘oe i

P

opemmgmndi&oaa

“Hydrocarbon Dewpoint: Mhmm&mmwmmm .

"25°F at 14.73 psia,

All Norhydrocarbon Gases Combined: mmwmmmmm
4.5% (by volume) of 21l noshydrocarbon gaees combined.

Hydrocarbons; The delivered gag
-with the following: methane 38%
mmmmmm

emﬂt&m(byvokm)dnﬂmly

-

. A% vt od e many pe e ety w2 irde
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EAST OHIO GAS
Other Considerations

“The delivered gas shall not contain deleberions substances in concentrations that are hazardous 1o

. heakth, injurious to pipeline facilifies or adversely affect merchantability, The defivered ges shall -
be merchantable natural gas and shall be commerciilly free from objectionsble odors, dust, gunus,
gum-forming constituents, impurities, solid or Gquid matter which might interfiere with its

- merchantability or cause injury to or interference with the proper operation of the faciities and
equipment of the Company or ifs customers. The defivered gas shall not contain any toxic o

hazardous materials or substances, or any deleterious material potentially harmful to persons orto -

the environment, including but not fimited 10 polychlodinated biphenyls, The delivered gas shall
not contain any mictobiological organism, active bactecia or bacterial agent, including but not
Timited to sulfite reducing bacteria and acid producing bacteria.

Tt is the Suppliet's responsibility to furnish, install, maintain and operate such debydrators, drips, .

separators, heaters and/or other devices as may be necessary to effect compliancs with these
specifications, The%mpmmymwdmﬁmaﬁsﬁcmymmm
madeonﬂw&ugphu‘ssymmraﬂhamtomm

m&mwm&mmmmmmhmmmm
Sampling may occur at any time, withot prior riotive to the Supplier. Tests to determine
mmmmmmmwwmmmmmﬁmm
mdumywh:ehmwmlyamﬂabbmwh:dsbmavaﬁaﬁaatmym

Failure to }.;'em Specifications

Shmﬁdmygaswﬁmferdeﬁvﬁyﬁﬂnmymmmfommmjefﬂmqwdﬁm& ‘

in the Company's reasonable judgment may be detriments! to its operations or diminish the quality.
" of gas in the system, the Company shall nofify (by written, oral or telephonic notice) the Supplier
. of such failure and the Company wiay at its option suspend all or 2 postion of thé receipt of such
" ponconforming gas, The Company wmay at ity option waive any quality specification wherethe

awep&nmofﬁcmmnﬁxmhggaswﬁnﬂm&ewmmjﬁmm
‘affect its operation. _

TheSupphudmﬂmﬂnCmpmyﬁrmmmdwwwmbyﬂw
: mwaam«mmﬁmwmmmmmm
. except when such expense occurs as & direct reselt of the Company's deliberate decision to acoept

the Supplier’s nonconfrming gas. The Company shall be relieved of its obligations to the

Suppﬁerforthedumonofmchﬁmeasthemdoamtmeuﬂmupwtﬁmﬁm& The Supplier
. shalinathemﬁmdofﬁsobhgaﬁmtoﬂw@mnpmybrﬂw&monofsuﬁﬁmu&ew

doesmtmeetthcaespeuﬁmhons.

" Failure of the &xppﬁammquuaﬁtydeﬁqumﬂmammﬂcpﬁoéofmw
. result in the Company’s termination of the gas service contract, or af the Company's option, the
Company may make changes necassary to bring such gas into conformity and the Supplier shall

Qe Quatity Spocifiativns . .1
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EAST OHIO GAS ; .

reimburse the Compeny for any reasonable expénse inumed by it in effecting such chnnge. " The  * - g
Cotapany shall have the right to collect from alf Suppliers delivering gas 0 the Company ai 2 :

common receipt point their pro rata share of the cost of any additionsl gas analysis and quafity
‘control equipment which the Company, at its reasonable discretion, determines is required to bs
installed at such receipt point to monitor and/or maintsin the quality of gas defivered. . .

- ) ) H
G Quuality Specifieations. 3 u G . ) M
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BEFORE
THE PUBLIC UTILITIES COMMISSION OF OHIO 3

IN THE MATTER OF THE
COMPLAINT OF CUTTER
EXPLORATION, INC.,

Complainant, Case No. 09-1982-GA-CSS
Y.

THE EAST OHIO GAS COMPANY d/b/a
DOMINION EAST OHIO,

St e St g’ St S et S Nt ot S’

Respondent.

AFFIDAVIT OF JAMES P. REINMANN

STATE OF OHIO )
) ss:
COUNTY OF CUYAHOGA )

James P. Reinmann, being first duly sworn, states as follows:

1, I am a Measurement Engineer employed by The East Ohio Gas (i.?ompany dfb/a
Dominion East Ohio (“DEO™). 1 havé held this position for the past seventeen years As
Measurement Engineer, I am responsible for consulting with DEQ’s personnl'el. ;'egarding
measurement and pressure regulation, customer equipment and investigations df alleged meter
problems. 1 have been a Registered Engineer in Ohio since 1995, In 1990, I grﬁduated from
Ohio State University with a degree in mechanical engineering,

2. A rotary meter is known as a positive displacement meter. It coz?xsists ofa
chamber that contains a known quantity of gas. As gas passes through the metegr, two figure-
eight-shaped impellers rotate, allowing the gas to travel from one end of the méter to the othgr.

Each rotation of the impellers thus represents the movement of a known quantitiy of gas. Rotary




meters are direct methods of measurement because they actually measure the volume of the gas
passing through the meter. Rotary meters are precision instruments that must be calibrated to
tight tolerances. The measurements taken by rotary meters are corrected for tethperature and
other variables by an electronic device such as & Mercury MiniMax data recorder, which can
calculate volumes for very small increments of time—Tless than a second. The figure on page 4
of the Memorandum of DEO Contra Motion to Compel of Cutter Exploration, Inc (*Memo |
Contra™) is an accurate diagram of the movement of impellers inside a rotary mieter chamber.

3. Under recognized principles of thermodynamics, the volume of a gas is
proportional to temperature and inversely proportional to pressure. Thus, to determine the
correct volume measured, the temperature and pressure existing in the meter must be known and
considered.

4, An orifice meter consists of a circular metal plate with a hole in the middle.
Orifice meters do not directly measure a volume of gas but rather infer the volume of gas by
measuring the change in pressure and velocity through the hole in the orifice plate. The
diagrams on page 5 of the Memo Contra are accurate depictions of an orifice meter plate and a
side view of an orifice meter run.

5. For intermittently producing wells, orifice meters are inherently less accurate than
rotary meters. An orifice meter has a turndown ratio, which expresses the rang?: over which the
meter measures gas volumes with acceptable accuracy, of 3:1. This means, f‘orbxainple, that
such orifice meter, if it has a design flow rate of 200,000 cubic meters per day, would accurately
measure between 100,000 and 300,000 cubic meters per day. Rotary meters have turndown
ratios between 20:1 and 40:1, making them suitable to measure gas over a relatively wide range

of volumes, such as those produced by intermittent wells.




6. Production gas often contains fluids and other impurities such as water, brine or
oil. These materials can damage or harm meters over time, can damage gas control equipment
such as regulators, and can cause gas outages or fires and explosions if they reach DEQ’s lines.
Such materials also can cause rotary meters to fail, given that rotary meters are engineered to
relatively tight tolerances. While orifice meters may also fail due to the presence of impurities,
they normally reqi:jre a greater volume of impurities to fail than do rotary meters. 'fhus, in an
environment where producers are not meeting their obligation to deliver clean gas to DEO,
orifice meters pose a greater risk that more fluids will be delivered into DEO’s system

7. Gas from production wells can emerge at high and/or uneven pressures.
Therefore, DEQ requires installation of regulators in production meter rums, V\‘?hich lower and |
contro] the pressure of the gas traveling into DEO’s lines, such that the pressure within DEO’s
lines remains at or below the Maximum Allowable Operating Pressures (“MAOP”). The MAOP
for the NM11 S};stem is 60 pounds per square inch (“psi”). ‘

8. Meter runs at production wells generally consisi of: (i) filtering equipment
designed to clean the gas before it reaches DEQ’s system; (ii) two regulators; (iii) the meter; (iv)
a stricture plate; and (v) piping that mns from the well-head, through these devices, to DEO’s tie~
in point,

9, | “Low side measurement” means the placement of the meter downstream of tﬁe
regulators. The diagram that appears on page 10 of the Memo Contra is an accurate depiction of
low side measurement. The diagram that appears at the top of page 11 of the Memo Contra is an
accurate depiction of traditional “high side measurement,” where the meter is placed upstream of

the regulators.




10.  The standard rotary meter run, like the meter runs in place at Cutter Exploration,
Inc.’s (“Complainant’s™) wells, includes two regulators. The “worker” or “feed” regulator is the
operative device and functions by partially closing to reduce the pressure of the gas. In order to
guard against the possibility that the worker regulator will fail “open,” thus poténtial]y resulting
in an unrestricted flow of gas above the MAOP of the line, the “monitor” or “cﬁwk" regulator
acts as a back-up device to maintain pressure below the system MAOP.in the event the worker
regulator “opens.” Monitor regulators typically are set to a leve! just above the worker regulator
setting (but still below the MAOP). For example, on the NM11 system, monitor regulators
typically are set to 59 psi and worker regulators typically are set to 57 psi.

11.  Federal pipeline safety regulations require DEO to monitor and feglﬂate the
pressure of its pipeline systems according to the corresponding maximum a!lov.jral.:le opcréting
pressure (“MAOP”) of that system, which is based on the pipeline’s size, compiosité material and
other characteristics. |

12.  When gas crosses a meter, there usually is a small pressure drop; typically around
2or3psi. Under DEO’s standard operating procedures, and consistent with fgdm"al pipeline
safety regulations, by the time gas reaches the meter, it cannot exceed the MAOP for the fine.
The example on page 11 of thie Memo Contra thus reflects a scenario where ﬂle;ire is arisk of an
MAOP violation. |

13.  In the spring of 2009, Complainant requested that the rotary meters at its wells be
prover tested. A prover test involves blowing equal amounts of air through the rotary meter to be
tested and a certified “master” rotary meter that is known to be accurate. In March 2009, DEO

hired R.L. Laughling Co. to prover test those rotary meters. All of the rotary rrﬁeters proved to




within the Commissiots-+- 3% standard for gas meters, and thus proved-acowrats
results'were provided'ts Complainent, |

T4, Inoapiedl 5008, Complainat ired Bagle:Researdly Capio

ation (“Eagle™ to instal]

orifice/check muters-at thiee of Cornplainiant’s sites: Christ Presbyterian (:K974}, Pizzino /
Kaucic:(P223) and Meisz / Hood (P399): I was present for all of the gite visits that occurred in

ton. Atall of those-thres locations, the aperative meter was.a

-day period in late April 2009, Eaglerecorded hourly volume dataon

the three orifice check meters-and cosmipaad it to-data 6

cisfded ap the rotary meters af 4

locations. ‘Those tests showed that bofh the rotary and orifics meters at ull threeocations were
in “very close:agreement,” with less than a 2% difference. between the meters at the Meisz /
Hood. (P399) location and.less than a 1% difference at the Pizzino / Kaucic (P223) location,

15, Attachid to iy affidavit aretrue and ageurate copies of (i).an e-mail dated Agpril
22, 2009 from Eagle's representafive Dave Kinbérling to rae, Brost Bréot, Jeremy Grabuvwski,
d heretn a5 Exhibit JER-1); and (i8) ane-mail ﬁaied Mey 17,

Jeff Isner-and John Booth (attach
2009, from Dave Kimberling to-myself and several athers, with attachment (attached collestively

hereto as Exhibit JPR-2).

Sworn to beforeme

this /€2 dayof March, 2011,




Exhibit JPR-1



[

Page Lof2

Unknown

From: Dave Kimberiing [dave.k@eaglerasearchcorp.com]
Sent:  Wednesday, April 22,2009 12:02 PM

To: Jim P Reinmann (Energy ~ §)

Ce:- Brent D. Breon (Energy - 5); Je D Grabowsky {VirginiaPower - 5); ‘Jeff Isniar’; ‘Johm Booth'*
Schnebelen’; ‘Mike Cutter’; jambgighresetrdmrp com Ray

Subject: K874 - Pizzinc - Melsz Hood Evaliations
Good morning Jim,

As we discussed when we met the olher day, | have beendirectly involved in measurement.
(orifice/turbine/rotary} and control systems: appiicationsﬂechnoicgy since 1972 and have been.
participated in many, many metering evaluations like these. | also trust that everyone invoived
understands from Eagles perspective this is a measurement fact finding and ciue
gathering/evaluation exercise and not one drawing conclusions and/or passing any judgment.
As you know we manufacture Volume Comectors as well as Orifice RTU's so from our
perspactive measurement is measurement and the type of meter really is incidental. This effart:
has been centered on assimilating accurate time matched data and-our hopes are that we can
assist both parties in evaluating the trus measurement issues in terms of actual time matched
data from a purely measurement perspective. A meteris a meter and if comsctiy instalied and -
properly applied any two types of meters can be brought into very precise agreement regardiess
of pressure and temperature variables, a point that has been proven over and overagain In flow:
labs around the waorld,

{ wanted to share some Information with yeu befora we meet tomorrow to give you time o’ loak -
at it and raise any questions. This is in no way a compiete comprehensive investigation, rather
more of a looking for clues exercise, Thedata [ fook-was as of yesterday morning for an 18
hotr period, while not a perfect sampling | fee! it appears (after looking at this morning’s data
attached) to be representative of the three sites. | did not have Pizzing data yesterday morning -

-as the well was shut in, however this morning's data shows that we zre in very close sigresment

between the two meters now that the well is back on line..

K874 Is another story. As you will see in the spreadsheet there are severalmore graphs and
numbers to look at.  The Meisz Hood is the second tab in the splaadsheet but | saw no reason’
to investigate further as the deviation between the meters is very minimal, Basically on K874 1
was lodking for any clues to explain the offset or bias | saw in the hourly data. On the very first
graph (left top) down at the bottom, | piotted the hourly volumes between the two meters. A
very consistent offset appears between the red and green lines. | then started trying to uncover
what might contribute to that offset based on-the data in hand. It did not appesr relatad to either’
temperature or pressure, 5o | kept digging looking for clues as you will see in several of the.
other graphs. .

The final graph in the upper right may be the most telling. The offset/bias appears to be mlated
to meter capacity on the rotary at that site if | am correct in that it is a 7M Roots meter. As the -
meter gogs higher on the.capacity curve, the Pct. Vol Eror and the Hourly Mcf deviation
between the meters trend together. Realizmg that there Is a compressor upstream here {.
gquestioned what our Honeywell does Th terms of sampling and integration and found that we do
both in 200 ms.slices over an 800 ms period continuously for DP and P.. Honeywell does this
averaging/integration in an attempt to minlmize pulsation and other flow fine nojse/distortion
errors in attempting to calculate the trus DP and P variables.

" For the purposes of this evaiuation, | assumed that the-meter pressure at the rotary wouldbe -

the same as the orifice and while not a perfect assumption, it Is representative when looking

3/31/2010

DEO" 000001928



Page2of2

only for rends. Once Jereniy gets me:the hourly MiniMax Press/Temp numbers for K974 lawﬂﬂs
week | will plug them in, but doubt that from = trend/offsét perspective it will cause any reéal changain
the data relationship. There could be-othier anomaties contributirig here as well, but this is what | have
found based on current data in hand. | think our Thursday on site should let us evaluate furiher and
gather any additional data we need.

| am providing this data to everyone as a baselineto look at and review and am certainly iocking to al
above for any suggestions or other paths thatyou would like me to explore, | believe that the high side
vs low side measurement location is moot as both the Pizzino and Meisz Hoed track very well tagather
and should unless 2 piping configuration of ather operational variable at higher flow rates intércedes,
Should the hourly volume data at the other sites bagin to diverge at some paint and offsei/bias Is.
introduced we can look at ii-then. As you.and ! agree, measurement is measurement and if the meter-
application/installation is proper, the process variables measured correctly, other meter faciors are:
entered consistently, and field calibration kept up that the location of the meters in relationship with
each other really- doesn’t matter;

My personal expectation is that the two of us working together can bring these two.meters into the
same general level of agreement as the other two sites and hopefully uncoverfexplain where the
current offset/bias is coming from, .

There should be four documents attached, the overall spreadshaet and three PDF Reporis from our
Waebsite.

Look forward to sur discussions tomorrow — see you then.
Regards,
Dave Kimberling

Director ~ Producer Sales
Eagle Research Cerporation

3/31/2010 i
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Unknown

From: Dave Kimberling [dave. k@eagleresearchcomp.com}

Sent:  Monday, May 11, 2000 1:23 PM 7

To: Brent D. Breon {Energy - 5); Jim P Reinmann (Energy - 5); Jeremy D Grabowsky (VirginiaPower -.5)
Ce: ‘John Booth'; ‘Jeff Isner’; 'Mike Cutter'; Jim:Butch'; *Ezra Schooloralt! ' .
Subject: Metering evalustion of K874

Gentlemen,

1 am providing you with the aftached review of the K574 melering site. This evalustion is based
on measurement results obtained sinca the addition of the MiniMax Comector corrected and
uncorrscted volume pulses to the onsite Eagle RTU at the K874, Meisz Hood and Pizzine #1

-sites.

1 would be happy to answer or respond to any questions that you may have ragarding this:
information or the data results.

Eagle has been pleased to participste in the evaluation of this dita and thanks everyone fof
usirig our products-and services,

Best regards,
Dave Kimberling

Diractor - Producer Sales
Eagle Research Corporation

3/31/2010 S
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Eagle Research - Measurement Findings ~ Cutter K974

On the April 23" fhe calibration of the two slectronic meters ransducars were verified with
reprasentatives from Cutter Exploration, DEO and Eagle Research on site. No . calibration
changes were made 0 either Instrurvent. The Eagle RTU had considerable fiuid in the
downstream lsad line which was improperty installed without self draining- ability thus trapping:
fluid in the line — this was a source of measurament error; Eagle replaced the bent copper
tubing with self drainirig 3/8" stainiess steel and left room for a five vaive manifold fo' be
installed. Without a five-valve manifold ih place, there Was no way o sat tha zero diffsrential
parameter under pressure which is & normal part of the check-and calibration procadure forthis
type of electrofic instument Thera were no cther physical or sofiware changes: directly
affecting the measurement calculation made fo either meter by Eagle or DEO. -All of the
electronic transducers involved were well within calibration pammeters 80 .00 adjustments ware’
made.

The fluld In the lead line appeared to be creatlifig a false differential fo be seen by the Eagle
RTU. There could also have been.jsakage in any of the coppetibrass fittings which we replaced
with stainless stesl ﬁttm;;s and tubing. Once:the fluid and potential leakege was eiiminatad,
measurement accuracy has improved as has been observed In reviews of the hourly data since’
this time. 1t is not possible to directly quantify the amount of error invoived due {o the fluid in the.
lead lines as it was unexpected when we found the high side to be dry. This would also have.
contributed 1o a higher error at lower flow rates dus.to the downsiream sense line not. seeing.an.
accurate downstream pressure reading.

As indicated above, we made no parameter or calibration changes 1o either device that m:pid
have affected the measurement results, The only physical changs was 1o replace the /4"
copper tubing Jesds ‘with 3/8" siainless and install the sense Hnes in a fully ‘gelf dralning
configuration, The variables in both devices were aiready set to. the same values for the
measurement patameters being used to calculate. One additions! request that was made 1o
Mark with Cutter Exploration was to reinstall the fsmperatire probe in the ‘comect msasurenyent
location downstream rather than upstream of the Esgie RTU. This could easlly be
accomplished. by replacing an efbow immediately downstream of the orifice flanges with & tee
and locating the-RTD témperature probe:into. the flowing stream - not a huge source of error,
but yet a contributor to the overall accuracy of the measurement facilily.

Thera wera no parametsr changes. mada either by: Eagle or Dominion on this date. As 1 have
siated previously, | belleve the perceivad measurement discrepancy at this site is- far more.
related to periods of low flow rate than electionic emor in-the-two devices. 1 can with absciuts.
certainty assure all parties that other than replacing the lead lnes 1o ihe Eagle RTU, there were:
no major changes or changes at all made to ofther mesasuring device or any Wnterhal
measurement comection parametars.

All of the parameter setlings in the Eagle RTU weré set.up accordmg to DEQ published.
specifications. Supsrcompressibiilty s set 16 1.0, Aimospheric base is set o, 14.4, Temperatyre
Base Is set to 80 Deg. F and Base Pressure set to 14.73. Specific gravity is set to .64 as also
specified in the DEQ documentation. Thesa values were all correct on the date in question
when we reviewed them. They are alse comectly set in the Meisz-Hood and Pizzino #1 which
Eagle recently installed and verified with Jim Relnman on site with us.

Several screen capturss are depicted below with some additlonal comments following.
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In both of the graphs shown, there is excallent agreement in the daita.

While one graph appears fo show- a deviation, the scales are not the
same. When closely observed, the MiniMax actually shows slightly
higher readings. Instantaneoys value’ compansons between two meters.
should not be utilized for comparative purposes as the while the trends.
should parallel, the actual observed instantaneous numbers will' not’
generally be in agreement. As seen by the graph above plotted from
hourly integrated historical information, the two meters maich almost
exactly on an integrated basis.
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Due to a number of factors, avaluation hawd on instantaneous or gven shoﬁ duration. data may
show exaggerated errors — this s primarily -due fo the difference in the daia gethening
techniques of varous -manufacturers’ electronics devices and. is true whére in his case the
Eagie RTU continuously integrates the flow and the MiniMax wakes Uj b ‘8échy revolution of the
instrument drive:and Integraies. Obvmusly ‘on & short duration test the rates would visually
appear lo divergs. This' visitel evaluation is further compoitnded when the duration between
waks ups and infegration.on the MiniMax is much longer on low fiow retes — drive spins slower,
less pulses causing integration. Over fime the two will begin to catch up and normalize with
each other. The wake up .on each revolution Is typical of most every davica sold in the
marketpiace, including Eagles comecicr. This can be configured differently in Eagles' dovim
however it-does. drive’ up the.cost and power requiraments. on the voluma corracton: a
high speed pulse and more rapid sampling rate. would potentially improve the shorter: dum&n
comparability, but not necessarily the accuracy.

Throughout this process, Eagle has token a purely measurement approach to- this evaluation.
without regard to either personalities or past discussions on elther side. The only.evaluation that
can be mada relative to measurement systems must-be based on actual data and facts where
measurement is concerned. We will keep our comments below in that regard.

Measurement is. measurament and can only be based on mesasured variables: and contract:
agreements. As such DEC piiblishes their basic set of measurement parameters and fotad
values 1o be used on their gas purchase sites. A meter is a meter, and if all of the metrics agree,

thie pressure and femperature measurements accurately made, the resulis of any two meters
shouid be able to be brought into:-very close agresment on an integrated time basis regardidss
of the measured temperature and pressure parameters at the meter location,

T‘hmgs which more directly affect the measurement sccuracy are properly sized meters for the
given flow rate, piping condition's affecting the delivery capabiiity, downstreain load {consumers
or other off takes) and physicai piping constraints in tenia of feduced port valves, etc that
create pressure drop between the meter and the dellvery point. .

From our evaluation, there ade several factors at- work: - As @n axamplae at the Pizzine #%, by #ee
time that the gas reaches the DEQ pipeline there is only'In Fagles and DEQ's estimate about a:
pound of pressure differential remalning to push the gas into the DEO system. The mtantkan
that this s a low side mefer causing the issue s only partially correct. The meter ddes infroducs
additional pressure drop, but this is not related in any way to measurement: swor as we have
seen since we actually could gee the integrated values.of both meters on'the web, What dges:
cause a problem is all of the reduced port valves and fitings downsiream of the regulators
which protect the DEO pipeline. When, as has been cbserved, the meter is-on.the high side of
the regulators, the gas flows better (less prassure drop) and the meters seem {o agree from a
measurement perspective. befler with what you expect to be able fo produce. This is actually
not a measurement issua but a physical piping one créating an image of belng better aind mgre
accurate measurement.

On the K874 site, once the issue was cleaned. up with respect 1o the differential fines gc!ng, o
the Eagle RTU, the measurements came into much bettér agreement. The agreament géts
better as the flow rate goes up for several reasons. Higher differential is genarally beller
measurement, more so on a circular chart than a0 electronic aulo ranging transmitter
(Honeywell) wh:ch Is far more accurate-in very low differentials than @ circular chart. Rotary
maters are typically maere iraccurate in the low end of their flow rangs and we verified this:
during our prover test where the amor was considerably higher once the meter got to less: than
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5% of max flow range. Since the proof s based on' atmospheric conditions, the- aoﬂual
volumetric srror af flowing conditions wher oparating in this low. range must-be multipliad by ihe.
pressure and temperature factors. In the case of K974 this is approximately a multiplier of 13:at:
an average line pressure of 180 psi. Once the meter gets into the 10-14% of rate rangs i does
fall into normal meter accuracy:tolerances. The low flow rate s also contributing to the short
term integration velues as the meter oniy wakes up on the revolution of the instrument ddve
under the MiniMax Corrector.

For these reasons, and the fact that K974 is now running on an hourly basis In the higher flow’
rates {typically above 10% currantly) with'the addition of tha: sixth well, the-agresement balween
the metars s much better. This is very predictable given the prover resuiits.
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The graph shown above is for the period of 10 AM on 23 April fo 10 AM on 24 April. DEO and
Eagle arrived on site at approximately 10:30 AM on the 23" and proceeded to check the two
meters. "When the fubing leads fo the Eagle RTU were disconnected for calibration, the
downstream lead showed a signlﬂeant amount of Buld built up in the lead line; the upstream lead
was virually dry with very little. if any- condensation or fluid present, Calibration of the
Differential and Pressure transducér showed very minimal etror on calibration. snd- neither was
recalibrated or adjusted. There was no:manifold on the Eagle RTU and.as such a zer. under
pressura adjustment could not be made, The copper leads were replaced with stainlass stea] in
a self draining configuration and space left for a standard five valve manifold to ba ingtalled.per
proper measurement practice.

The pressure measurement on the MiniMax was also verifled and found to be well within
acceplable measurement specifications for accuracy of the transmitter. No other adjustrmeits
were made to-the MiniMax Corrector,

DEO: 600002671



Data concutrenca batween the two meterd began within gn hour of completion-of the instaflation
of the new lead lines and the fwo meters being placed back in service. This agreement has
continued at the range of flow raies seen by the two metsrs sings this ime in the sampiings that
have been reviewed.

Subsequent to this test, a transfer prover test was run using Eagles Transfer Prover on the DEO
Roots Meter. Thzs test showed that the Roots meter wag within acceptable. measuremegnt
tolerance above thé 10% of capacﬂy flow values and deteriorated as the flow rate dropped
below the 10% maik. The meter showed appm)dmately 8% error at the 5% of capacity. point at
atmospheric condifions.

| would be happy to discuss this In further detell at anyone's convenienice and hope that the
dala and services Eagle has provided assist in clearing up any measurement qusstions.

Regards,
Dave Kimberlirg

Director — Producer Sales.
Eagle Research Corp,

DEO 000002672
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BEFORE
THE PUBLIC UTILITIES COMMISSION OF OHIO

IN THE MATTER OF THE
COMPLAINT OF CUTTER
EXPLORATION, INC.,

Complainant, Case No, 09-1982-GA-CSS
V‘

THE EAST OHIO GAS COMPANY d/b/a
DOMINION EAST OHIO,

Respondent.

AFFIDAVIT OF JEFFREY A. BAKER

STATE OF CHIO )
) ss:
COUNTY OF LAKE )

Jeffrey A. Baker, being first duly sworn, states as follow.s: |

1. I am Supervisor of Gas Operations for The East Ohio Gas Company d/b/a
Dominion East Ohio (“DEO”). In that position, I am responsible for a wide range of operations
functions related to DEO’s transmission, distribution, production and high-volume industrial
lines and equipment. Specifically, I am responsible for operations on portions of the NM11
distribution system, and I supervise the maintenance of DEQ’s lines and equipment, including
meters and regulators, on that system, 1am familiar with the operations of Complamant Cutter
Exploration, Inc. (“Complainant”) on that systenn, and I was responsible for the shutting-in of
various metering stations associated with wells owned by Complainant.

2. Although Complainant requested that DEO reset the regulators associsted with

~ Complainant’s wells so that the upstream regulator was the worker regulator and the downstream




regulator was the monitor rcgulator, and although DEO agreed to this change, Complamant has
never followed up to schedule that work.

3. In February 2009, I saw that Complainant had tampered with the gas cleaning and
safety equipment at the Petronzio Mayfield (P368), Komidar / Oberle (P449) and Hoenigman
(P222) sites. This tampering consisted of bypassing the cleaning equipment and allowing free
fluids and debris to flow through the rotary meters at those locations and into DEO’s NM11
system. Such tampenng poses a threat to the safety and reliability of DEO’s distribution sa‘vme.
DEO shut-in production from those locanons for thirty days. |

4, In August 2010, field personnel discovered oil in the lines at the Murfello
(P441) and Armstrong (P349) sites, which resulted in customers experiencing gas outages, DEO
shut-in those wells. We also discovered oil in the Ilines at the Kokay (P158) site in JOCtobez' 2010,
and shut-in that site. In March 2011, field personnel discovered more oil in the lings from the
Armstrong (P349) site when one customer reported a gas outage, As a result, DEO shut-in the

Armstrong site for a thirty days.

l Je. j
Sworn to before me _

this 1 7*Nday of March, 2011,

M:‘/L{L&I S /{C{‘-“?
lor 12~ 20/3.

Notary Public

s “!" ]

( /
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The information presented in this brochure is for informational purposes only, For actual design
assistance please visit our website at www.mosaneycontrols.com cr see your local rapresantative.

© 2001, 2004 Drasser, In¢.
Moacney and Flowgrid are ragistered trademarks of Dresser, Inc.
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Mooney® Flowgrid® Regulator
The Mooney® Flowgrid® regulator was designed to fill the need

for an easy-to-maintain valve that would bé used primarily with
self-contained pilot systems for pressure or flow control of almost
any gas or liguid.These key design elements equate to increased
productivity.

Extremely high accuracy of control, incredible responsiveness, wide
rangeability, minimal parts and top entry aécess to all components
makes the Mooney Flowgrid regulator the fegulator of choice. Our
customers tell us what they ke most about the Mooney Howgrid
regulator is... “you just set It and forgel it”.

Key features and henefits are: _
« In-line maintenance with minimal parts -

* Rugged fabric-reinforced throttling element/diaphragm
provides wide-rangeability, stability and fast response in
severe service conditions .

« Elliptical main spring provides a high frequency response,
proportional action for stability, & consistent low minimum
differential and shut off force

» Spring case has small volume to enhangce speed of response
and stability :

= Over eighty-eight vaive body options to fit any application

« Throttle plates offered in four standard capacities 100%,
50%, 75% and 35% or any custom capacity desired

« Symmetrical throttle plate design inhibits debris from
accumulating under the seat and effecting shut-off

+ Drilled-hole throttle plates for reduced neise and extended
diaphragm life

» Equal inlet/outlet pressure rating for all sizes assures easy
operation with no special start-up procadures

+ Dual-port valve design provides redundéncy with duai pilots and
exira capacity with one pilot

* Compact size for easy instailation in any position




Principle of Operation

Pressure Reducing Valve
At no flow, when the outlet pressure is greater than the set RESTRICIOR
point of the Series 20™ pilot regulator, the pilot is closed and
full infet pressure foads the main valve spring case through
the pilot loading connection. In this condition, the main
throttling element is closed tightly against the throttling
plate. The pressure differential across the outlet half of

the diaphragm adds to the spring force to close the valve
(Fig 1).

As demand for flow occurs in the downstream system, the
outlet pressure drops, causing the pilot to open and start
bleeding pressure out of the spring case faster than it can
enter through the restricting valve. Reducing the loading
pressure above the diaphragm allows inlet pressure to
progressively lift the diaphragm off the throttling plate,
opening the valve and satisfying the demand for the flow
in the downstream system (Fig 2).

FILOT SUPPLY

When demand for flow ceases or is reduced, the down-
stream pressure increases, causing the pilot regulator to
close. Inlet pressure continues to pass through the restric-
tion until the loading pressure equals the inlet pressure.

The spring force, plus the pressure differential across the
outlet half of the throttling plate closes the throtiling eilement
against the throttling plate closing the main valve (Fig 7).

Adjustment of the variable restricting valve affects the
response rate, stability and sensitivity of the regulator.
Smaller restrictor openings result in higher gain (sensitivity)
and slower closing speeds. Larger openings resuit in fower
gain (greater proportional band), greater stability, and faster
closing speed.

e e o o o bt o 50 of A TR

Back Pressure Vailve

In a back pressure relief application {BPV) the valve
functions in the exact same way as previously described
except that the sense line for the controi pilot is located
upstream of the regulator. The action of the pilot is the
reverse of a pressure reducing pilot such that the pilot
opens when system pressure increases above its set-point.
The pilot will close when the system pressure is less than
its set-paint (Fig 5).

. = rliy st

fig 3. Back Pressufe Valve
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Appiications

The Flowgrid® is ideal for pressure reducing (PRV), hack pressure
or relief (BPYY, flow-control, and multi-function cantrol applications
where good regulation, simplicity, and ease of maintenance are of
prime importance,

The Flowgrid can handle gas and liquids that are relatively clean,
noncorrosive, and compatible with standard carbon steel/17-4ph
stainless steel/nitrile rubber construction. The normal temperature
range is -20°F to 150°F. Alternative materials for conditions outside
the normal temperature range are available.

The Flowgrid can easily be interfaced with conventional pneumatic,
electronic or microprocessor-based controliers for a variety of
nressure and flow control applications. These applications can
often resuit in lower overall costs and substantial energy savings.

Natural Gas Industry Applications

LA L U N

Gistrict Regulator

Monitor Reguilator

Relief Valve (BFV)

Flow Gontrof
Compressor Fuel Gas
Co-generation Fuel Supply

Industrial Applications

SSRNRNSS

Boiler Fuel Gas

il

Water

Industrial Gasses (e.g., air, nitrogen, argon)
Bi-tirectional Pressure Control

Check Valve

Differential Gontrol Préssure or Flow

Set-Point Control Preumatic Control Application

The Jordan® 1020 Actuator connected directly A pneumatic input signal to a Badger® Control

to any Series 20" pilot allows remote control Pilot mounted on a Flowgrid® valve offers a variety
of any set point between 5 i.w.c. and 800 psig. of pressure, flow and remote set point options.

The actuator is available in a variety of
electrical classifications, voltages and

Remots control of the Series 20 pilot set point is
also possible by pressure loading the spring case

input signals. through the tapped vent connection,

Jordan is a registered a trademari of Rotork Co,
Badger Control is a regisiered trademark of Badger Meter inc.




Over Pressure Protection
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L= LOADING

MONITOR REGULATOR OPERATING REGULATOR

Standby Monitor System (Fig 4)

Under normal operating conditions, one of the Flowgrid® regulators operates as a wiorker whaie
the other acts as a monitor of the system, The upstream or downstream regulator tan serve
gither function.

The monitor pilot is set at a slightly higher pressure than the worker {e.g., +5%). If the
operating regulator should fail, P, will increase until it reaches the set point of the monitor pilot,
allowing the monitor regulator to take over protecting the downstream system P, from being
over pressured.

NOTE: On dead-end systems,.a token relief downsiream of the second stage regulator is recommended 1o
compensate for slight leaks due fo wear or debris in the monitor regulator and/or operating regufato:;

NOTE: Ref. Fig 4. Use afternative oullet 1o insure full capacity when the pressure drops across the fe&ufa@o‘r ara less than
60 psid. NOTE; System will shut off at upstream pilot setting.

LEGEND

I = INLET
0= QUTLET
§= BENSE
L= LOADING

157 STAGE & MONITOR REGULATOR 2HD STAGE REGULATOR

(Fig 5)
Working Monitor System (Fig 5)
Under normal conditions, both Flowgrid® requlators are working to reduce pressurd ina .
two-stage sequence. If a problem occurs in the upstream regulator, the downstream regulator
takes over the entire pressure cut, maintaining P, at the same pressure. If the downstream
regulator fails, P; will rise, causing the monitor pilot on the upstream regulator to take over
maintaining the pressure in the downstream system Py at the set point of the monitor pilot.

NOTE: On dead-end systems, a token reliet dowastream of the second slage regulalor is recommended to
compensate for slight leaks due to wear or debris in the monitor regulator.

?m ?‘Er An additional benefit of this system is the lower noise level that restits when the pressure is redused in
wo stages.
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SPECIFICATIONS

8izes

12

‘Budy Styles

Single & Duat Port

dB_udy Materials

Steel, Ductile fron,
& S57

Screwed, Socket Weld, §
Flanged, Hangeless, 1§

Minimum/Maximum

& Buttweid

Outlet Pressure Range| 5 i.w.c. - 900 psig
Max Operating 800 psid,
Differential 171000 psid
Max Emergency 1000 psid
Differential {urdess Bmited by body rating
B 1" 1500 psid
Cracking Differential 4+ 1 psid
Temperature Range -20°F - 150°F

-4(°F - 175°F

Flow Direction

* Mot available In all sizes.

Bi-Directionai

Type 20" Outlet Pressure

Range

WHITE | ]|  20L 5-15iwe |
BROWN | 20L 10-40 f.w.c.
YELLOW - 20L 1-3 psig
ORANGE | 200 2-5 psig
GRAY M| 20L | 48 psig
RED M 20 3-12 psig

CADMIUM BB 20 10-40 psig &
BLUE 20 25-90 psig
PURPLE 20 60-200 psig
sLack W 20 | 100-260 psig-
WHITE/GREEN [T 200-450 psig
sLack I | 200:520 psig
WHITE/GREEN (I | 400900 psi

Guidelines for Diaphragm Selection

: i!ot available In:

20L Atuminum & Bronze, 20 Brass

and 58T, 20H Brass and SST

Note: Minimum temperature is defined as lowest temperature for normal valve operation. Valve will operate befow this
temperature, but respo
(below -40° F), flexure

the diaphragm.

75 Duro -20t0 150 1000 psid 800 psid Best alf around 60 psid to
(standard) material max differantial
60 Duro* -2510 150 300 psid* 300 psid* Best shutoff at low ' - Low differential .
differential pressure {100 psid or less)
© . OF low temp.
80 Duro 510175 1000 psid 800 psid Higher abrasian & * High differential
High ACN swelling resistance {400 psid or higher)
or abrasive conditions.
with distillates
80 Durop -20 1o 150 1000 psid 800 psid Higher abrasion . High Differential
Low ACN resistance & low {400 psid or highar).
temp. flexibility |  or abrasive conditions
at low temperature

nise times may increase and bubble-tight shutoff may be impaired. At extreme low lemperatures
of the diaphragm may result in eracking of the material. This will requife replacemént of

Maximurm differentials listed are recommenifed for best diaphragm life. Exceeding these differentials will not result in
diaphragm damage, but may accelerate wear of the part.

“The 60 duromeler diaphragm is standard on the Flowgrid® 250 Valve which is a ductile iron and atumittum construgtion with

a maximum inlet and differantial rating of 250 psi




Valve Performance
Performance with Series 20L" and Series 20™ Pilot

ing Mode Restrictor Sef at 4

Pilot Spring Range Lockup Droop Max Capacity 1 Boost @ Constant Flow 2
White 5 iwe. -15iw.c. 1.0iw.e. 0.5 iw.c. 0.7 iwe.
Brown 10 i.w.e. - 40 iw.c. 1.0iw.c. 2iw.c. 0.7iwc.
Yellow 1-3 psig i 0.15 psig 0.25 psig
Orange 2-5 psig 0.25 psig
Gray 4-8 psig 0.30 psig

" Batk Pressure Mode

- _ﬁ_estrimar Setat d

Restrictor Set at 4

Serles 20-Pilot

Pilot Spring Range Lockup Bruu\p1 Boost @2 Baild up Lockup
Max Capacity | Constant Flow | Max Capacily
Red 3-12 psig 1.0 psig 30 .70 psig 4 4
Cadmium 10-40 psig 1.0 psig 30 .70 psig +50 psig | -1.0 psig
Blue 25-90 psig 2.0 psig .60 .70 psig +.50 psig | -1.0 psig
Purple 60-200 psig 2.0 psig 1.30 .70 psig +1.0psig | -1.0 psig
Black 100-260 psig 5.0 psig 2.00 .70 psig +3.0 psig | -1.5 psig
Green 200-450 psig 10.0 psig 4.00 .70 psig +5.0 psig | -2.0 psig
HP Black 200-520 psig | 10.0 psig 4.00 1.50 psig +5.0 psig 3 | -3.0 psig
HP Green 400-900 psig | 20.0 psig 8.00 1.50 psig +12.0 psig 8 | -5.0 psig

4 Minimum set point for the Flowgrid Valve and Pilot when Used as a
relief valve is 15 psig or the minimum differential, whichever is greater.

1 Inlet pressure (Py) constant
2 Per 100 psi decrease in inlet pressure {Py)
3 SST/Delrin trim regdrac

Minimum Pressure Differential Versus Capacity

1" 75 Duro, STD Spring

1" 60 Duro, Low Spring

27 LP 75 Duro, STD Spring

3" 75 Duro, STD Spring

2" ST 75 Duro, STD Spring ;1
4", 8" 75 Dure, STD Spring i
G 2" 5TD 60 Durp, Low Spring
# 4", 6" 60 Dure, Low Spring

| 2"LP 80 Duro, Low Spring
J 8" 80 Buro, Low Spring

36

MmO O om

Use the chart at left to determing the 2
amaunt-of dvailable capacity fhrough ¥
& Flowprid” valve when the differential :
pressire across the regulator falis
below 30 psid.

For example: At 15 psid a 1” single port
valve with & standard maiil spring antd
....... B 75 durometer diaphragm (A}p can flow
A NN 50% of folal calcuiated capacily in tiis
N condition. With 2 low diffsrential main
R spring and 60 durometer tiaphtagm-ls
instalfed (B) the vatvg cah fiow 100% of
its calcutated capacity.

CAPACITY.
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universal Gas Sizing Equation

0=, /520 Cg"’i'sm[iﬂj AP ]de‘g.

GeT G P
Q
Co =
’ pey/ 520 esin [\/ PL.Ps ] deg.

GeT ¢P1

Simplifies Simplifies
1.29 1.00
Naturat gas @ 60°F ‘Gritical flow
& 0.6 85g

0 = Flow Rate (SCFH)

Cg = Gas Sizing Coefficient

P, = Inlet Pressure (psia)

AP = Pressure Drop Across Valve (AP = Py - Py} (psid)
P, - Dutlet Pressure (psia)

¢ = Valve Recovery Coefficient (C; = Cg/Cv)

Cv = Liquid Sizing Coefficient

G = Spacific Gravity (0.6 for Natural Gas) (1.0 for Air)
T = Gas Temperature (°Rankine} (T = 460 + °F)

Simplified Gas Sizing Equation

In the following term (Py -Py )/P¢ equals .64 or
greater, then sonic velocity is present in the valve and
the simplified version of the gas-sizing equation may
he used.

Air: 0 =P Cg Natural Gas: Q = Py Cg 1.29

Note: Vaive sizing and selection software is available
for download at: mooneycontrols.com

Liquid Sizing

Q=Cvfy \/ AP
G

APa or AP Allowable

APy = Py-Py or

APy = 8 (Py-Py) } whichever is less

Q = Flow gpm {Gallons per minute)

Cv = Liquid Sizing coefficient (see valve selection)
G = Liquid Specific Gravity

Py = Inlet Pressure (psia)

P, = Outiet Pressure {psia)

Pv = Vapor Pressure (psia)

Fy = Piping Swage Factor

Use the minimum infet and maximum fiow conditions for a given application and

Gas Velocity

To avoid generating additional noise in the outlet
piping, it is recommended that the body outlet velocity
be limited to approximately 0.5 of Mach. This equates
to approximately 500 ft/sec for air and 700 ft/sec for
natural gas. Swages (reducers) should be used to
further reduce the outlet piping velocity to approxi-
mately 200 f/sec or less to minimize pressure 10ss.
The formulas for velocity and pipe size are as follows:

y= 7480
d2P,

V = Velocity in fi/sec

d = Internal pipe diameter in inches
Q = Flow in MSCFH

P, = Quilet pressure (psia)

NOTE: To avoid the possibility of excessive noise,
vibration, and damage to the requlator and piping,
the outlet velocity should not exceed 70% of
sonic velocity.

Natural Gas: 1000 ft/sec

Air; 770 fifsec

Sofve the equation for Cg. For optimum performance, select a reguiator {o operate

in the 10-80%
size a Flowgrid® regulator.

range. A Mooney Control representative can help you select and



http://mooneycontrols.com

Single Port Designs

Nominal .. Stock No. End Max-Pressure Nominal Gy - Faceto Fac
Size gnchesy | Conpeglions {psig) Por! Size (inchies] iz (Valve only}
FG 11 & 12 Npt/Swe 1480 i 450 , )

1 FG54** | 150 Cl Flg 285 1 450 | 134 3 7.25 14 Ibs.

1 FG 55** 300 G} Flg 740 1" 4501 134 34 7.75 16 ibs.

1 FG 56** | 600 Cl Fig 1480 1" 450 | 134 34 8.25 18Ibs. §
1-174 [FG13 & 14 Npt/Swe 1480 1" 450 | 134 34 7.00 11l6s. §°
1-1/2 | FG 47 & 48 Npt/Swe 1480 1" 480 134 36 7.00 11 {bs.

1 FG 24 Npt 250" 1" 4281 131 32 7.00 8 Ibs.
1-1/4 FG 25 Npt 250" 1" 4321 136 3 7.00 8 lbs,

1-1/12 FG 26 Npt 250* 1" 457 14 32 7.00 8 Ibs.
2x1 |FG29&50 Npt/Swe 1480 1" 500 134 37 700 14 Ibs.
2x1 FG 51 150 Gl Fig 285 1" 5001 134 37 10.00 23 Ibs.
2x1 FG 52 300 Cl Fig 740 i" 5001 134 37 1050 26 |bs.
2x1 FG53 | 600CIFg 1480 1” 5001 134 37 11.25 30 ths.

2 FG18&2 Npt/Swe 1480 25 | 1130 32 35 8.00 25 lbs.

2 FG3| 150 ClFlg 285 2"Std | 1130 32 32 10.00 37 Ibs.

2 FG4 300 C1 Ag 740 2" Std 1130 32 35 10.50 39 1bs.

2 FG5 600 Cl Fig 1480 2" Std 1130 32 35 11.25 43 lbs.

2 |FG27 & 28 Npt/Swe 1480 2'Lp | 1420 40 35 8.00 25 |bs.

2 FG29 | 150CIFg 285 2"Lp 1420 40 35 10.60 3 ibs.

2 FG 30 300 Cl Flg 740 2" Lp 1420 40 35 1050 37 Ibs.

2 G 31 600 €l Fig 1480 2" tp 1420 4D 35 11.25 . 40 Ips.

2 FG 82 NPT 250" 2" Llp | 1600 46 35 8.00 17 ths.

2 FG 83 (150 Ci Flg RF 250* 2" Lp 1600 46 35 10.00 22 ibs.

2 FG 84 | 150 Cl Flg FF 250* 2'Lp 1600 46 35 10.00 22 Ibs, §

3 FG 16 150 €I Fig 285 3 3450 96 36 11.75 731bs. §

3 FG17| 300CIFig 740 3" | 3450 96 36 12.50 85 Ibs.

3 FG 18 600 Cl Flg 1480 ¥ 3450 96 36 13.25 94 Ibs.

4 FG 39 150 Gt Fig 285 4" 8500 172 38 13.88 103 Ibs.

4 FG 40 300 Cl Fig 740 4" 6500 172 38 14.50 117 bs.

4 G4 600 CI Fly. 1480 4" 5500 172 38 15.50 143 ths.

6 FG 44 150 Cl Fig 285 6" | 12500 313 40 17.75 200 ibs.

] FG 45 300 Ci Fig 740 6" | 12500 313 40 18.62 240 1s.

6 FG46 | 800C!Fig 1480 6" | 12500 | 313 40 2000 | 330ibs.

8 FG72 | 150 ClFig 285 8" | 20200 530 38 21.38 450 Ibs.

B FG 73 300 CiFg 740 g | 20200 530 38 2238 R00-ibs,

8 FG 80| 600CIFg 1480 8" | 20200 | 530 38 24,00 650 Ibs.

* Ductile Tron & Aluminum Construction  * Special welded assembly




Dual Port Designs

M fominal--Stock No.. ' End  Max Pressure. Nominal  Cy C, FacetpFace = Weight
. <Sizegnctiesy - -+ Conpections.. - (psig) Port Size {inches) {Valye only}
? FG8 | 150ClFig 285 2" Std 1960 56
2 FG9 | 300CHHg 740 2” Std 1960 56
2 FG 10 | 600 GiFlg 1480 2" 5id 1960 56 35 11.25 59 Ibs.
2 FG32 | 150 ClIFg 285 2"Lp 2050 59 /| 4000 501bs.
2 FG33 | 300ClFg 740 2"Lp | 2050 59 35 10.50 “52 (b,
2 FG34 § 600ClFg 1480 2”Lp | 2050 59 35 11.25 - 54 1b
4 Fa 21 150 Gl Fig 285 3 6700 185 36 13.88 145'1bs
4 FG22 | 300CIFlg 740 3" 8700 185 36 14.50 160 ibs.
4 FG 23 | 600ClFlg 1480 3" 6700 185 36 16.50 194 {bs.
10 FG 57 | 150 CiFlg 285 6" | 22000 850 | 40| 2650 | 590ibs.
10 FGa58 | 300CtFig 740 6" | 22000 550 40 27.88 670 tbs.
10 FG59 | 600CiFlg 1480 6" | 22000 550 40 29,80 900 Ibs.
12 FG74 | 150CIFlg 285 8" | 40400 | 1060 38 29.00 1097 ibs.
12 FG75 | 300 ClFlg 740 8" | 40400 1080 38 30.50 1195 fbs.
12 FG &1 600 Ci Fig 1480 8" 1383 Ibs.

Flangeless Port Designs*

L B el

ﬁ“‘ T e s R e

Face 1o Face

'Stock No. .~ End Max Pressure Nominal  Cg Weight

{inchas) 4 0 COHBBGH{]“S _ (psig) Part Size {inches) (Valve onfy}
2 FG 15 1580 CI Flg 285 2" Std 1120 32 27 Ibs.

2 FG 15 300 Ci Flg 740 2" s 1120 32 35 4187 27 Ibs.

2 FG 15 600 Ci Flg 1480 2" Std 1120 32 35 4187 27 Ihs,
. 2 FG 35 150 Ci Fig 285 2 Lp 1300 37 35 4.187 27 Ins.
2 FG 35 300 C! Fig 740 2" Lp 1300 37 35 4,187 27 1bs.

2 FG 35 600 Gl Flg 1480 2" Lp 1300 37 35 4187 27 lhs,
4x3 FG 19 150 Gi Fig 285 3 3400 g5 36 5.81 92 Ibs.
4%3 FG 20 300 Gi Fig 740 3 3400 95 36 _5.81 92 Ibs.
6x4 FG 42 150 Ci Flg 285 4" 6400 | 172 37 8.00 115 lbs.
6x4 FG 43 300 €l Fig 740 4" 6400 | 172 37 8.00 115 fhs.

* Same dace-lo-face dimensions as Grove Models 82 and 83 regulaﬁmrs. o

Type-A Flangeless Port Designs*

ace to Face

“ Same face-to-face dimensions as American Meter

Flow Va

jves.

Nominal - Stock'Mo. . Efd Max Pressure Nominal Weight
. Size (inehes). .. Cohnections {psig} Port Size {incties) {Vaive oniy)
2 FG 100 150 Gl Flg 285 2"Lp 1420 35 "~ 3.03 29 lbs.
2 FG 101 300 Ci Fig 740 2" Lp | 1420 40 35 308 29 Ibs.
2 FG 102 60¢ C! Fg 1480 2°Lp | 1420 40 35 341 24 Ibs.
3 FG 103 150 Cl fig 285 3" | 3240 g5 36 372 60 Ibs.
3 FG 104 300 Gl Fig 740 3" | 3240 60 1bs.
4 FG 106 | 150 ClFlg | e5hs
4 FG 107 | 300CiFl ] 85lbs,




