>

20

GAS ACTUATOR ALTERNATIVES

ACTUATORS

How the EPA's
Emissions Rule May
Impact Actuator
Choices

The move toward net zero emissions by
2050 was just released during the COP28
meeting in Dubai.

TIM CHICOINE WedgeRock Engineered Solutions
GOBIND N KHIANI GAPV Inc.

Climate-related disclosures are becoming
an essential and expected element of corporate communi-
cations, and all signs point to these disclosures becoming
mandatory. Investors, communities and stakeholders are
pressuring companies of all sizes to act on the environ-
mental and social aspects of their performance. Focusing
on environment, social and governance (ESG) efforts could
be a differentiator when it comes to securing new contracts
or customers for oilfield services. The recent surge of focus
on ESG matters by investors and other affected stake-
holders has only been intensified by current public health,
economic and societal crises.

Essentially, ESG is meant to be a way by which companies
can be assessed or ranked for a wide variety of factors that
measure the nonfinancial, social impacts of their invest-
ments and operations. At the same time, ESG is being used
to provide socially conscious investors with a range of
business and investment opportunities.

Some of the ESG target highlights that can shape the
industry are:

» New targets to reduce methane and greenhouse gas
(GHG) emissions intensity from its operations by
30-50% by 2030, and net zero by 2050.

» Advancing the commitment towards new technology
along with diversity, equity and inclusion.

» Expanding safety programs to include advances in
targets for health and safety.
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Along with the new ESG requirements, many gas utility,
transmission and midstream and gathering companies,
and gas utilities are being required to install rupture miti-
gation valves (automatic control valves or remote-control
valves) to meet Pipeline and Hazardous Material Safety
Administration’s (PHMSA) “Final Valve Rule.” In addition,
the Environmental Protection Agency (EPA), under
the direction of President Biden, is proposing changes
to the Clean Air Act, 40 CFR 60. First proposed in the
Federal Register on November 15, 2021, and after a year of
comments, the EPA released an update that was printed in
the Federal Register on December 6, 2022. The final changes
were released on December 2, 2023, in conjunction with
COP 28 in Dubai. The EPA is implementing “New Source
Performance Standards” (NSPS, also known as NSPS OOOQOb)
for greenhouse gas and volatile organic compound emis-
sions from the oil and gas industry. NSPS OOOOb will be
backdated to December 6, 2022, the date the supplemental
proposal was released. The EPA is also implementing new
emission guidelines (also known as EG O00Oc) for the
states to follow in establishing standards to reduce green-
house gas emissions. One area the EPA is targeting is the
reduction of methane and volatile organic compounds
(VOCs) by disallowing the use of natural gas-driven
controllers at new, reconstructed and modified sources
of emissions. This proposed rule was sent to the Office
of Management and Budget (OMB) at the White House on
September 28, 2023. The OMB should have this finalized and
printed in the Federal Register by late 2023 or early 2024.
Once enacted, owner/operators of oil and gas facilities will
have 12 months to comply with NSPS OOOOb. The states
will have two years to submit their Emission Guidelines to
the EPA for approval and then owner/operators will have
three years to comply with that state’s emission regulations.

With thousands of gas-powered actuators currently oper-
ating in the field, valve operation in the gas industry can be
a major source of greenhouse gas emissions. Until recently,
there were few viable alternatives available to meet perfor-
mance requirements within the existing pipeline infra-
structure. Historically, pipeline valves are operated using
standard efficiency gear operators, remote controlled actu-
ators or automatic controlled actuators as determined by
the application, valve torque, available operating media and
preference of end users. In the case of larger diameter ball
valves, even when these valves are operated infrequently,
“convenience actuators” are often installed for the health
and safety of personnel.

These convenience actuators are installed at substantial
installation cost and maintenance. Driven by “human factor
specifications,” this approach is taken to keep operations
personnel from turning handwheels hundreds of rota-
tions to open or close a valve, as is the case with standard
efficiency gear operators. These convenience actuators are
often low-pressure pneumatic (with regulators and relief
valves), gas/hydraulic oil (also referred to as gas over oil)
and direct gas actuators. Unless instrument air is avail-
able in the case of low-pressure pneumatic actuators, the



above listed actuators require the use of natural gas from
the pipeline to operate. During operation of pipeline-gas
assisted actuators, natural gas exhausts to the atmosphere.
While once considered acceptable, this methane venting is
now considered fugitive emissions of greenhouse gases.
Quantitative and verifiable reduction of greenhouse gases
is a prime environmental initiative in corporate ESG sustain-
ability and is rapidly gaining clarity and traction. This new
focus is driving the design of new solutions using high-per-
formance manual and electric alternatives to gas-powered
valve actuators. These next generation actuator packages
are key to achieving aggressive and responsible ESG goals by
reducing Scope 1 and Scope 2 greenhouse gas emissions
New products on the market, such as high-efficiency
worm, planetary and spring return gears, are finding a place
in energy and industrial applications. A high efficiency gear
is loosely classified as any gear that is greater than 50% effi-
cient. Standard-efficiency worm gears, most prominent in
valve actuation, are typically
35% or less efficient by design,

The cleanest as this makes the gear set inher-
energy is that ently self-locking, meaning

. g torque driven from the valve
which is not stem through the output of the
consumed. gear will be transmitted through

the gear train to the input (back

driven). To overcome back-
driving/non-self-locking gear trains, an anti-back drive
device must be employed in many applications to make
these advanced actuators suitable and compliant. With the
proper design, the use of high-efficiency gears provide valve
actuation that can reduce power consumption or work by
more than 300% in many applications while eliminating the
venting of greenhouse gases.

High-efficiency worm and planetary gears can signifi-
cantly reduce the work required to operate valves over
standard efficiency worm gears. The benefit for the
customer is easier manual operation compared to that of a
standard efficiency gear. An additional benefit is decreased
operation time in manually intensive operations such as
pig launching and receiving.

High-efficiency gears can also be coupled with electric
actuators to reduce operating times over conventional gears
and power consumption by as much as 70%. But remember,
the cleanest energy is that which is not consumed. The use
of high-efficiency gears, especially planetary gears, are being
used to significantly reduce power consumption while still
meeting performance requirements; a sample calculation of
the power consumption for a standard-efficiency worm gear
compared to a high-efficiency planetary gear utilizing 16-,
20-, and 24-in. 900# ANSI valves is shown at right. The same
electric actuator was used in all cases to illustrate the differ-
ences.

The graphs on p. 22 show power consumption per cycle,
over a 10-year period and over a 30-year period. As one can
see from these calculations, power consumption is often
reduced by more than 50%. This reduced power consump-
tion of this sample project results in a lower carbon foot-
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" STANDARD  HIGH EFF.
16" 900# Valve EFF. WORM  PLANETARY
Ratio 227.5 95
MA 84.6 86.7
Efficiency 37.20% 91.30%
Required input ft-Ibs. 84 82
Rim pull 30" HW 54 52
Turns 60 24
240v/1ph/60hz Actuator
Act. RPM 150 150
Time in seconds 23 9.5
Locked rotor/Start current (A) 72 72
Nominal current (A) 8.7 8.7
Power Consumption (kW/HR)

At start current 0.1 0.042
At nominal current 0.012 0.005
Cycles per day 0.1 0.04
1 year 37 15

10 year 365 153
20 year 731 305
30 year 1,096 458
40 year 1,461 610

" STANDARD  HIGH EFF.
20" 900# Valve EFF. WORM  PLANETARY
Ratio 455 180
MA 164.4 164.3
Efficiency 36.10% 91.30%
Required input ft-Ibs. 85 85
Rim pull 30" HW 54 54
Turns 114 45
240V/1PH/60HZ Actuator
Act. RPM 150 150
Time in seconds 46 18
Locked rotor/Start current (A) 72 72
Nominal current (A) 8.7 8.7
Power Consumption (kKW/HR)

At start current 0.2 0.079
At nominal current 0.024 0.01
Cycles per day 0.2 0.08
1year 73 29

10 year 731 289
20 year 1,461 578
30 year 2,192 867
40 year 2,923 1,156

" STANDARD  HIGH EFF.
24" 900# Valve EFF. WORM  PLANETARY
Ratio 819 285
MA 302.9 260
Efficiency 37% 91.30%
Required input ft-Ibs. 72 84
Rim pull 30" HW 46 54
Turns 205 71
240V/1PH/60HZ Actuator
Act. RPM 150 150
Time in seconds 82 28.5
Locked rotor/Start current (A) 72 72
Nominal currrent (A) 8.7 8.7
Power Consumption (kW/HR)

At start current 0.36 0.125

At nominal current 0.044 0.015

Cycles per day 0.36 0.13

1 year 132 46

10 year 1,315 458

20 year 2,631 915

30 year 3,946 1,373

40 year 5,261 1,831
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Power Consumption Per Gearbox - Kw-Hr

0.400
0.350
0.300
0.250
0.200
0.150
0.100
0.050
-0- &=
4in. 6in. 8in. 10in. 12in. 16in. 20in. 24in.

Valve Size with Gear (900#)
=@ Standard Wormgear =@ Planetary Gear

Power Consumption (kW-hr)

Power Consumption Per Gearbox - 10 Year Period

1,400
1,200
1,000
800
600
400
200
4in. 6in. 8in. 10in. 12in. 16in. 20in. 24in.
Valve Size with Gear (900#)
—@— Standard Wormgear =@ Planetary Gear

Power Consumption (kW-hr)
?

Power Consumption Per Gearbox - 30 Year Period
5,000

4,000
3,000
2,000
1,000

/

.0- & v

4in 6in. 8in.
Valve Size with Gear (900#)

—@-— Standard Wormgear =@ Planetary Gear

Power Consumption (kW-hr)

Carbon Footprint

= 350,000

§= 300,000

X 250,000

£ 200000

g 150,000

2 100,000

S 50000 I I I

“g’ -0- = || .

& lyear 10year 20year 30vyear 40 year

B std. Efficency [ High Efficiency

VALVE MAGAZINE »< WINTER 2024

10in. 12in. 16in. 20in. 24in.

print if conventional power generated using fossil fuel is
required. This is shown in the chart to the left.

Not only does high-efficiency planetary gear technology
help reduce the scope 2 GHG emissions compared to a stan-
dard-efficiency worm gear but, in many cases, the reduced
power consumption allows for the use of a DC motor in
conjunction with a renewable energy source such as a solar
panel and an uninterrupted power supply. This enables the
creation of an “off the grid” solution. This can be especially
beneficial in remote areas where a zero-emission solution
can be provided, eliminating any scope 1and 2 emissions,
while dramatically reducing the infrastructure cost of
bringing power to those remote areas.

Another new technology that is gaining traction is the
development of mechanical spring-return or failsafe
gears. Spring-return gears can be used in a multitude of
configurations to fulfill different operating conditions
that historically required the use of hydraulic fluid and/or
pipeline power gas. These engineered gears can be used in
manual applications, manual-reset automatic control appli-
cations, manual-reset remote control applications, and
when coupled with a motor operator, spring-return gears
can be used for remote fail-safe ESD applications. Current
spring-return gears out in the market are built using a
high-efficiency planetary gear platform.

Spring-return gears can be operated manually using
alever and spring combination in one direction and
the handwheel for the other. This is an emission-free
solution to a convenience gas-over-oil actuator that uses a
lever-operated solenoid valve to open and close the valve
or a self-contained hydraulic spring-return actuator. The
operator would use the lever to stroke the valve in the “fail
direction” by manually actuating the trigger release mech-
anism that holds the spring. This setup would require the
operator to stroke the valve back to its “ready” position
using the handwheel. The benefit to the employee operating
the valve in a manual fail-safe application is reduced oper-
ation time and workload of the planetary gear to compress
the spring versus a standard gear or hydraulic pump. The
benefit for the organization is less physical work and stress
for the employee compared to a commercial gear, while at
the same time reducing the organization’s methane emis-
sions to zero for each valve stroke.

Manual reset spring return gear

Spring-return gears can be used as manual reset, standalone
emergency shut-down devices. These can be designed to
operate utilizing line pressure from a high- or low-pressure
pilot or pressure switch in an automatic control strategy, or
by receiving an electric signal from the operator’s control
room in a remote-control strategy. In either of these config-
urations, the gear would be set up to go to a “fail position”
when the signal was received — the spring would be
released allowing the valve to travel to its fail position. The
valve would again need to be manually reset to the “ready”
position by operating the gear using the handwheel. This
allows for quick operation in the case of an upset condition
while keeping an operator in the control room from reset-
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Figure 1 Figure 2 Figure 3
High-efficiency High-efficiency planetary gear Manual reset spring return gear
worm gear.

Figure 5
Spring-return gear
with actuator and

positioner

Figure 4
Spring return gear
without actuator

ting a valve to its ready position without someone first going « Reduce power consumption of electric actuators
to the site to identify what caused the upset condition, a « Assist in meeting performance requirements such as
common industry application. speed of operation

Spring-return gears can also be coupled with an electric Every company and individual has a direct and vital role
actuator to provide an all-electric, mechanical fail-safe to play in delivering a shared energy future that is more
actuator. Since no gas power is required for this type of setup,  suitable, just and ultimately sustainable. This requires
valve operation is inherently emission free. Spring return continued collaboration with stakeholders, challenging
gears are independent of the motor operator and therefore the status quo and pushing the boundaries on innovative
can be used with almost any multiturn electric actuator thinking by providing change in society. I

manufacturer, allowing the end-user to maintain conformity
of products in their facility or pipeline, helping with spare
part reduction and operator training/qualification.

In an electric fail-safe application, not only does the
customer get the benefit of an emission-free mechanical Tim Chicoine is the Director of Sales,
fail-safe device, but they also get the benefit of reduced power Americas for WedgeRock Engineered

. . . . Solutions, and Principal of Riverhawk
consumption, reduced operating times and reduced infra- Industrial Sales Inc. He has over
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structure costs. By using the mechanical advantage of the 30 years’ experience in the valve
planetary gear, the output torque required by the actuator is and actuator industry. His focus
reduced allowing for a smaller motor that utilizes less power. IS ©n methane mitigation in valve

In short, electromechanical/manual-mechanical alter- operations for the oil and gas indusry.

natives to gas-powered actuators can help achieve envi-
ronmental objectives, manage longer term asset costs and
provide operational safety in the following ways:
 Eliminate exhaust emissions
» Reduce leak paths of tubing and fittings
« Eliminate valve creep in ESD valves due to temperature
change and piston leak

Gobind N Khiani is a distinguished alumnus
of the University of Calgary. Along with a
Fellowship, he has been on the Board of
Directors for Energy Sustainability Training
for Young Engineers and Geoscientists
and Canadian Prairie Group of Chartered
. . Engineers since 2019, and also serves as
» Reduce maintenance over the life of the asset chairman of the end-user group at API 609
» Reduce the amount of work required to manually open and vice chairman of Standards Council of
or close a valve Canada, and is past chair of the CBEC of APEGA.
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