
Excess Flow ValvesExcess Flow ValvesExcess Flow ValvesExcess Flow Valves
Seth MackaySeth Mackay--SmithSmith

Director of EngineeringDirector of EngineeringDirector of EngineeringDirector of Engineering

UMAC, IncorporatedUMAC, Incorporated
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EFV HIGHLIGHTSEFV HIGHLIGHTSEFV HIGHLIGHTSEFV HIGHLIGHTS

More than 8 million EFVs installedMore than 8 million EFVs installed
Single service, Single meter
Branch service Multi-meterBranch service, Multi-meter
Commercial

Type of Operators being supplied
L l Di t ib ti C iLocal Distribution Companies
Municipal Utilities
M t M t O t

22

Master Meter Operators



EFV Principle of OperationEFV Principle of OperationEFV Principle of OperationEFV Principle of Operation

Spring

Magnetg

Float



Ball and Magnet DesignBall and Magnet Design
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Diaphragm DesignDiaphragm DesignDiaphragm DesignDiaphragm Design
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Spring and Float DesignSpring and Float DesignSpring and Float DesignSpring and Float Design
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Reset StylesReset Styles
BleedBleed--byby

Flow

BleedBleed--byby
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Reset StylesReset Styles
P i i ShP i i Sh ffffPositive ShutPositive Shut--offoff

EFV

EFV
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Performance StandardsPerformance StandardsPerformance StandardsPerformance Standards
MSS SP-115 in 1995 – Design, Performance & Testg ,

US DOT 192.381 in 1996 - Performance

ASTM F1802 in 1997 – Test Method

ASTM F2138 in 2001 – Standard Specification
Pressure 
T tTemperature
Trip Flow
By-pass flow (permissible leakage)

99

Design and Production Testing by Manufacturers



Customer NotificationCustomer NotificationCustomer NotificationCustomer Notification

DOT 192 383DOT 192 383DOT 192.383DOT 192.383
•• EFVs installed must meet DOT 192.381EFVs installed must meet DOT 192.381

•• Single Residential Gas ServicesSingle Residential Gas Services

•• Greater than 10psigGreater than 10psig

•• Continuously throughout the yearContinuously throughout the year

1010
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PROPOSED EFV INSTALLATION PROPOSED EFV INSTALLATION 
REQUIREMENTREQUIREMENT “DIMP”“DIMP”REQUIREMENT REQUIREMENT –– “DIMP”“DIMP”

EFV must conform to DOT 192.381

NPRM Subpart P (§192.1011)

“Service lines serving single family residences”
10psig or greater
Operator experience with contaminants
Commercially available

1111

Cannot interfere with O&M activities
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ConfigurationsConfigurations
SizesSizes
•• ½ CTS to 2 IPS½ CTS to 2 IPS•• ½ CTS to 2 IPS½ CTS to 2 IPS

Service Line Inlet PressuresService Line Inlet PressuresService Line Inlet PressuresService Line Inlet Pressures
•• 5psig to 125 psig5psig to 125 psig
•• EFV rated to 1 000 psiEFV rated to 1 000 psi•• EFV rated to 1,000 psiEFV rated to 1,000 psi

Flow Capacity RangeFlow Capacity Rangep y gp y g
•• 400 CFH to 5,500 CFH at 10 psig400 CFH to 5,500 CFH at 10 psig
•• 10,000 CFH in final design phase10,000 CFH in final design phase

1313
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Other Sizes and Capacities Other Sizes and Capacities ––Special OrderSpecial Order



EFVEFV AssembliesAssembliesEFVEFV AssembliesAssemblies



½ CTS/IPS, ¾ CTS UMAC EFV SERIES½ CTS/IPS, ¾ CTS UMAC EFV SERIES
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½” CTS UMAC EFV SERIES½” CTS UMAC EFV SERIES½  CTS UMAC EFV SERIES½  CTS UMAC EFV SERIES
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¾ IPS to 2 IPS¾ IPS to 2 IPS¾ IPS to 2 IPS¾ IPS to 2 IPS
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Branch ServicesBranch Services

Commercial/Industrial

1818
Residential Multiple Meter



EFV Installation LocationEFV Installation LocationEFV Installation LocationEFV Installation Location
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Operating Limitations/AnomaliesOperating Limitations/Anomalies
Application may be technically possible, but is it 
feasible?

Fouling by Contamination
Viscous contaminants
Liquids
Dry contaminants not generally an issue

Improper Sizing

Widely Fluctuating LoadsWidely Fluctuating Loads

Low System Pressure

2020
Attention to O&M Procedures



“3 Factors to Sizing a UMAC EFV”“3 Factors to Sizing a UMAC EFV”
#1 “Will the EFV Trip when I don’t want it to?”

The Nominal Minimum Trip Point (SCFH) of the EFV must be greater than the Maximum anticipated 
t l d (SCFH) t th Mi i D i P f th tcustomer gas load (SCFH) at the Minimum Design Pressure of the system.

#2 “Will I have enough pressure at the service regulator?”
Ensure that the total pressure drop across the EFV and service piping at the Maximum anticipated 

customer load (SCFH) and Minimum Design Pressure will satisfy the minimum pressure 
requirements to the service regulator. 

#3 “How long a service line can I have and assure the EFV will trip if there is a 
pipe break?”

At the Minimum Design Pressure of the system the maximum anticipated length of service pipe mustAt the Minimum Design Pressure of the system, the maximum anticipated length of service pipe must 
not be longer than the Maximum Recommended Length of Service to be used downstream of the 

EFV for the given diameter pipe. 
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EFV Sizing ConsiderationsEFV Sizing Considerations

MINIMUM Operating Design Pressure

Consider pipe diameter and length when p p g
sizing EFV

Consider Anticipated Design Load
Use Customer Meter Plate RatingUse Customer Meter Plate Rating

EFV Trip at 20% Over Plate Capacity
Consider Future Load Growth Potential

2222



EFV Sizing Example #1EFV Sizing Example #1
R id ti lR id ti lResidentialResidential

Service: ½”CTS x 75’Service: ½”CTS x 75’

Meter: 250CFHMeter: 250CFH

Sizing: 250 + 20% = at least 300CFHSizing: 250 + 20% = at least 300CFHSizing: 250 + 20%  at least 300CFHSizing: 250 + 20%  at least 300CFH

EFV  400CFH Mi i  EFV  400CFH Mi i  
2323

EFV: 400CFH Minimum EFV: 400CFH Minimum 
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EFV Sizing Example #2EFV Sizing Example #2
R id i lR id i lResidentialResidential

Service: 1”CTS x 150’Service: 1”CTS x 150’
Minimum Service Design Pressure = 10 psiMinimum Service Design Pressure = 10 psi

Meter: 630CFHMeter: 630CFH

Sizing: 630 + 20% = at least 750CFHSizing: 630 + 20% = at least 750CFHSizing: 630 + 20% = at least 750CFHSizing: 630 + 20% = at least 750CFH

2525

EFV: 1100CFH Minimum EFV: 1100CFH Minimum 
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UMAC Hi h V lUMAC Hi h V lUMAC High Volume UMAC High Volume 
EFV ApproachEFV ApproachEFV ApproachEFV Approach
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High Volume EFVsHigh Volume EFVs

•Single Meters•Single Meters

•Multiple Meters•Multiple Meters

•Branch or Split Services•Branch or Split Services

•Commercial Applications•Commercial Applications
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EFV Sizing Example #3EFV Sizing Example #3
C i lC i lCommercialCommercial

Service: ¾” IPS x 80’
Meter: 2 x 425CFH

Sizing: 850 + 20%  at least 1020CFH
2929

Sizing: 850 + 20% = at least 1020CFH
EFV: 2000CFH Minimum 
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EFV Sizing Example #4EFV Sizing Example #4
C i lC i lCommercialCommercial

Service: ¾” IPS x 90’Service: ¾” IPS x 90’Service: ¾  IPS x 90Service: ¾  IPS x 90

M  2  175CFHM  2  175CFHMeter: 2 x 175CFHMeter: 2 x 175CFH

Sizing: 350 + 20% = at least 420CFHSizing: 350 + 20% = at least 420CFH
•• Future Load ConsiderationsFuture Load ConsiderationsFuture Load ConsiderationsFuture Load Considerations

EFV: 2600CFH Minimum EFV: 2600CFH Minimum 
3131

EFV: 2600CFH Minimum EFV: 2600CFH Minimum 
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FV Installation Options – Branch Services to Single Family homes

Fuel Line

Customer Meter 
and RegulatorService Line

Main

EFV

3333

Operated by the LDC 
Owned by Customer 



“Mother“Mother--Daughter” (Duplex)Daughter” (Duplex)
MULTIMULTI –– FAMILYFAMILYMULTI MULTI FAMILYFAMILY
Branch ServiceBranch Service

Service: 3/4 IPS x 50’

(2) 275 CFH or (2) 425 CFH meters( ) ( )

MINIMUM SERVICE Inlet Pressure: 5 psigMINIMUM SERVICE Inlet Pressure: 5 psig

EFV UMAC S i 1800
3434

EFV: UMAC Series 1800 
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EFV Sizing SummaryEFV Sizing SummaryEFV Sizing SummaryEFV Sizing Summary

MINIMUM Operating Design PressureMINIMUM Operating Design Pressure

MAXIMUM Load Design CapacityMAXIMUM Load Design Capacity

S i  Li  SiService Line Size:
Diameter

hLength

3636
Future Load Growth



Other InformationOther InformationOther InformationOther Information

Warranties and Design LifeWarranties and Design LifeWarranties and Design LifeWarranties and Design Life
•• Free from defects upon shipmentFree from defects upon shipment
•• LifetimeLifetimeLifetimeLifetime
•• 10 year excavation warranty10 year excavation warranty

How many EFVs operate as a result of How many EFVs operate as a result of 
damage?damage?damage?damage?
•• Not generally recordedNot generally recorded
•• Extrapolated data specific to manufacturersExtrapolated data specific to manufacturers

3737

Extrapolated data specific to manufacturersExtrapolated data specific to manufacturers
50 per year50 per year
More than 900 per yearMore than 900 per year



EFV BenefitsEFV BenefitsEFV BenefitsEFV Benefits

Prevent accidentsPrevent accidentsPrevent accidentsPrevent accidents
Save LivesSave Lives
Prevent property damagePrevent property damagePrevent property damagePrevent property damage

Make area safeMake area safe
Can replace costly curb valve installationCan replace costly curb valve installation
Reduce unburned methane releaseReduce unburned methane release
•• EPA STAR Top Three Partner Reported EPA STAR Top Three Partner Reported 

Opportunities (PROs)Opportunities (PROs)
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Summary of UMAC EFVsSummary of UMAC EFVsSummary of UMAC EFVsSummary of UMAC EFVs
Solid Operating Track Recordp g

35 years
Over 5 million installed

25% of Production are High Volume EFVs

Far along the experience curve with both single Far along the experience curve with both single 
family service and branch/ multi-service applications

h C l lExperience with Commercial Applications more 
limited

3939
Support of operator’s right to choose proper 
locations



QUESTIONSQUESTIONSQUESTIONSQUESTIONS
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