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n this issue of Think
Safety we are going to
discuss a fire safety
analysis for propane storage
facilities. Due to space constraints, we will focus on tank
appurtenances this issue and
extend to piping protection in
a future edition.
The first step in developing
a fire safety analysis is determining if one is required. This
must be accomplished by summing all connected propane
containers of the facility to
determine whether they have
an aggregate water capacity
greater than 4,000 gallons. Any
facility with an aggregate water
capacity of 4,000 gallons or
less is not required to have a
fire safety analysis performed.
Parked bobtails, transports
and tank cars should not be
considered in determining
the aggregate water capacity
of the facility. Any containers
not connected for use should
be exempted from the determination as well.
If it is determined that a
fire safety analysis should be
performed, some relevant information about the plant will

have to be included such as:
Type of facility. Is it a
commercial, industrial or bulk
plant facility?
Location of the facility.
Is it in a rural area, suburban
area, city commercial zone, or
city industrial zone?
Facility neighbors. What
types of buildings and/or
businesses are nearby? Are
there any flammable liquids
stored nearby or a business
with a potential ignition source
such as a welding facility.
Delivery sources. How
is propane supplied to the
facility?
Distribution sources.
Does propane leave the facility and if so, how?
Vehicle access. How many
entrances for the facility. What
types of roads enter and leave
the facility. Are they gravel or
paved?
Staffing. Does anyone work
at the facility and when? Will
they be there during product
transfer?
Factories or Schools. Are
there any factories or schools
within 250 feet of the facility
boundary?
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Articles in this publication are for information only. Nothing
in this publication is to be construed as setting standards or
requirements. Please consult with appropriate regulatory
and rulemaking bodies for all legal requirements.
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Tanks Less Than 2,000 Gallons:

N

FPA requires the
installation of several product control devices in storage tanks.
The type of device required
depends on several factors
including: the size of the tank,
how the container is filled,
how it is transferred (liquid or
vapor fill). Each tank must be
evaluated on a case-by-case
basis as well as the facility as
a whole.
Let us begin with tanks
of less than 2,000 gallons
capacity. There are a number
of ways that these tanks can
be configured and still meet
code requirements depending
upon the application of the
tank. For the sake of space
constraints, we will address
horizontal installations and
not vertical as horizontal in-

stallations are most common
in our area.
There are some general appurtenance requirements despite the application, including
the requirement of a pressure
relief valve, a double back
flow check filler valve, and an
actuated liquid withdrawal excess flow valve, and a manual
shutoff valve. The manual
shutoff valve can be included
in a multivalve.
When a tank is used with a
single vapor service line and is
manifolded with another tank,
then an excess flow valve is
required downstream from the
shutoff valve. This excess flow
valve should be positioned
in the vapor outlet line that
manifolds with a single regulator to be supplied by both
tanks. If a single tank serves

a vapor line with a pressure
regulator in the line, an excess
flow valve is also required in
that line downstream of the
shutoff valve but upstream of
the regulator.
Tanks that provide both liquid and vapor service require a
pressure regulator but do not
require an excess flow valve on

the vapor line but do require
an excess flow valve equipped
with a manual shutoff on the
liquid withdrawal opening.
Tanks used in commercial
and residential service with
capacities of greater than
2,000 gallons but less than
4,000 gallons have the same
requirements.

internal valve with an excess
flow feature.
The liquid outlet must have
either a positive shutoff and

an excess flow valve or an
internal valve with an excess
flow feature.

Bulk And Industrial Use:

T

he code is more stringent for tanks used
at bulk plants and
industrial sites than it is for
commercial and residential
use.
Of course a pressure relief
valve is required, but in addition to that, one of three options is required as a shutoff
on the vapor inlet. The tank
must either have a positive
shutoff with a backflow check
valve, a positive shutoff with
an excess flow valve, or an
internal valve with an excess
flow feature.
The vapor outlet must have
either a positive shutoff and
an excess flow valve or an
internal valve with an excess
flow feature.
The liquid inlet must be
equipped with either a positive shutoff with a backflow

check valve, an emergency
shutoff valve (ESV) with
positive shutoff valve/excess
flow valve combination, or an
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Steps In Fire Safety Analysis
Step #
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

FSA Steps
Gather data on the volume of LP-Gas stored and other information pertinent to the
facility.
Perform simple calculations and determine whether the facility is subject to the requirements for developing an FSA.
Evaluate the product control appurtenances and other safety features of the facility
relative to the requirements of the NFPA Code.
Assess the appurtenance requirements for containers of different capacities and
compare them to the actual installation.
Evaluate the requirements for valves on transfer piping and compare them to the
valves provided in the facility.
Assess conformance to the Code of a Redundant and Fail-Safe Product Control
System, if such a system is provided in the facility.
Evaluate the Code conformance of the Low Emission Transfer Equipment if installed
in the facility.
Analyze the protection measures against local conditions of hazard. That is, assess
whether all requirements of the Code for the physical protection of containers and
transfer piping are implemented.
Analyze the Code requirements for the control of ignition sources and whether the
facility meets these requirements.
Assess conformance to the code requirements for separation distances between (1)
containers of different sizes and property and (2) LP-Gas transfer points and other
exposures.
Evaluate conformance to the Code requirements for Special Protection Systems, if
they are provided on containers in the facility.
Evaluate the potential hazards to off-site popluations and property from propane
releaseas in the facility. This step includes selecting credible LP-Gas release scenarios and assessing the distance (and area) over which the hazard exists.
Assess whether any off-site populations, especially people in institutional occupancies are potentially subject to the LP-Gas release hazards.
Evaluate whether there exists a hazard from other industrial operations around the
LP-Gas facility.
Evaluate the effectiveness of the local fire department, including the availability and
capability of response personnel, training level, equipment and response time to an
emergency in the facility.
Evaluate the amount of water needed to cool containers exposed to a fire and the adequacy of the facility (or locally available) water supply.
For a proposed facility, develop corrective actions to address deficiencies found.
Assess, based on specific criteria, the need to provide Redundant and Fail-Safe Product Control Systems.
Assess, based on specific criteria, the need to provide Low Emission Transfer Sytems.
Assess when Special Protection Systems are needed.
Evaluate alternative approaches to using water in a special protection system.
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Large Tank Requirements:

T

he product control
appurtenances are
similar for tanks
larger than 4,000 gallons
installed in new bulk plants
and industrial plants to those
of the tanks between 2,000
and 4,000 gallons. The major difference is the retrofit
required by July 1, 2011.
Flow in and out of the tank
(liquid and vapor) is the main
criteria used in evaluating the
configuration requirements
for these tanks.
On new installations, Code
requires one of two appurtenance solutions for the
liquid inlet. Either a positive
shutoff with a backflow
check valve or an interval
valve should be installed. If
an internal valve is used, it
should have a thermal shutoff within five feet of the
valve. A remote shutdown
station should be installed
not less than 25 feet from the
internal valve and not more
than 100 feet away.
Existing bulk plants have
the option of using either of
the methods described above

for the liquid inlet or one of
three other methods. The
other three methods include
a positive shutoff with a back
flow check valve in the tank
opening, an excess flow valve
in the tank opening with a
positive shutoff valve and a
back flow check valve, and
an excess flow valve inserted
in the tank with a positive
shutoff and an emergency
shutoff valve.
The emergency shutoff
valve must be equipped for
remote closure and it must be
installed in the line upstream
as close as practical to the
positive shutoff valve/excess
flow valve combination.
New bulk plants and industrial plants require an internal
valve in the liquid outlet. The
valve must have a thermal
shutoff within five feet and
a remote shutdown station
within 25 feet and not more
than 100 feet.
Existing bulk plants or
industrial plants may use the
method described immediately above or an emergency
shutoff valve downstream
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from the excess flow valvepositive shutoff valve combination. The emergency shutoff valve must be equipped
for remote closure and must

be installed in the line downstream as close as practical to
the excess flow valve-positive
shutoff valve combination.

Liquid inlet valves for tanks greater than 4,000
gallons in existing bulk plants and industrial plants.
The emergency shutoff valve in configuration
number 5 must be equipped for remote closure.
This valve must be installed in the line upstream
as close as practical to the positive shutoff valve/
excess flow valve combination.

Training Quiz

Name__________________________________ Social Security Number_________________________
1. To find out if a fire safety analysis is required, all connected propane containers of the facility must be summed to
determine whether they have an aggregate water capacity greater than ______ gallons.
A. 2,000
B. 3,000
C. 4,000
D. 6,000
		
2. Parked bobtails, transports and tank cars should not be considered in determining the aggregate water capacity of the 		
facility.
A. True
B. False
3. Any containers not connected for use should be exempted from the determination as well.
A. True
B. False
4. Any facility with an aggregate water capacity of 4,000 gallons or less is not required to have a fire safety analysis per-		
formed.
A. True
B. False
5. The type of product control device required depends on several factors including: ____________.
A. Size of tank
B. how tank is filled
C. how propane is transferred D. A,B, and C
		
6. There is only one way that a tank of less than 2,000 gallons can be configured (tank valves) and still meet code require-		
ments.
A.True
B. False
7. There are some general appurtenance requirements despite the application including the requirement of:
A. Pressure relief valve
B. A manual shutoff
C. double back check filler valve
D. A,B, and C
8. Tanks that provide both liquid and vapor service require a pressure regulator but do not require an excess flow valve on 		
the vapor line.
A. True
B. False
9. Tanks that provide both liquid and vapor service do require an excess flow valve equipped with a manual shutoff on the 		
liquid withdrawal opening.
A. True
B. False
10. The code is less stringent for tanks used at bulk plants and industrial sites than it is for commercial and residential use.
A. True
B. False		
			
11. A tank at a bulk plant or industrial site must either have ____________ on the liquid inlet.
A. A positive shutoff with a backflow check valve B. An ESV and a positive shutoff with an excess flow valve
C. An internal valve with an excess flow feature
D. A,B, and C
12. A remote shutdown station should be installed not less than __ feet from the internal valve and not more than 		
___ feet away.
A. 25, 100
B. 30,75
C. 25, 150
D. 20, 100
13. Flow in and out of the tank (liquid and vapor) is the main criteria used in evaluating the configuration requirements for
tanks over 4,000 gallons used in bulk plants and industrial sites.
A. True
B. False
14. If an internal valve is used to satisfy code requirements, it should have a thermal shutoff within ___ feet of the valve.
A. 10
B. 5
C. 15
D. 25

Training Quiz Answers
Name__________________________________ Social Security Number_________________________
1. To find out if a fire safety analysis is required, all connected propane containers of the facility must be summed to deter		
mine whether they have an aggregate water capacity greater than ______ gallons.
A. 2,000
B. 3,000
C. 4,000
D. 6,000
		
2. Parked bobtails, transports and tank cars should not be considered in determining the aggregate water capacity of the 		
facility.
A. True
B. False
3. Any containers not connected for use should be exempted from the determination as well.
A. True
B. False
4. Any facility with an aggregate water capacity of 4,000 gallons or less is not required to have a fire safety analysis per-		
formed.
A. True
B. False
5. The type of product control device required depends on several factors including: ____________.
A. Size of tank
B. how tank is filled
C. how propane is transferred D. A,B, and C
		
6. There is only one way that a tank of less than 2,000 gallons can be configured (tank valves) and still meet code require-		
ments.
A.True
B. False
7. There are some general appurtenance requirements despite the application including the requirement of:
A. Pressure relief valve
B. A manual shutoff
C. double back check filler valve
D. A,B, and C
8. Tanks that provide both liquid and vapor service require a pressure regulator but do not require an excess flow valve on 		
the vapor line.
A. True
B. False
9. Tanks that provide both liquid and vapor service do require an excess flow valve equipped with a manual shutoff on the 		
liquid withdrawal opening.
A. True
B. False
10. The code is less stringent for tanks used at bulk plants and industrial sites than it is for commercial and residential use.
A. True
B. False		
			
11. A tank at a bulk plant or industrial site must either have ____________ on the liquid inlet.
A. A positive shutoff with a backflow check valve B. An ESV and a positive shutoff with an excess flow valve
C. An internal valve with an excess flow feature
D. A,B, and C
12. A remote shutdown station should be installed not less than __ feet from the internal valve and not more than 		
___ feet away.
A. 25, 100
B. 30,75
C. 25, 150
D. 20, 100
13. Flow in and out of the tank (liquid and vapor) is the main criteria used in evaluating the configuration requirements for
tanks over 4,000 gallons used in bulk plants and industrial sites.
A. True
B. False
14. If an internal valve is used to satisfy code requirements, it should have a thermal shutoff within ___ feet of the valve.
A. 10
B. 5
C. 15
D. 25

