An Implementation of

Process & Safety Engineering
Using Flash Point

A AYNEN
JSAMNRLRAROINANEG
www.charstech.com

Contents

1. Definition of Flash Point
2. The Characteristic of Flash Point

3. An Implementation of Process & Safety
Engineering Using Flash Point

1. Definition
1.1 Flash Point

« The minimum temperature of a liquid at which sufficient
vapor is given off to form an ignitible mixture with air, near
the surface of the liquid or within the vessel used.

(Ref.: NFPA 30 1~7.1)
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1.2 lgnition Temperature

= The minimum temperature required to Initiate or

cause self-sustaining combustion independently of
the heating or heated element under specified
environmental conditions.

(Ref.: NFPA 53 2-2)
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1.3 Comparison between Flammable and Ignition
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1.4 Related Equation and Function

= Flash Point:

Clausius—Clapeyrona!; InPf = A-B/T
Antoined!; InPP= A-B/(T+C)

» AIT(Autoignition Temperature)
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2. The characteristic of Flash Point
2.1 Examples of Flash Point (1 o1 2)
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2.1 Examples of Flash Point (2 01 2)
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2.2 Flammability Characteristics

Vapor Pressure
/ Saturated Vapor
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3. An Implementation of Process & Safety
Engineering Using Flash Point

3.1 2987

3.2 NFPA 30, 780, etc.
3.3 KOSHA Code (D-08-2002, D-13-1996)
3.4 APl 2000
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3.2 NFPA 30, 780, etc.
1) NFPA 30 Flammable and Combustible Liquids Code

below 100°F (37.8C), as determined by the test procedures and
apparatus set forth in 1-7.4. Flammabile liquids shall be classified as

Class | as follows:

{a) Class | Liquid. Any liquid that has a closed-cup flash point below
100°F {37.8°C) and a Reid vapor prassure not exceeding 40 psia
(2068.6 mm Hg) at 100°F (37.87T), as determined by ASTM D 323,
Standard Method of Test for Vapor Prassure of Petroleum Products
{Reid Method). Class | fiquids shall be further classified as foltows:

1. Class |A liquids shall include those liquids that have flash points
below 73°F (22.8'C) and boiling points below 100°F (37.8T).

2. Class IB liquids shall include those liquids that have flash points
below 73'F {22.8C) and boiling points at or above 100°F (37.8°C).

3. Class IC liquids shall include those liquids that have flash points at

or above 73°F (22.8C), but below 100°F (37.8T).

Any liquid that has a closed-cup flash point

liquid that has a closed-cup Hash point at or above 100°F (37.8T), as
determined by the test procedures and apparatus set forth in 1-7.4.
Combustible liquids shall be classified as Class !l or Class 1l as follows:
{a) Class |l Liquid. Any liquid that has a flash point at or above 100°F
{b) Class Il!A. Any liquid that has a flash point at or above 140°F (60C),

{c} Class liB. Any liquid that has a flash point at or above 200°F (83TC)

A combustible liquid shall be defined as any

{37.8T) and below 140°F (60C).

but below 200°F {33%¢}.
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Janks.

2-3.3.1 Tanks storing Class |, II, or JllA stable liquids shall be separated in
accordance with Table 2-7, except as provided in 2-3.3.2.

2-3.3.2 Crude petroleum tanks having individual capacities not exceeding
126,000 gal (3000 barrals), where located at production facilities in
isolated locations, need not be separated by more than 3 ft (0.9 m).

2-3.3.3 Tanks used only for storing Class IIIB liquids shall be permitted to
be spaced no less than 3 ft (0.9 m) apart unless within a diked area or
drainage path for a tank storing a Class | of il liquid, in which case the
provisions of Table 2-7 shall apply.

2-3.3.4 For unstable liquids, the distance between such tanks shall not be
less than one—half the sum of their diameters.

Table 2-7 Minimum Tank Spacing (Shell~to~Shell)
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Table 2-5 Class 1118 Liquids

Tadle 2-5  Clusa HIB Liquids

Minimum Dissnce  Minimum Distance

in Fert fram Praperty in Feet from
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+ Check Table A-1-7.3 Comparative Classification of Liquids

Tabia AT55 Compreatine Clumitiootion o e
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2) NFPA 780

Standard for the Installation of Lightning Protection
Systems

A-6-1.1 Flammable vapors can emanate from a flammable tiquid {fiash
point balow 100°F (37.8T)] or a combustible liquid [flash point at or
above 100°F (37.8°C)] when the temperature of the tiquid is at or
above its flash point. This chapter applies to these liquids when stored
at atmospheric pressure and ambient temperature. Provided that the
temperature of the liquid remains below the flash point, combustible
liquids stored under these conditions will not normally release
significant vapors since their flash point is defined to be at or above
100°F (37.8T).

3) Other NFPA Codes

NFPA 32  Standard for Drycleaning Plants
NFPA 35 Standard faor the Manufacture of Organic Coatings
NFPA 45  Standard on Fire Protection for Laboratories Using Chemicals

NFPA 122 Standard fot Fire Prevention and Controf in Underground Metal
and Nonmetat Mines

NFPA 385 Standard for Tank Vehicles for Flammable and Combustible
Liquids

NFPA 410 Standard on Aircraft Maintenance

NFPA 921 Guide for Fire and Explosion Investigations

Etc.
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3.3 KOSHA
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3) Flame Arrestor{SH & X12), 2ISHXIR)

- Flash point3} 65T GI€ AlGi tlame arrestor B & XI8
{Ref.: KOSHA Coade D-13-1996)

4) Breather Valve(®J| &)

- Flash point2t 38 G DI€}0I2{L} Flash point 0i4 22 BE &=

B = Aoz Y30 breather vaive® H X8,
{Ref.: KOSHA Code D-08-2002)
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3.4 API 2000

APt 2000 Saction 2.5.1.2, 2.5.1.3
2.5 Means of Venting
2.5.1 Normal Vents

2.5.1.2 PV vaives are recommended for use on atmospheric storage tanks in
which petroleurn or petroleum products with a flash point below 100*F(37.78°C)
are stored and for use on tanks containing petroleum or petroleurn products
where the fiuid temperature may exceed the fash point. A flame arrester is not
considered necassary for use in conjunction with a PV valve venting to
atmosphere because flame speeds are less than vent velocities across the
seats of PV valves {see API Publication 2210).

2.5.1.3 Open vents with a flame-arresting device may be used in place of PV
valves on tanks in which p or with a flash point
below 100*F(37.78°C) are stored and on tanks containing petrofeum and
petroleum products wherae the fluid temperature may exceed the flash point.

AP| 2000 Section 2.5.1.4

2.5.1.4 Open vents without flame arresters may be usad to provide venting
capacity for any of the follwing:

. For thanks in which petroleum or petroleum products with a flash point of
100°F(37.78"C) or above are stored.

. For heated tanks in which the storage temperature of the petroleum and
petroleum products is below the flash point of the petroleum and petroleum
products.

3. For tanks with a capacity of less than 53.5 barrels (9.46 cubic meters)

[2500 gallons (9460 liters)} used for storing any product.
4. For tanks with a capacity of less than 3000 berrels (477 cubic meters)
[126.000 gallons {476,910 liters)) used for storing crude oil.
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