process industries (CPI) and are necessary to maintain \HDUV O0DQ\ Rl WKH LQFLGHQWYV LQYR

a stable global supply of liquid raw materials, inter ~ mable material inside tanks caused by hot work in areas
PHGLDWHYV DQG ¢(QDO SURGXFWYV 7dljddéht téHd<g tanksH-QVIhEIDdmhpiiasifestbelridk Bf |
large quantities of material at low pressure, often inremote YHQWLQSUHW®RXUH WDQN WR DWPRVSKH
locations away from occupied buildings and public popula- (INTHFWLYH GHVLJQ RI ORZ SUHVVXUH |
WLRQ FHQWHUV W LV KRZHYHU L UWJIHVHIRDQNVILEQ HR MARKHV WO RHN W K QW LARIZU |
SUHVVXUH LPSOLHY ORZ ULVN FDXVHV RI RYHUSUHVVXUH DQG YDFXXP

While these storage tanks operate at low pressure, their Rl DSSURSULDWH VDIHIJXDUGV IRU WKH
ODUJH YROXPHV SRVH JUHDWHU U L \ahd $urkeiirQesSikeh, theda lbin-pradsving kaak ndy Fequire
VPDOOHU YROXPHV 7KH PD[LPXP LQGHIQMRHQ VR IWABWW RILD/D WKRWUGYV IRU H
FRXOG EH UHOHDVHG LQ WKH HYHQW YH IRMWVRKSHLPPOD YDFRRWNVEG-QDULR
PHQW FRXOG SURGXFH GLUH FRQVHBXNHYNXVYH, QDDGGLWRXP UHOILHI RIVWHF
hazardous material to the atmosphere is a common com- understand the strengths and weaknesses of each safeguard,
ponent of their design, because the backpressure that couldind to deploy these safeguards strategically to capitalize on
GHYHORS LQ D FORVHG UHOLHI KHD GHWH RUWHNQI AQNWK\S DGV RKIUW LU B &/IHHW K |
YLD D FORVHG VA\VWHP LPSUDFWLFDO ,QKHUHQWO\ VDIHU GHVLJQ
ZLWK UHVSHFW WR HTXLSPHQW SUHVVXUHUDBQG YD EXXP WUDWILQUVRW IDOO L
also generally not feasible for storage tanks, as it would
UHTXLUH D SUHVVXUH YHVVHO ZKLFK ZRXOG LQFUHDVH WKH FRVW RI
IDEULFDWLRQ $ ¢QDO ULVN LV WKH VHQVH RI FRPSODFHQF\ WKDW FDQ
GHYHORS DURXQG ORZ SUHVVXUH WDQNV SDUWLFXODUO\ LI WKH\ DUH
VLWHG LQ UHODWLYHO\ UHPRWH ORFDWLRQV
7TDEOH SURYLGHV H[DPSOHV RI SURFHVYV VDIHW\ LQFLGHQWYV

I ow-pressure storage tanks abound in the chemical LQYROYLQJ ORZ SUHVVXUH WDQNV LQ W
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Table 1. The U.S. Chemical Safety Board (CSB) completed

investigations of these process safety incidents involving

Table 2. API Standard 2000 includes possible causes
of tank overpressure and vacuum (2).

low-pressure tanks between 2000 and 2017 (1).
- T Overpressure Causes
Date Location Description
Flammable atmosphere in tank Liquid movement into a tank
Feb. 8, 2017 | DeRidder, LA | ignited by hot work Weather changes causing temperature increase
3 fatalities, 7 injuries Fire exposure
Incompatible material unloaded Pressure transfer vapor breakthrough
into incorrect tank caused Supply valves or regulators for inert pads or purges
Oct. 21, 2016 | Atchison, KS | @ chemical reaction malfunction to the open position
120. 1l trgatment cases Abnormal heat transfer causing increased heating
onsite and offsite
- Internal failure of heat-transfer devices
Charleston, Clamea stEeD Esie causing heating/cooling coil mechanical failure
Jan. 9, 2014 WV Contamination of ; ;
. Vent treatment systems malfunction causing loss of vent ow
municipal water supply
Flammable atmosphere in tank U7
Nov. 9, 2010 | Buffalo, NY | ignited by hot work Increase in temperature of the input stream to a tank
1 fatality, 1 injury Exothermic chemical reactions
Over lling of gasoline storage Liquid over Il
tank caused re and explosion Control valve failure in the open position on the inlet
Oct. 23, 2009 Bayamon, Pressure wave and damage to or in the closed position on a vent
Puerto Rico | approximately 300 homes and ) )
. . Internal explosion/de agration
businesses up to 1.25 miles
from site Mixing of products of different compositions
Release of ammable vapor Refrigerated Tanks
cloud from storage tank caused  rofri -
2 Woods 7 el @ Loss of refrigeration
Pl A2, 2008 e Blast wave and damage to Heat input due to pump recirculation
homes beyond the plant Evaporation due to ambient heat input
fenceline Unexpected mixing of two liquid phases due to heat input,
Catastrophic fertilizer Knowmasliollover
tank failure Overpressure of the annular space of a double-wall tank
Chesapeake, o )
Nov. 12,2008 | |, \ 2 injuries, community Vacuum Causes
evacuation, contamination
of public waterways Liquid movement out of tank
over lling of acid storage tank Weather changes causing temperature decrease
: : and/or precipitation
Oct. 11, 2008 | Petrolia, PA Evacuation of approxmately (RIS .
2,500 members of the public Supply valves or regulators for inert pads or purges
ordered by rst responders malfunction to the closed position
Flammable atmosphere in tank Abnormal heat transfer increasing cooling
Tomahawk, P . :
July 29, 2008 V\t/JIma aw ignited by hot work Internal failure of heat-transfer devices
3 fatalities, 1 injury causing cooling coil mechanical failure
Flammable atmosphere in tank Vent treatment systems malfunction
June 5, 2006 | Raleigh, MS | ignited by hot work Utility failure
3 fatalities, 1 injury Decrease in temperature of the input stream to a tank
Daytona Flammable atmosphere in tank Endothermic chemical reactions
ignited by hot work . . . .
Jan. 11, 2006 Beach, FL . . Y . Control valve failure in the closed position on the inlet
2 fatalities, 1 injury . . .
Mixing of products of different composition
Flammable atmosphere in tank ;
July 17, 2001 gila\gaEre ignited by hot work Refrigerated Tanks
y 1 fatality, 8 injuries Maximum refrigeration causing thermal contraction of liquid
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