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(1) Have a detonation arrester lo-
cated as close as practicable to each fa-
cility vapor connection. The total pipe 
length between the detonation arrester 
and each facility vapor connection 
must not exceed 18 meters (59.1 feet) 
and the vapor piping between the deto-
nation arrester and the facility vapor 
connection must be protected from any 
potential internal or external ignition 
source; and 

(2) Have either an inerting, enrich-
ing, or diluting system that meets the 
requirements of 33 CFR 154.2107, or a 
base loading system that meets the re-
quirements of 33 CFR 154.2107(m). 

(i) A VCS that uses a vapor balancing 
system in which cargo vapor from a 
vessel or facility storage tank is trans-
ferred through the facility vapor col-
lection system to facility storage 
tanks or a vessel must meet the re-
quirements of 33 CFR 154.2110. 

(j) Each outlet of a VCS that vents to 
the atmosphere, except for a discharge 
vent from a vapor destruction unit or 
relief valve installed to comply with 33 
CFR 154.2103(j) and (k) or 33 CFR 
154.2203(e), (k), and (l), must have one 
of the following located at the outlet: 

(1) A detonation arrester; 
(2) An end-of-line flame arrester that 

meets ASTM F 1273 (incorporated by 
reference, see 33 CFR 154.106); or 

(3) An end-of-line flame arrester that 
meets UL 525 (incorporated by ref-
erence, see 33 CFR 154.106) if— 

(i) The discharge vent stream’s total 
flammable concentration is proven to 
be less than 50 percent of the lower 
flammable limit, or the stream’s oxy-
gen concentration is proven to be less 
than 70 percent by volume of the 
MOCC, at all times by an outlet con-
centration analyzer for carbon beds, 
proof of correct operating temperature 
for refrigeration systems, or proof of 
scrubbing medium flow for scrubbers; 
and 

(ii) The proving devices in paragraph 
(j)(2)(i) of this section close the re-
motely operated cargo vapor shutoff 
valve required in 33 CFR 154.2101(a) and 
close the automatic liquid cargo load-
ing valve if operating outside the con-
ditions necessary to maintain the dis-
charge vent non-combustible. 

§ 154.2106 Detonation arresters instal-
lation. 

This section applies only to facilities 
collecting vapors of flammable, com-
bustible, or non-high flash point liquid 
cargoes. 

(a) Detonation arresters must be in-
stalled in accordance with the guide-
lines outlined in the arrester manufac-
turer’s acceptance letter provided by 
the Coast Guard. 

(b) On either side of a detonation ar-
rester, line size expansions must be in 
a straight pipe run and must be no 
closer than 120 times the pipe’s diame-
ter from the detonation arrester unless 
the manufacturer has test data to show 
the expansion can be closer. 

§ 154.2107 Inerting, enriching, and di-
luting systems. 

This section applies only to facilities 
that control vapors of flammable, com-
bustible, or non-high flash point liquid 
cargoes. 

(a) Before receiving cargo vapor, a 
vapor control system (VCS) that uses a 
gas for inerting, enriching, or diluting 
must be capable of inerting, enriching, 
or diluting the vapor collection sys-
tem, at a minimum of two system vol-
ume exchanges of inerting, enriching, 
or diluting gas, downstream of the in-
jection point. 

(b) A VCS that uses an inerting, en-
riching, or diluting system must be 
equipped, except as permitted by 33 
CFR 154.2105(a), with a gas injection 
and mixing arrangement located as 
close as practicable to the facility 
vapor connection and no closer than 10 
meters (32.8 feet) upstream from the 
vapor processing unit or the vapor- 
moving device that is not protected by 
a detonation arrester required by 33 
CFR 154.2108(b). The total pipe length 
between the arrangement and the facil-
ity vapor connection must not exceed 
22 meters (72.2 feet). The arrangement 
must be such that it provides complete 
mixing of the gases within 20 pipe di-
ameters of the injection point. The 
vapor piping between the arrangement 
and the facility vapor connection must 
be protected from any potential inter-
nal or external ignition source. 

(c) A VCS that uses an inerting or en-
riching system may not be operated at 

VerDate Sep<11>2014 10:28 Oct 17, 2014 Jkt 232136 PO 00000 Frm 00364 Fmt 8010 Sfmt 8010 Y:\SGML\232136.XXX 232136w
re

ie
r-

av
ile

s 
on

 D
S

K
5T

P
T

V
N

1P
R

O
D

 w
ith

 C
F

R



355 

Coast Guard, DHS § 154.2107 

a vacuum after the injection point un-
less— 

(1) There are no vacuum relief valves 
or other devices that could allow air 
into the vapor collection system down-
stream of the injection point, and pipe 
connections are flanged, threaded, or 
welded so no air can leak into the VCS; 
or 

(2) An additional analyzer is used to 
monitor the vapor concentration down-
stream of such device and a mechanism 
is provided to inject additional 
inerting or enriching gas. 

(d) A VCS that uses analyzers to con-
trol the amount of inerting, enriching, 
or diluting gas injected into the vapor 
collection line must be equipped with 
at least two analyzers. The analyzers 
must be connected so that— 

(1) When two oxygen analyzers are 
used, the higher oxygen concentration 
reading controls the inerting or enrich-
ing system and activates the alarm and 
automatic shutdown system required 
by paragraph (h), (j), or (k)(2) of this 
section; 

(2) When voting systems using more 
than two oxygen analyzers are used, 
the majority pair controls the inerting 
or enriching system and activates the 
alarm and automatic shutdown system 
required by paragraph (h), (j), or (k)(2) 
of this section; 

(3) When two hydrocarbon analyzers 
are used, the lower hydrocarbon con-
centration reading controls the enrich-
ing system and activates the alarm and 
automatic shutdown system required 
by paragraph (i) of this section; 

(4) When voting systems using more 
than two hydrocarbon analyzers are 
used, the majority pair controls the en-
riching system and activates the alarm 
and automatic shutdown system re-
quired by paragraph (i) of this section; 

(5) When two hydrocarbon analyzers 
are used, the higher hydrocarbon con-
centration reading controls the dilut-
ing system and activates the alarm and 
automatic shutdown system required 
by paragraph (l) of this section; and 

(6) When voting systems using more 
than two hydrocarbon analyzers are 
used, the majority pair controls the di-
luting system and activates the alarm 
and automatic shutdown system re-
quired by paragraph (l) of this section. 

(e) A VCS that uses volumetric meas-
urements to control the amount of 
inerting, enriching, or diluting gas in-
jected into the vapor collection line 
must be equipped, except as permitted 
by paragraph (m) of this section, with 
at least one analyzer to activate the 
alarms and automatic shutdown sys-
tems required by this section. 

(f) Each oxygen or hydrocarbon ana-
lyzer required by this section must— 

(1) Be installed in accordance with 
API 550 (incorporated by reference, see 
33 CFR 154.106); 

(2) Have a system response time of 
not more than one minute from sample 
input to 95 percent of final stable value 
as tested per 33 CFR 154.2180 and 33 
CFR 154.2181; and 

(3) Continuously sample the vapor 
concentration not more than 30 pipe di-
ameters from the gas injection point. 

(g) A VCS must not use oxygen ana-
lyzers that operate at elevated tem-
peratures (i.e., zirconia oxide or 
thermomagnetic). 

(h) An inerting system must— 
(1) Supply sufficient inert gas to the 

vapor stream to ensure that the oxygen 
concentration downstream of the injec-
tion point is maintained at or below 60 
percent by volume of the minimum ox-
ygen concentration for combustion 
(MOCC) for the specific combination of 
cargo vapors and inert gas being proc-
essed, which may be determined by 
using Coast Guard guidance available 
at http://homeport.uscg.mil; 

(2) Activate an alarm that satisfies 
the requirements of 33 CFR 154.2100(e) 
when the oxygen concentration in the 
vapor collection line exceeds 60 percent 
by volume of the MOCC for the specific 
combination of cargo vapors and inert 
gas being processed, which may be de-
termined by using Coast Guard guid-
ance available at http://home-
port.uscg.mil; 

(3) Close the remotely operated cargo 
vapor shutoff valve required by 33 CFR 
154.2101(a) when the oxygen concentra-
tion in the vapor collection line ex-
ceeds 70 percent by volume of the 
MOCC for the specific combination of 
cargo vapors and inert gas being proc-
essed, which may be determined by 
using Coast Guard VCS guidance avail-
able at http://homeport.uscg.mil; 
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(4) Have a detonation arrester and a 
mechanism to prevent the backflow of 
flammable vapors installed between 
the combustion device and the inert 
gas injection point, if a combustion de-
vice is used to produce the inert gas; 
and 

(5) Have an alarm value in paragraph 
(h)(2) of this section that is at least one 
percentage point less than the shut-
down value in paragraph (h)(3) of this 
section. If the analyzers used to meas-
ure oxygen concentrations cannot ac-
curately differentiate between the 
alarm value and the shutoff value, the 
alarm value must be lowered until the 
analyzers become operable. 

(i) An enriching system must— 
(1) Supply sufficient compatible hy-

drocarbon vapor to the vapor stream to 
make sure that the total flammable 
concentration downstream of the injec-
tion point is maintained either at or 
above 170 percent by volume of the 
upper flammable limit or above the 
upper flammable limit plus 10 percent-
age points, whichever is lower; 

(2) Activate an alarm that satisfies 
the requirements of 33 CFR 154.2100(e) 
when the total flammable concentra-
tion in the vapor collection line either 
falls below 170 percent by volume of the 
upper flammable limit or below the 
upper flammable limit plus 10 percent-
age points, whichever is lower; 

(3) Close the remotely operated cargo 
vapor shutoff valve required by 33 CFR 
154.2101(a) when the total flammable 
concentration in the vapor collection 
line either falls below 150 percent by 
volume of the upper flammable limit or 
below the upper flammable limit plus 
7.5 percentage points, whichever is 
lower; and 

(4) Have an upper flammable limit 
listed in paragraphs (i)(1), (i)(2), and 
(i)(3) of this section which is either the 
cargo’s upper flammable limit or the 
enriching gas’s upper flammable limit, 
whichever is higher. Alternatively, the 
mixture’s upper flammable limit, 
which may be determined by using 
methods found in Coast Guard guid-
ance available at http://home-
port.uscg.mil, may be used. 

(j) Oxygen analyzers may be used in-
stead of hydrocarbon analyzers in a 
VCS using an enriching system that re-
ceives cargo vapor only from a vessel 

with non-inerted cargo tanks, pro-
viding that the analyzers— 

(1) Activate an alarm satisfying the 
requirements of 33 CFR 154.2100(e) when 
the oxygen concentration in the vapor 
collection line exceeds a level cor-
responding to either a total flammable 
concentration of 170 percent by volume 
of the upper flammable limit or the 
upper flammable limit plus 10 percent-
age points, whichever yields a higher 
oxygen concentration; 

(2) Close the remotely operated cargo 
vapor shutoff valve required by 33 CFR 
154.2101(a) when the oxygen concentra-
tion in the vapor collection line ex-
ceeds a level corresponding to either a 
total flammable concentration of 150 
percent by volume of the upper flam-
mable limit or the upper flammable 
limit plus 7.5 percentage points, which-
ever yields a higher oxygen concentra-
tion; 

(3) Have an alarm value in paragraph 
(j)(1) of this section that is at least one 
percentage point less than the shut-
down value in paragraph (j)(2) of this 
section. If the oxygen analyzers used to 
measure oxygen concentrations cannot 
accurately differentiate between the 
alarm value and the shutdown value, 
the alarm value must be lowered until 
the analyzers become operable; and 

(4) Have an upper flammable limit 
listed in paragraphs (j)(1) and (j)(2) of 
this section which is either the cargo’s 
upper flammable limit or the enriching 
gas’s upper flammable limit, whichever 
is higher. Alternatively, the mixture’s 
upper flammable limit, which may be 
determined by using methods found in 
Coast Guard VCS guidance available at 
http://homeport.uscg.mil, may be used. 

(k) An enriching system may be used 
in a VCS that receives inerted cargo 
vapor from a vessel if— 

(1) Hydrocarbon analyzers are used to 
comply with paragraphs (i)(2) and (i)(3) 
of this section; or 

(2) Oxygen analyzers are used, in 
which case the analyzers must— 

(i) Activate an alarm meeting 33 CFR 
154.2100(e) when the oxygen concentra-
tion in the vapor collection line ex-
ceeds 60 percent by volume of the 
MOCC for the specific combination of 
cargo vapors and gases; and 

(ii) Close the remotely operated 
cargo vapor shutoff valve required by 
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33 CFR 154.2101(a) when the oxygen con-
centration exceeds 70 percent by vol-
ume of the MOCC for the specific com-
bination of cargo vapors and gases; and 

(3) The MOCC in paragraphs (k)(2)(i) 
and (k)(2)(ii) of this section is either 
the cargo’s MOCC or the enriching 
gas’s MOCC, whichever is lower. Alter-
natively, the mixture’s MOCC, which 
may be determined using Coast Guard 
VCS guidance available at http://home-
port.uscg.mil, may be used. 

(l) An air dilution system must— 
(1) Supply a sufficient amount of ad-

ditional air to the vapor stream to 
keep the total flammable concentra-
tion downstream of the injection point 
below 30 percent by volume of the 
lower flammable limit; 

(2) Activate an alarm that satisfies 
the requirements of 33 CFR 154.2100(e) 
when the total flammable concentra-
tion in the vapor collection line ex-
ceeds 30 percent by volume of the lower 
flammable limit; and 

(3) Close the remotely operated cargo 
vapor shutoff valve required by 33 CFR 
154.2101(a) when the total flammable 
concentration in the vapor collection 
line exceeds 50 percent by volume of 
the lower flammable limit. 

(m) An enriching system may use a 
base loading method to control the 
amount of enriching gas in a vapor col-
lection system if— 

(1) The flow rate of enriching gas is 
determined by assuming the vapor en-
tering the facility vapor connection 
consists of 100 percent air; 

(2) Two independent devices are used 
to verify the correct enriching gas vol-
umetric flow rate. One of the two de-
vices must be a flow meter; 

(3) One of the devices activates an 
alarm that satisfies the requirements 
of 33 CFR 154.2100(e) when the amount 
of enriching gas added results in a 
total flammable concentration in the 
vapor collection line either below 170 
percent by volume of the upper flam-
mable limit or below the upper flam-
mable limit plus 10 percentage points, 
whichever is lower; 

(4) The second device activates clo-
sure of the remotely operated cargo 
vapor shutoff valve required by 33 CFR 
154.2101(a) when the amount of enrich-
ing gas added results in a total flam-
mable concentration in the vapor col-

lection line either below 150 percent by 
volume of the upper flammable limit or 
below the upper flammable limit plus 
7.5 percentage points, whichever is 
lower; and 

(5) The upper flammable limit in 
paragraphs (m)(3) and (4) of this section 
is either the cargo’s upper flammable 
limit or the enriching gas’s upper flam-
mable limit, whichever is higher. Al-
ternatively, the mixture’s upper flam-
mable limit, which may be determined 
using Coast Guard guidance available 
at http://homeport.uscg.mil, may be used. 

(n) For controlling vapors of different 
cargoes at multiple berths while using 
enriching gas, the highest upper flam-
mable limit or the lowest MOCC of the 
cargo or enriching gas, whichever is ap-
plicable, is used to determine the ana-
lyzer alarm and shutdown setpoints. 
Alternatively, the mixture’s upper 
flammable limit or MOCC, which may 
be determined by using Coast Guard 
guidance available at http://home-
port.uscg.mil, may be used. 

(o) For controlling vapors of inert 
and non-inert cargoes at multiple 
berths while using enriching gas— 

(1) The lowest MOCC of the cargo or 
enriching gas is used to determine the 
analyzer alarm and shutdown setpoints 
at all berths. Alternatively, the mix-
ture’s MOCC, which may be determined 
using Coast Guard guidance available 
at http://homeport.uscg.mil, may be used; 
or 

(2) A base loading method meeting 
the requirements of paragraph (m) of 
this section is used for all berths. 

§ 154.2108 Vapor-moving devices. 

(a) Paragraphs (b) and (e) of this sec-
tion apply only to facilities collecting 
vapors of flammable, combustible, or 
non-high flash point liquid cargoes. 

(b) Each inlet and outlet to a vapor- 
moving device that handles vapor that 
has not been inerted, enriched, or di-
luted in accordance with 33 CFR 
154.2107 must be fitted with a detona-
tion arrester; however, the outlet deto-
nation arrester may be omitted if the 
vapor-moving device is within 50 times 
the pipe’s diameter of the detonation 
arrester required by 33 CFR 154.2109(a). 

(c) If the vapor is handled by a recip-
rocating or screw-type compressor in 
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