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1 67 1 O/POO7994lrtw 
Serial: E2-1202343 
May 11,2012 

Marine Solutions Inc. 
Attn: Mr. Chetan Kumaria 
7985 Boone Trace 
Nashville, TN 37221 

Subj: CBC 336, O.N. 11 19685, Trinity Marine, Ashland Hull 4402 
CBC 337, O.N. 11 19686, Trinity Marine, Ashland Hull 4403 
Trinity Ashland Shipyard Hull 4404 
297.5' x 54' x 12' Unmanned Tank Barge 0) 
High Level Overfill Alarm/ Capacitance & Inductance Calculations I Hazardous Area 

Ref (a) Dwg. No. 03 1202HL-1, SH 1-1, Rev 0, "High LevelIOverfill Alarm System" 
(b) Dwg. No. 03 1202HZ-1, SH 1-1, Rev 0, "Hazardous Area Plan" 
(c) Capacitance and Inductance Calculations 
(d) Navigation and Vessel Inspection Circular (NVIC) 10-92, Change 2, "Coast Guard 

Recognition of Registered Professional Engineer Certification of Compliance with Coast 
Guard Requirements." 

(e) Telephonic correspondence between CWO Williams and Mr. Kumaria May 8,2012 

Dear Mr. Kumaria: 

We reviewed reference s (a) through (c), submitted electronically by your email dated May 1, 
2012 under the provisions of reference (d) References (a) through (c) received partial review by 
Marine Safety Center for compliance with 46 CFR Subchapter D. Accordingly, references (a) 
and (b) are "Approved in accordance with NVIC 10-92, Ch-2" Reference (c) was 
"Examined in accordance with NVIC 10-92, Ch-2," as these documents are not normally 
approved but contain information referred to during our review process. The installation, 
workmanship, and testing shall be accomplished to the satisfaction of the cognizant Officer in 
Charge, Marine Inspection (OCMI). The following comments apply: 

1. We note from your letter that the cargo on this barge will be Grade A and below. The OCMI 
must be satisfied that the overall electrical installation will conform to the'applicable sections of 
Subpart 11 1.105 for hazardous locations and 38.15-15 for Subchapter D vessels. 

2. The exhaust system location of cargo pump and/or other engines on tank barges must exceed 
10 fi from the nearest source of flammable vapor or gas per 4-1-1115.3 of ABS Rules for 
Building and Classing Steel Vessels for Service on Rivers and Intracoastal Waterways 2007 or 
test that provides an equivalent level of safety as determined by the Marine Safety Center per 46 
CFR 1 10.20- 1. 



167 1 O/POO7994/rtw 
Serial: E2- 1202343 
May 11,2012 

Subj: CBC 336, O.N. 1 1  19685, Trinity Marine, Ashland Hull 4402 
CBC 337, O.N. 1 1 19686, Trinity Marine, Ashland Hull 4403 
High Level Overfill Alarm/ Capacitance & Inductance Calculations / Hazardous Area 

3. A tank vessel designed to carry hazardous material will require an emergency shutdown 
system per 33CFR 155.780. Please indicate compliance with this regulation to the OCMI. 

4. If relevant to this barge, indicate to the marine inspector that the cargo overfill system will 
comply with the applicable subparagraphs of 33CFR 155.480(b) (2). 

5. As discussed in reference (e), the generator set and thermal fluid heater is only to be operated 
with Grade E Cargos. Any exception to this is at the discretion of the OCMI and shall be 
endorsed as operational restriction on the vessel's Certificate of Inspection. 

6. No electrical or spark producing equipment shall be located inside a Hazardous Area 
carrying Cargo Grades A through D unless they meet 46 CFR 1 1 1.105 and in addition the 
electrical oil immersion heaters shall meet 46 CFR 1 11.85 

As with all plans and calculations accepted under the provisions of NVIC 10-92, CH-2, the 
primary responsibility for accuracy and compliance with applicable regulatory requirements 
rests with the certifjing Professional Engineer. The installation, workmanship and testing shall 
be to the satisfaction of the cognizant Officer in Charge, Marine Lnspection (OCMI). Our 
approval does not in any way limit the authority of the cognizant OCMI to require correction of 
material, design, construction, installation, etc. that are found not to be in compliance with 
Coast Guard requirements. 

As an agreed upon condition for participating in our Electronic Commerce Program, you must 
provide a copy of reference (a) through (c) to the OCMI in whose zone the work is to be 
accomplished. 

Our Project Number for this vessel is PO0801 5. Ensure that future correspondence includes the 
Project Number, and Official Number. 

Please contact CWO R. T. Williams at 202-475-3368 with questions concerning our review. 

Sincerely, 

M. A. HOSSAIN 
Chief, Electrical Branch 
U. S. Coast Guard 
By direction 

Copy: Commanding Officer, Coast Guard Marine Safety Unit Port Arthur 
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167 101 PO07994 
Serial: C1-1201999 
April 19,2012 

Marine Solutions, Inc 
Attn: Mr. Chetan Kumaria 
7985 Boone Trace 
Nashville, TN 37221 
Email: MARINESOLINC@,aol.com 

Subj: CBC 336, O.N. 11 19685, Trinity Marine, Ashland Hull 4402 
CBC 337, O.N. 11 19686, Trinity Marine, Ashland Hull 4403 
297'-6" x 54' x 12' Unmanned Tank Barge (D) 
Grade B (max. 25 psia Reid) and Lower Flammable or Combustible Liquids Identified in 

46 CFR Table 30.25-1 or 46 CFR Part 153 Table 2 
Design Density 8.7 lbslgal; 
Rivers; Lakes, Bays, and Sounds; Limited Coastwise on unmanned fair weather voyages 

only, not more than 12 miles offshore between St. Marks and Carrabelle, Florida 
Vapor Collection System and List of Authorized Cargoes 

Ref: (a) Marine Solutions, Inc., Dwg. No. 03 1202VP- 1, Rev 0, "Vapor Piping Addition", dated 
March 16,2012 

(b) Marine Solutions, Inc., Dwg. No. 041201VP-1, Rev 0, "Vapor Piping Addition", dated 
April 10, 20 12 

(c) Marine Solutions, Inc., "Vapor Collection System Calculations for Barge Name(s): 
CBC 336", dated April 1 1,2012 

(d) Marine Solutions, Inc., "Vapor Collection System Calculations for Barge Name(s): 
CBC 337", dated April 12,2012 

(e) MSC Letter, Serial No. C1-120200x, dated April xx, 2012 
(f) Your email dated April 19, 201 2 
(g) Navigation and Vessel Inspection Circular (NVIC) 10-92, Change 2, "Coast Guard 

Recognition of Registered Professional Engineer Certification of Compliance with 
Coast Guard Requirements" 

Dear Mr. Kumaria: 

We received references (a) through (d), submitted with your letter dated April 10,2012, April 
1 1,2012, and April 12,2012, under the provisions of reference (g). References (a) through (d) 
have received partial technical review by the Marine Safety Center for compliance with 46 CFR 
Part 39, excluding Subpart 39.40. The vapor collection system piping plan, references (a) and 
(b), are "Approved in accordance with NVLC 10-92, CH-2." The pressure drop calculations, 
references (c) and (d), are "Examined in accordance with NVIC 10-92, CH-2." Calculations 
such as these are not normally marked approved, but are used to verify that the system meets the 
applicable regulations. The following comments apply: 



167 101 PO07994 
Serial: C 1 - 120 1999 
April 19,2012 

Subj: CBC 336 & CBC 337, Trinity Marine, Ashland Hulls 4402 & 4403 
Vapor Collection System and List of Authorized Cargoes 

1. As with all plans and calculations accepted under the provisions of reference (g), the 
primary responsibility for accuracy and compliance with applicable regulatory requirements rests 
with the certifying Professional Engineer. The installation, workrnanship and testing shall be to 
the satisfaction of the cognizant Officer in Charge, Marine Inspection (OCMI). Our approval 
does not in any way limit the authority of the cognizant OCMl to require correction of material, 
design, equipment, construction, installation, etc. that are found not to be in compliance with 
Coast Guard requirements. 

2. Based on your calculations, this VCS is capable of recovering vapors of the cargoes 
listed in enclosure (1) at a maximum vapor-air mixture density of 0.336 1bm/ft3, at a maximum 
liquid load rate of 5,000 bbyhr, and a maximum liquid discharge rate of 3,000 bbYhr. 

3. In accordance with references (c) and (d), the set-point of the overfill shutdown 
system shall be no higher than 9 inches below the trunk top at centerline of each cargo tank. 

4. Please provide documentation showing that the barge's high level alarm and overfill 
shutdown systems are in compliance with 46 CFR 39.20-9. If plans have not already been 
approved, they should be submitted to the MSC Electrical Branch. For questions concerning 
electrical plan review contact Mr. Akhtar Hossain, MSC Electrical Branch Chief at the number 
above. 

5. The oil transfer procedures shall include a table or graph showing the liquid transfer 
rate versus the pressure drop, as required by 46 CFR 39.30-l(b)(3), to the satisfaction of the 
cognizant OCMl. This information must be taken from the calculations, tables, and graphs 
contained within references (c) and (d). 

6. The tanks share a common vent header, which would allow mixing of various vapors 
and liquid cargoes. Note this configuration restricts the types of cargoes that can be carried 
simultaneously. 

7. Enclosure (1) contains VCS Category 2,4, and/or 7 cargoes. Polymerization and 
residue build-up of these cargoes can adversely affect the operation of the vapor collection 
system. The barge's owner must develop a method for internal visual inspection to verify that 
fouling of VCS components is not occurring, to the satisfaction of the cognizant OCMI. 

8. References (c) and (d) contain calculations to justify dual loading operations. After 
reviewing your calculations, we confirm that you adequately demonstrated that these vessels are 
capable of conducting dual loading operations. Tandem loading is limited to simultaneous 
collection of those cargoes listed in the vessels' CAA at a maximum combined transfer rate of 
5,000 Ibbyhr. Please note that this letter does not constitute final approval for dual loading as the 
Marine Safety Center only reviews technical calculations for such operations. For final approval 
you must submit your request to Commandant (CG-5215) with the name of the facility where the 
vessels will be conducting dual loading operations. 



167 101 PO07994 
Serial: C 1 - 120 1999 
April 19,2012 

Subj: CBC 336 & CBC 337, Trinity Marine, Ashland Hulls 4402 & 4403 
Vapor Collection System and List of Authorized Cargoes 

9. The Cargo Authority Attachment (CAA) for the vessel is now available in the Coast 
Guard's Marine Information for Safety and Law Enforcement (MISLE). The CAA will contain 
the cargoes found in enclosure (1). Please note that only the cognizant OCMI can issue a 
vessel's CAA, which is valid only when referenced by and attached to a valid Certificate of 
Inspection (COI). The OCMI will verifL the carriage authority and vapor control tank group 
characteristics we used to create enclosure (1) are consistent with the vessel's actual 
construction. Enclosure (2) contains the VCS tank group characteristics and our recommended 
COI endorsement. 

As a condition of your participation in MSC's electronic commerce program, you must provide a 
copy of the approved drawings to the OCMI, along with a copy of the corresponding MSC 
approval letter. 

Our Project Number for this vessel is P007994. Please ensure that future correspondence 
includes the Project Number ,or the Official Number of the barge. 

If you have any questions concerning our review, please contact Lieutenant Tony Cao at the 
number listed above. 

Sincerely, 

&mmander, U. S. Coast Guard 
Chief, Tank Vessel and Offshore Division 
By direction 

Encl: (1) Vapor Collection System List of Cargoes; CBC 336 & CBC 337, Trinity Marine, 
Ashland Hulls 4402 & 4403; dated April 19,2012 

(2) VCS PRIS; CBC 336 & CBC 337, Trinity Marine, Ashland Hulls 4402 & 4403; dated 
April 19,2012 

Copy: Commander, Coast Guard Marine Safety Unit Port Arthur, w/ enclosures 
Commandant, U. S. Coast Guard (CG-52 15), via email 



ntrol System List of Cargoes 

for: CBC 336 & CBC 337, O.N. 11 19685 & 11 19686, Trinlnty Ashland Hull ,4402 & 4403 

Chem VCS 
Code Chernlcal Name Category 

ACT Acetone 1 
ACP Acetophenone 1 
APU Alcohol(C12-C16) poly(1b)ethoxylates 1 
AEB Alcohol(C&C17)(secondary) poly(7-12)ethoxylates 1 
AEC Amyl acetate (all isomers) 1 
AAI Amyl alcohol (iso-, n-, seo, primary) I 
BFX Brake fluid base mixtures (containing Poly(2-B)alkylene(C2-C3) 1 

glycols, Polyalkylene(C2-CIO) glycol monoalkyl(C1-C4) ethers, and 
their borate esters) 

BAX Butyl acetate (all isomers) 1 
IAL Butyl alcohol (iso-) 1 
BAN Butyl alcohol (n-) 1 
BAS Butyl alcohol (sec-) I 
BAT Butyl alcohol (tert-) I 
BUE Butyl toluene 1 
CHX Cydohexane I 
CHN Cydohexanol 1 
CPD 1,3-Cyclopentadiene dimer (molten) 2 
CMP p-Cyrnene 1 
IDA iso-Demldehyde 1 
DAL n-Decaldehyde 1 
DCE Decene 1 
DAX Decyl alcohol (all isomers) 1 
DBZ n-Decylbenzene, see Alkyl(CS+)benzenes I 
DAA Diacetone alcohol I 
DEB Diethylbenzene 1 
DBL Diisobutylene 1 
DIK Diisobutyl ketone 1 
DIX Diisopropylbenzene (all isomers) 1 
DOP Dioctyl phthalate I 
DPN Dipentene I 
DIL Diphenyl 1 
DPG Dipropylene glycol I 
DFF DistillaWs: Flashed feed stocks 1 
DSR Distillates: Straight tun I 
DOZ Dodecene (all isomers) I 
DDB Dodecylbenzene, see Alkyl(CS+)bemenes I 
EEA 2-Ethoxyethyl acetate 1 
ETG Ethoxy triglycol (crude) I 
ETA Ethyl acetate I 
EAL Ethyl alcohol 1 
ETB Ethylbenzene 1 
EBT Ethyl butanol 1 
EBE Ethyl tert-butyl ether 1 
EBR Ethyl butyrate 1 
ECY Ethyl cydohexane 1 
EMA Ethylene glycol butyl ether acetate I 
EPE Ethylene glycol phenyl ether 1 
EEP Ethyl-3-ethoxypropionate 1 
EHX 2-Ethylhexanol 1 
EPR Ethyl propionate 1 

Revised: 0411 91201 2 Coast Guard Marlne Safety Center Page 1 of 4 



Chem VCS 
Code Chemical Name Category 

ETE Ethyl toluene 1 
GAK Gasoline blending stocks: Alkylates 1 
GRF Gasoline blending stocks: Reformates 1 
GAT Gasolines: Automotive (containing not over 4.23 grams lead per 1 

gallon) 
GAV Gasolines: Aviation (containing not over 4.86 grams of lead per 1 

gallon) 
GCS Gasolines: Casinghead (natural) 1 
GPL Gasolines: Polymer 1 
GSR Gasolines: Straight run 1 
HMX Heptane (all isomers), see Alkanes (C6-C9) (all isomers) 1 
HEP Heptanoic acid 1 
HTX Heptanol (all isomers) 1 
HPX Heptene (all isomers) 2 
HPE Heptyl acetate 1 
HXS Hexane (all isomers), see Alkanes (C&Cg) 1 
HXO Hexanoic acid 1 
HXN Hexanol 1 
HEX Hexene (all isomers) 2 
HXG Hexylene glycol 1 
IPH lsophorone 1 
JPF Jet fuel: JP-4 1 
JPV Jet fuel: JP-5 (kerosene, heavy) 1 
KRS Kerosene 1 
MTT Methyl acetate 1 
MAL Methyl alcohol 1 
MAC Methylamyl acetate 1 
MAA Methylamyl alcohol 1 
MAK Methyl amyl ketone 1 
MBE Methyl tert-butyl ether 1 
MBK Methyl butyl ketone 1 
MBU Methyl butyrate 1 
MEK Methyl ethyl ketone 1 
MHK Methyl heptyl ketone 1 
MIK Methyl isobutyl ketone 1 
MNA Methyl naphthalene (molten) 1 
MNS Mineral spirits 1 
MRE Myrcene 1 
NAG Naphtha: Heavy 1 
PTN Naphtha: Petroleum 1 
NSV Naphtha: Solvent 1 
NSS Naphtha: Stoddard solvent 1 
NVM Naphtha: Varnish makers and painters (75%) 1 
NAX Nonane (all isomers), see Alkanes (C6-C9) 1 
NON Nonene (all isomers) 2 
NNS Nonyl alcohol (all isomers) 1 
NNP Nonyl phenol 1 
NPE Nonyl phenol poly(4+)ethoxylates 1 
OAX Octane (all isomers), see Alkanes (C6-C9) 1 

OAY Octanoic acid (all isomers) 1 

OCX Octanol (all isomers) 1 
OTX Octene (all isomers) 2 
O W  Oil, fuel: No. 2 1 
OTD Oil, fuel: No. 2-0 1 
OFR Oil, fuel: No. 4 1 

Revlsed: 0411 91201 2 Coast Guard Marlne Safety Center Page 2 of 4 



Chem VCS 
Code Chemical Name Category 

O N  
OSX 
OIL 
ODs 
OGP 
OLB 
ORL 
OTB 
PPE 
PI0 
PIP 
PAG 
PAF 
PLB 
PGC 
IAC 
PAT 
I PA 
PAL 
PBY 
IPX 
PPG 
PGN 
PTT 
SFL 
THN 
TOL 
TCP 
TEB 
TRE 
TRP 
UDC 
UND 
X U  

Oil, fuel: No. 5 
Oil, fu'el: No. 6 
Oil, misc: Crude 
Oil, misc: Diesel 
Oil, misc: Gas, high pour 
Oil, misc: Lubricating 
Oil, misc: Residual 
Oil, misc: Turbine 
n-Pentyl propionate 
alpha-Pinene 
beta-Pinene 
Poly(2-8)alkylene glycol monoalkyl(C1-C6) ether 
Poly(2B)alkylene glycol monoalkyl(C1-C6) ether acetate 
Pol ybutene 
Polypropylene glycol 
iso-Propyl acetate 
n-Propyl acetate 
iso-Propyl alcohol 
n-Propyl alcohol 
Propylbenzene (all isomers) 
iso-Propylcyclohexane 
Propylene glycol 
Propylene glycol methyl ether acetate 
Propylene tetramer 
Sulfolane 
Tetrahydronaphthalene 
Toluene 
Tricresyl phosphate (less than 1% of the ortho isomer) 
Triethylbenzene 
Trimethylbenzene (all isomers) 
Trixylenyl phosphate 
Undecene 
1-Undecyl alcohol 
Xylenes (ortho-, rneta-, para-) 

Revised: 0411912012 Coast Guard Marine Safety Center Page 3 of 4 



Chem VCS 
Code Chemical Name Category 

b 

Vapor Control System (VCS) Categories 

Category 1 : (No additional VCS requirements above those for benzene, gasolines and aude oil) All mquirements applying 
to the handling of oil and hazardous materials in Titles 33 and 46 Code of Federal Regulations (CFR) apply to these 
cargoes. Those specifically dealing with vapor control systems are in 33 CFR 155.750,33 CFR 156.120,33 CFR 156.170, 
46 CFR 35.35 and 46 CFR 39. The cargo tank venting system calculations (46 CFR 39.20-11) and the pressure drop 
calculations (46 CFR 39.30-l(b)) must use appropriate friction factors, vapor densities and vapor growth rates. 

Category 2: (Polymerizes) Polymerization and residue build-up of these cargoes can adversely affect the vessel by fouling 
safety cornponenets and restricting vapor flow which could lead to cargo tank overpressurization. The vessel's owner must 
develop a method of ensuring all VCS safely components are functional and polymer build-up is not musing an unsafe 
condition due to Increased pressure in the vapor control piping and cargo tanks. The method shall be acceptable to the 
local Officer in Charge, Marine Inspection. This is In addition to the requirements of Category 1. Please note that a materlal 
not normally considered a monomer can be a problem in detonation arrester. 

Category 3: (Highly todc) VCSs for these todc cargoes cannot use a spill valve or rupture disk as the primary means to meet 
the overfill protection requirement of 46 CFR 39.20-9. This requirement is in addition to the requirements of Category 1. 

Category 4: (Polymerizes and highly toxic) Must comply with requirements of Categories 1,2 and 3. 

Category 5: (High vapor pressure) VCS pressure drop calculations for cargoes with a vapor pressure greater than 14.7 psia 
at 115 F must take into acmunt increased vapor-air mixture densities and vapor growVl rates as compared to Category 
lcargoes. Consult the Marine Safety Center's VCS Guidelines for further information. This requirement is in addition to the 
requirements of Category 1. 

Category 6: (High vapor pressure and highly toxic) Must comply with requirements of Categories 1,3 and 5. 

Category 7: (High vapor pressure and polymerizes) Must comply with requirements of Categories 1,2 and 5. 

Revlsed: 0411 91201 2 Coast Guard Marine Safety Center Page 4 of 4 



MSIl03 I2021S02 
Commanding Officer (MSC) 
Attn: Chief-Tank Vessel and Offshore Branch 
United States Coast Guard, 
2 100 Second Street, SW, STOP 71 02 
Washington, D.C. 20593. 

April l I ,  2012 

Sub: 297'-6" n 54' x 12'-0" DBL SKIN TANK BARGE (D) 
Bargc Name: CBC 336 
OFFICIAL No. Dl  119685 

Ref: 1. NVIC 10-92, Change 2 

Encl. 1. Vapor Collection System Calci~lations (30 Pages) 
2. Dwg. No. 031202VP-1, SI-11-1, Rev 0, "Vapor Piping Addition" 

Dear Conlmallding Officer: 

The Owner lias decided to install a Vapor Piping System on subject barge along with 
intrinsically safe high level over fill alar~ii system. 

This barge may also be used for  tand den^" loading and unloading with barge CBC 337 or 
CBC 338. The calculations for Tandem Operation are iilcluded from page 8 tluu page 25. 

We request you to kindly review the enclosures in accordance with the provisions of 
reference 1. 

The information contained in enclosure lias been reviewed and is certified as complying 
with 46 CFR 39 and is stamped. 

Please do not hesitate to call if you have questions. 

Sincerely, 

7985 UOONE TRACE, 'NAStlVILLE, T N  37221 
CELL: 6 15-364-9598 TELIFAX: 6 15-662-9608 

MAl<INESOL.,INC@,AOI,.COM 
~v~v~v.n~nrinesolu~io~~sinc.net 



VAPOR COLLECTION SYSTEM CALCULATIONS 

FOR 

BARGE NAME(s): "CBC 336" 

TRINITY ASHLAND SHIPYARD HULL(s): 4402 

297'-6" X 54'-0" X 12'-0" DOUBLE SKIN TANK BARGE (D) 

CANAL BARGE COMPANY, INC. 

April 11,2012 

." 
Prepared by: 

Chctan Kumaria, PE; MBA 
MARINE SOLUTIONS, INC. 

7985 BOONE TRACE 
NASHVILLE, TN. 37221. 

61 5-364-9598 



The enclosed analysis show that the 297'-0" x 54' x 12'-0" river service tank 
barge (CBC 336) meets the requirements of 46 CFR 39. The pressure drop 
through the vapor piping system and pressure vacuum valve setting does not 
exceed the maximum design pressure of 2.0 psi for this barge. 

The Owner may elect to use this barge in "Tandem" loading and unloading with 
barge CBC 338 or CBC 337. Pages 8 through 17 show the calculations for this 
scenario. The pressure vacuum valve setting and pressure drop through system do 
not exceed maximum design pressure of this barge. 



VCS SYSTEM INFORMATION: 

1. GENERAL DESCRIPTION OF VESSEL: 

A. NAME (S): 
B. USCG OFFICIAL NUMBER: 
C. DIMENSIONS: 
D. SERVICE: 
E. MAX. DESIGN WORKING PRESSURE: 
F. PV VALVE PRESSURE SETTING: 
G. W VALVE VACUUM SETTING: 
H. MAX. DISCHARGE RATE: 

2. VAPOR CONTROL SYSTEM 

A. PlPE DIAMETER: 
6. PlPE LENGTHS: 

CBC 336 
D l  1 19685 
297'-6" X 54'-0 X 12'-0" 
TANK BARGE (D) 

2 PSlG 
1 PSlG 

0.5 PSlG 
3000 BBLSIHR 

7.981 INCHES IPS 
A- 13'-6" 8-39-10 314" C-28'-7 114" D-61'-6". E-20'1 15116" 
F- 21'-2 9116" G-27-4 318" H-3'-1 15/16 1-26'-0 1116" 

C. P N  VALVE VENTING CAPACITY: 
(1) 6" BERGAN KLPH, SET @ 1.0 PSlG 
(2) MAXIMUM CAPACITY 21666 BBUHR OF AIR 
(3) 0.5 VAC VACUUM 

D. SPILL VALVE RELIEVING CAPACITY: NON INSTALLED 

E. MAX. VAPOR-AIR MIXTURE DENSITY: 0.335 LBMIFTA3 FOR SUB D 

F. MAX. LIQUID LOADING RATE: 
G. OARCY FRICTION FACTOR: 
H. VCS CARGOES: 

I. ADDITIONAL MIS. INFORMATION: 

VCS CALCULATIONS 

5000 BBLSMR 
0.014 

SEE TABLE 1 

SYSTEM IS DESIGNED TO ACCOMMODATE INTERNAL VISUAL 
INSPECTION. 

1. CARGO AUTHORITY:: 
The vapor collection system inslalled on this barge is designed to carry the cargoes listed in Table 1 
and Crude Oil and Gasoline Blends. These Cargoes are to be listed on Ihe barge's Certificate of Inspection. 

2. DETERMINING VAPOR-AIR MIXTURE DENSITY AND VAPOR GROWTH RATE: 

Penlane (iso-) has Ihe heavies1 vapor-air mixture density and the heighest vapor growth rate (see Table 1) 

3. THE MAXIMUM LIQUID TRANSFER RATE AS IMPOSED BY THE CAPACITY OF THE CARGO VENTING SYSTEM: 

Tank 1P is the farthest tank from the P N  valve. Using Crane's Technical Paper No. 41 0, the tolal 
equivalent length (L) for the path is shown in Table 2. 

TABLE 2 

Straight Pipe 
Entrance 
T Branch 
0X6RED 
T Run Thm 
8" 90 ELL 

UNIT EQ. TOTAL EQ. 
QUANTITY LENGHT (FT) LENGTH (FT) 

Page 1 



Using D e w s  Equation, with a 0.014 Mdion fador and Ute maximum Ilquld transfer rate, the pressure drop along Ute VCS 
plpbtg be-tween the #1P mrgo tank and the PN valve for each cargo Is shown in Table 1. 

Uelng a 5000 bbUh Ilquld tmnsfer fate, the vapor-alr mixture and 8fr-equivalent wlumebic flow rate for each cargo are given In 
Table 1. At a Setting of 1.0 psig, Bergan 6" KLPH W Vahw has an adequate pressure refieviq 
capacity of alr for each cargo Asted in Table 1. The greatest pressure drop in Ihe venUng system (1.261 pslg) does not exceed the 
cargo lank maxlmum design w o r n  pressure of 2.00 pal. 

The maximum vacuum that can exist In a tank Is 0.71 3 pelg. The barge Is construded as per ABS rules and rqukllons 
for a pressure of 2.0 psig and are tested for a pressure of 2.0 pslg. Therefor the madmum vacuum of 0.713 pslg Is with In Ute 
design capadly of these barges and an unloadtng rale of 3000 bbUh is acceptable. 

A 'THE MAXIMUM LIQUID TRANSFER RATE AS IMPOSED BY THE REUMNG CAPACITY OF THE CARGO TANK 
SPILL VALVE. Non-Installed 

6. THE MAXIMUM UQUlD TRANSFER RATE A9 IMPOSED BY THE 8PT POINT OF THE OVERFILL ALARM. 

The #3P cargo tank has a hunk top dlmnelon of 54-0" x 24'4'. The set pofnt ofthe overfill alarm le set st Q below the 
trunk top at tank canterllne. With a liquid transfer rale of 5000 bWh. the person in charge of transfer of transfer operation 
has more than 2 mimrtes to stop h e  transfer operabn before tank overllowa. Thus VCS meete 46 f f R  3920-9. 

6. THE MAXIMUM LIQUID TRANSFER RATE A9 IMPOSED BY 46 CFR 39.30-l(d)(3). 

This requites L e  sum of the pressure drop along L a  longest path and the pressure at the fadlily vapw 
connedion no! lo exceed 80 percent dthe P N  vahle setting. The total equhratent kngth bom cargo tank 1P 
to the vapor connection is given In Table 3. 

TABLE 3 

UNIT EQ. TOTAL EQ. 
QUANTITY LENGTH (FT) LENGTH (R) 

Stralght Plpe 1 238.24 238.24 
Entrance 1 37.08 37.05 
T Branch 7 39.91 279.37 
T Run 6 13.33 79.96 
8" Gate Valve 1 6.32 5.32 
6 90 E U  1 7.98 7.98 
8" 45 ELL 1 3.72 3.72 

Total 651.68 

Pressure drop at the maximum Ilquld transfer rate of 6000 bbVh along this path for each cargo is given In Table 1. fhe lamest 
pressure drop does not exceed 80 penent of the P N  valve pressure eeltlng (0.8 pslg). 
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324 OW( 
325m 
3 B 4 W  
368 OFR 
387 OW 
368 MU( 
382 OR 
J89OLB 
403 ORS 
418 OTB 
4am 
432m 
433 PT 
434 PTA 
4 s P T X  
437 PTE 
442 PIN 
449m 
457 POC 
458 PGM 
SWW 
485 PAT 
OBB PA 
467 PAL 
460 PBZ 
488 IPX 
473 PPO 
478 PME 
478 PlT 
408 SR 
485 rrN 
494 m 
488m 
497 MN 
49B TOL 
Smw 

TRD 
fY)5 TDN 
508m 
SOBW 
5IE) TEG 
519 TRE 
52olMB 
52lTMD 
522 lME 
928 TRP 
Q3 UDC 
534 UND 
!MEW[ 
547 XLM 
WB XLO 
WXLP 
9X)m 
s 1  

a r y r ~ l ~ . n - ) ( s n ~ A S m ~ ( l  
Om-1 1 
FaNo.2  1 
Fuet No. 4 1 
Fwt No. 5 1 
Fwt Na.8 1 
OIL M&c Cnrde 1 
O L  * -"g 1 
Oll.L.fuY6bl 1 
O L  M i  T d n s  1 
Pantsdganol.S~8es(C13wdsbavs) 1 
Pantme (an bornas) 5 
p e w )  5 
p- (-1 5 
-(a-) 1 - (1-1 5 
PbKam 1 
polybutana 1 
PolrpmWlene Glycol 1 
Palvpiodens-WE* 1 
Pmpll-w) 1 
p w d  - (-1 1 
Pmd Akohol 0-1 1 
P m d  AwvJl (*I 1 
prwfbm- (n-) 1 
~ m W r - ~  1 
ProWlans Glyml(1.2Prnof) 1 
Ropylsne-m- 1 
f'Wi+=T-- 
8ulfalnncl 1 
Tetradeamol 1 
l - T ~ ~ D w , o l e f i n a A l p h a O k f i n E n t h l  
1-w 1 
7- 1 
Tolusns 1 
T r l u e s y l ~ ~ U u m l l b a l I h e o c l h o I s m 1  
Trldaane 1 
T~.seSlUcohoh(C13andabove)  1 
1-1- 1 

1 
7 - w  1 
1- (dl -1 1 
T m  - (12%) 1 
1- - (1.23-) 1 
r r i m w  - (124) -1 1 z2!3T 1 

1 
w - 1  1 
xyl- (orthp, *, -1 1 
x m  1 
xrt- (0.1 1 
x m  (P-) 1 
Wd 1 
mnc DleO*IQmi@mphnb 

MmL 
Mm 

a01 
0.01 
0.98 
a 15 
0.1 5 
a15 
a15 
a15 
a15 
0.3 

am 
21 
27 

10.44 
24.8 
24.9 
a55 
0.m 
0.1 
a8 
1.8 

1.85 
3 

1 2  
0 2  

a01 
0.m 
0.7 

0.02 
am 

0 
a01 
0.01 
0.04 

1.5 
am 
0.02 
aoi 
am 
0.m 
0.01 
0.14 
0.14 
0.14 
414 

0 
a05 
a01 
0.51 
a6l 
a4 

0.51 
a 1  

27.m 
0 . m  

1 vapor hho 

a074 
0.074 
aoK? 
0.075 
0.075 
0.07s 
4076 
a074 
a074 
a m  
a074 
one  
a335 
4295 
o m  
0189 
0.080 
O.m 
a074 
0.082 
ace5 
0.089 
0.OBB 
a m  
a m  
a074 
0.074 
0.m1 
0.074 
a074 
a074 
0.074 
a074 
a074 
a m  
0.074 
a074 
a074 
a074 
a074 
a074 
a m  
a m  
0.07% 
a m  
a074 
0.075 
a074 
0.080 
aOBO 
a m  
a080 
0.079 

0338 
a074 

dtorfldlQ 





PRESSURE vs MAXIMUM TRANSFER RATE (FOR SUB-CHAPTER "D" CARGOES) 

MAXIMUM TRANSFER RATE (BBLS) 
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VCS SYSTEM INFORMATION: 

1. GENERAL DESCRIPTION OF VESSEL 

k NAME (S): 
B. OFFICIAL NUMBER: 
C. DIMENSIONS: 
0. SERVICE: 
E. MAX. DESIGN WORKING PRESSURE: 
F. W VALVE PRESSURE Sf37lNG: 
G. W VALVE VACUUM SETTIN(3: 

2 VAPOR COWfROL SYSTEM 

k PlPE DIAMETER: 
8. W. VAPOR-AIR MIXTURE DENSITY: 

C. MAX. LIQUID LOADING RATE: 
D. DARCY FRICTION FACTOR: 

E. VCS CARGOES: 

WORST CASE: BARGE "CBC 336" OUTBOARD 
BARGE "CBC 338" INBOARD 

CBC 338 8 CBC 338 
D l l lM85  &Dl118687 
297'-0" X 54'4" X 12-0" 
TANK BARGE (D) 

2 PSlQ 
I PSIG 

0,5 PSIG 

7.981 INCHES IPS 
0.335 LBMIFT43 FOR SUBCHAPTER "O" CARGOES 

5000 B B W R  
0.014 FOR PlPE 
0,001 FOR HOSE 

SEE TABLE 1 

VCS CALCULATIONS 

1. THE EQWAUENT LENGTH OF PlPE FROM BARGE'S MOST REMOTE CARGO TANK TO THE BARGE'S SHORE SIDE 
VAPOR CONNECTION: 

Tank 1P on *CBC 336'18 the tariheat tank fmm the barge's share carmedon. Uslng Crane's Technkal Paper No. 410, 
the total equivalent length (L) for lhe palh is shown In Table 2. 

Slrafght Pipe 
W n c e  
T Brench 
45 Ell 
T Run 
8" Gale Vafve 
8" 80 Ell 

TABLE 2 

QUANTITY 
UNIT EQ. TOTAL EQ. 
LENGHT (FT) LENGTH (FT) 

238.24 
37.05 
39.81 
3.72 
13.33 
5.32 

7.08 
Total 

2. THE EQWALlENT LENGTH OF PlPE FROM OUTBOARD EARGE'S SHORE SIDE CONNECTION, ACROSS THE INBOARD 
(BREASTED) WE, TO THE SHORE SIDE VAPOR CONNECTION OF ME INBOARD BARGE (son OF an HOSE 
+ INBOARD BARGE): 

TABLE 3 

Stralght Plpe 
T Run 
6 Gate Valve 

Hose 

UNIT EQ. TOTAL EQ. 
QUANTITY LENGTH (FT) LENQTH (FT) 

38.083 38.083 
13.3 13.3 
5.32 10.64 

Total 62.023 

Page 8 



1 ACT 
2ACP 

18 AAT 
20AAI 
21 P9JI 
nww 
24 ASE 
2BWL 
34 eAL 
40w 
42 ETA 
44w 
48 0A!l 
47 BAT 
48 BPH 
58 RUE 

73 CHN 
74 CPD 
76 CMP -n o w  
78 IDA 
78 OAL 
81 WE 
I OAX 
63- 
WDAW 
85082 
87w 
81 DPA 
e2 OPT 
93 DEB 
94 DEG 
85 DME 

100 DOA 
101 DGM 
111 DBC 
112 DaL 
113 ow 

124 D n  
128 WF 

131 DPN 
132 OIL 
133 OD0 
134 OPE 
130 0 s  
130 OFF 
140 DSR 
145 DO2 
146 DOD 
147 008 
155 ETG 
l W  ETA 
157 E M  
158 W 
160 m 
181 EBT 
162 EBR 
163 ECY 
160 EECU 
W W  

VCS 
CAT 

A&om 1 
Aeetophenone 1 
A m l l M ( b 0 - )  1 
Amp~(iae,r t .sec- .pr(may)(SseeboW 1 
m flJdld (n-1 1 
--.Primary 1 
rn - (-1 1 
Amyl*. 1 
eemyl- 1 
Wl (b. n-) 1 
w - (-1 1 w - 1 
w - (-) 1 - (M-) 1 
wnvlwm- 1 
W T -  1 
capmaeaams- 1 
Currme 1 
c- 1 r- 1 

dimer (molten) 1 
cvmsne(para) 1 
o-w-=- I 
o=WshVds (W 1 
Dessldshyde (n-) 1 
Dgans 1 

Awlol (d -1 (0e-W) 1 
Dm-*) 1 
Dm - (*) 1 
Decymenrsne (-1 1 
okelomFJcd=! 1 
D i P U t V l p h v l a ] ~ ( ~ )  1 v. See 1.x- Dhm (moPer 2 - I 
-Cgycol 1 
D i a c h y ( s n e W W E W  1 
DieVyteneQFolElhllE-Acstaut 1 
W G W M s m y l H h e r  1 
Mi- 1 
m=bw- 1 
On- Kebllo 1 
DtiooproWl-w- 1 
Dlmsllyl-m 1 
m- 1 
o l o a y l ~ m  1 
Dioe- 1 

VAPOR VAPOR 
AIR VAWR vow- 

VAPOR VAPOR WElOM GROWlH FUIWMTE 
PRESS SG OEHSrPI RATE @W 

10 
0.8 

a33 
0.3 
a3 
a3 
0.3 
a3 
0.1 
0.6 
1.5 
0.9 
1.3 
2 8  

0.01 
0.1 

a05 
a60 
4.5 

a15 
0.25 
all 
a1  

a01 
0 

0.12 
a01 
a01 
a01 
a01 
a1  

0 
429 
0.08 
a01 
am 
am 
a03 
aOB 

2 
0.18 
ace 

0 
0.01 

0 
0.1 

0.01 
om 
0.01 
ao7. 
23 
2.3 

am 
am 
4.7 

0 
4.5 
0.2 
3.5 
0.6 

0.12 
1 

0s 
0.01 
a05 

AIR 
EQWALMT 
MLUNETRK: 
FLOW RATE 

7874 
5554 
M 2  
5128 
5128 
5128 
51a 
5128 
W52 
53b1 
li840 
6317 
5Q58 
5884 
501 5 
6074 
SLm 
5358 
6771 
a72 
6184 
5073 
9QYI 
SaOe 
4889 
W83 
5008 
SQOB 
SaOe 
SOIO 
6096 
4999 
5164 
YYU 
SOL# 
5007 
5012 
5017 
5064 
a72 
5113 
Smd 
4988 
sml 
4996 
5070 
so06 
#KR 
5007 
#)48 
Qne 
BQm 
5016 
5016 
eaOB 
48L# 
geX) 
929 
5695 
5300 
5059 
5684 
5274 
san 
5039 

PMSURE 
DROP THRU 
HOBe TO 
FA- VCSlpslO) 

am3 
aam 
0.m 
0 . m  
a006 
0.006 
am 
a006 
0.006 
a006 
0.007 
0.006 
0.a8 
a008 
a005 
0.- 
a005 
0.006 
0.010 
o m  
ROOB 
a m  
ROOB 
o m  
a005 
a006 
am 
a005 
0.00s 
a005 
am 
a005 
a m  
aaae 
ams 
0.00s 
0.005 
a m  
a m  
0.- 
0.008 
a005 
0 . m  
0.005 
0 . m  
0,006 
0.005 
0.005 
0 . m  
am 
0.008 
0.008 
0.009 
0.00s 
0.021 
0.005 
0.010 
am8 
0.007 
0 . m  
0.038 
a037 
0.006 
0.- 
aa6 

TOTAL 
PRMSURC: 
MOP TO 
FAUUTY 
CONNECnON 
mb) 

4142 
a w  
aow 
0 : m  
am3 
0.081 
0 . m  
0.- 
0.- 
a069 
O.m 
0.068 
0.072 
aQBe 
a081 
a m  
am1 
am 
0.1 11 
am 
4414 
a082 
0 . m  
a m  
a m  
0.- 
a m  
am 
a m  
a061 
0.062 
a m  
aw 
0 . m  
am 
0.060 
am1 
am1 
0.082 
0.0m 
0.083 
0 . m  
0.080 
0.m1 
0.060 
0.087 
0.080 
0.080 
0.080 
0.081 
a m  
0.- 
0.061 
0 . w  
0.232 
0.m 
0.113 
0 . m  
0.078 
0 . w  
0.061 
0.075 
a087 
am 
awl 
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Cnms 
CODE 

318 OAA 
319 OCX 
8) OTA 
321 QD( 
m ore 
324 0CY 
%5 mA 
m m  
388 OFR 
517 ON 
a880SX 
382 OK 
383 ODS 
389 M B  
403 ORS 
418 QTB 
428 PDC 
432m 
433 1Pt 
434 PTA 
4?8m 
451m 
442 PIN 
4am 
457 PGC 
4%- 
484w 
465 PAT 
488 IPA 
4m PAL 
456 PBZ 
489 IPX 
473 PPG 
476 WE 
478m 
4885n 
485 n~ 
434 m 
488 m 
487 TUN 
498 TOL 
502 TCP 
503 TAD 
505 mN 
SQJm 
908 TEE 
509 Teo 
Me TRE 
SX)m 
el T l m  
522 RAE 
529 TRP 
633 MC 
534 UND 
548 XU( 
547 XLM 
548 XLO 
549 XLP 
som 
551 

VCB 
m E  CAT 

Ouemk Add (all i-) 1 
1 

Odlmol 1 
ouem~aa-) 2 
-(l-) 1 
~ A L s O h o l ( t s o , ~ ) ( B ~ ) . S e e ~ ( ~ l m l  

1 
F d :  No. 2 1 
F d :  No. 4 1 
FlostNo.5 1 
Fuat No. 6 1 
on, bn= Wvde 1 
OK, MI& D k d  1 
on, anrsc: LLbrmbrg 1 
OIL Ma; h h  1 
On, msc Ttnbine 1 
f W m m  See M s  (Cl3 and e m )  1 
-(&-) S 
p- (b) 5 
-(*I 5 
Psrdene (dl i.mnars) 6 
Psnran, (I-) 5 
Ptmwc 1 - 1 
f ' ~ ~  1 
poSpopylamOllralM.(r*l- 1 
RoWl-(-) 1 
P f m  - 1 
Pmpyl-(ioo) 1 
RoWl-(*) 1 - (*) 1 - 1 
howMle 9rm (ls'w=m 1 
kbpytcmewMa(kylE- 1 
prwm=T- 
s- 1 

1 
l - T ~ , s w t h e I h e a ~ ~ n E n t r i e a  1 
TeaaeUylbneQlyrm 1 
1-rn 1 
Tehran, 1 
T r i c r s r y l P h o s p h a l s l W ~ l ) l a n l ' l ) d l b ~ ~  1 
1- 1 
Trldscanof . Ses Akdhots (C13 end nbow) 1 
1 -Mdurms 1 
1- 1 

T-(*-) 
1 

1' 1 
1- -(12Y I 
lrimemrr Bormrna (12%) 1 
1- Bsmen, (124-1 (-1 1 
rrbrllhnllp- 1 - (1-1 1 
Undayl- 1 
x- ~(bBo, -*Para-) 1 
Xylene (W 1 
w m  (0-1 1 
x m  (p-) 1 
b- 1 
m o ' i  

Mar 

VAPOR VAPOR 
Am VAPOR vOLu- 

VAPOR VAPOR WElGHT QR- ROWRATE 
PRESS 80 0- RATE @bUh) 

0.M 3 0.074 1.0002 Smr 
a01 4.48 0.074 1.0002 WOl 
0.01 4.48 0.074 1.0002 5001 
0.9 3.9 QOae 1.0180 5090 

1 988 0.081 1.- 5100 
0.01 4 . 9  a074 1 . m  m i  
am 4.48 0.074 1 . m  san 
QSB 8 0.092 1.0112 SnB 
0.15 3.4 0.078 1.0030 sols 
0.16 a 4  ams 1.0030 sors 
0.15 h4 0.m 1.0030 SO15 
0.18 3.4 0.075 1.0030 501s 
0.69 3.4 0 . a  1.01% Sose 
0.19 1 0.074 1.0030 SOl6 
a15 1 0.074 1.0030 6015 
0.3 1 4  0.080 1 . m  5(DO 

am 7.88 a074 1.- SOOI 
2 l  248 0.281 1.42(# 7lW 
n zsa a s  i . s a  rn 

20.44 2s 0256 1.- 7w 
24.8 2.4 am 1 . 4 ~  7seo 
24.9 24  0.299 1.4880 7490 
0.35 47 0.080 1.0070 5(135 
am 79.3 am 1 . m  saoi 
a1  1 0.074 1.0020 am0 
0.8 h l l  QOBl 1.0160 5080 
1.8 3.52 0.095 1.0380 6180 

1.85 252 a095 1 . W  5189 
3 207 am 1.- urn 

1 2  207 0.080 1.0240 5120 
0 2  4.14 am 1 . m  nn, 

a01 455 a074 1.- san 
0.M 262 0.074 1.0002 !Dl 
a 7  t l l  0 . a  1.0140 5070 

0.02 1 0.074 1.0004 5002 
0.M 4.14 a074 1.0002 5[101 

0 7.30 0.074 1 m  5QX) 
am an a074 * . o w  rn 
0.W 8.7 0.074 1.0002 SOOI 
aw 4s a 0 7 4  1 . m  som 
1.5 3.14 0.089 1 . W  51YI 

0.01 12.68 0.074 1.0002 
0.02 6.4 0.074 1.006) Sari 
0.01 &st 0.074 1.0002 5001 
0.M 6.29 0.074 1.0002 !Dl 
0.02 5.8 0.074 1.006) 50m 
QW 117 0.074 1.0002 5001 
414 4 2  0.076 1.0028 5014 
0.14 4.14 0.078 1.0028 5014 
0.14 414 0.018 1.0028 5014 
0.14 4.14 0.076 1.0028 5014 

0 142 0.074 1.0000 5000 
0.05 932 0.079 1.0010 Soos 
a01 584 a074 1 . m  m 
0.51 3.W 0.080 1.0102 SOJI 
0.51 3.86 QOBO l.OlO2 5051 
a 4  3.88 0.018 1.0080 J040 

a61 h a  0.080 im02 6051 
0.1 3.68 0.079 1.0020 5010 

Am 
EQUWI\LENT 
VoWMETRlC 
FLOW RAm 

5041 
xas 
5415 
6496 
5544 
soos 
500(1 
56JO 
sml 
5071 
W71 
5071 
5320 
m4 
5014 
6238 
501 1 

1PSO 
16429 
13130 
15098 
15098 
5237 
5123 
sms 
5345 
5829 
5963 
581 5 
5324 
5118 
SOOS 
500P 
5¶m 
5001 
so05 
4858 
SDOg 
cma 
51125 
tsSO 
5018 
!?a18 
SOOg 
sme 
SO15 
5041 
5Q84 
5082 
5062 
5082 
4999 
5038 
80m 
S2Bj 
p83 
5207 
zze3 
5051 

PRESSURE 
DROPTO 
m 
CaNNECnON 
IN VCS W) 

0.056 
0.0s 
a056 
0.068 
0 . w  
a055 
0.053 
a070 
a058 
a056 
0.056 
0.058 
0 . m  
0.059 
0.056 
O.m 
0.055 
0.392 
0 . m  
0.378 
0.501 
0.501 
0.m 
am 
0 . e  
0.063 
0.078 
am 
0.074 
am 
am 
a055 
a055 
0.081 
0.055 
0 .0s  
a055 
0.05s 
0.055 
am 
am0 
a055 
0.055 
0.055 
1055 
0.055 
0 . 0 s  
0.057 
0.0s 
aw 
0.057 
0. OSb 
0.058 
am 
a081 
0.061 
0.m 
a061 
0.058 

0.593 

PuES9uuE 
DROP THRU 

aaaS 
ams 
0 . m  
0.007 
0.005 
0.00s 
0.007 
0.008 
0.008 
0.008 
0.008 
0.008 
0.006 
0.009 
0.006 
0.005 
0.439 
0.093 
am 
0.048 
a049 
0.008 
0.008 
0.005 
a008 
am 
0.- 
0 . m  
0.006 
0 . m  
0.- 
0.005 
0.008 
0.00s 
0.aOS 
a005 
am 
ams 
a009 
om 
0.- 
om 
ams 
a005 
am 
0.005 
a006 
0.008 
0.006 
a006 
0.009 
0.009 
0 . m  
0.008 
0.006 
a008 
am 
0.006 



VCS SYSTEM INFORMATION: 

1. GENERAL DESCRIPTION OF VESSEL: 
w n m e w  mace. m a n m e  w n s r  r-ar ~ a . m - r - . r  wwne I UCWC. mMnUC UP&, 33u uu I IUmUJ 

P O P  *.Ic P Per **n 
BARGE "CBC 338" INBOARD - .-..L. \"I. , 

0. OFFICIAL NUMBER: 
C. DIMENSIONS: 
0. SERVICE: 
E. MAX. DESIGN WORKING PRESSURE: 
F. W VALM PRESSURE SETTING: 
G. W VALVE VACUUM SETTING: 

wuw rhW .w W Y W  .JYO 

D1119684(1,D1119867 
2974" X 54'g  X 12'4" 
TANK BARGE (D) 

2 PSIQ 
1 PSIG 

0.5 PSlG 

2. VAPOR CONTROL SYSTEM 

A PIPE DMETER: 
P \IAMD_AID nnwn IDC n c k I a n w .  

7.981 INCHES IPS 
n a-r I n s a r s r e  crra ot amnurmTcn  m n n  m r  nn-cn 

Y. 8-1 rnr vnnln mm I w n 6  WLIIUI I I. 
r. MAY I m t  Iln I INI n a n t w  amc. 

V . O U ~  t.=wur I --a run OUDUTW I Cn u WWEU 

Innn rial c r u ~  
V .  ..u-- L..IYII "..bVrY,,.Y .-.-. 
0. DARCY FRICTION FACTOR: 

YYU" Y Y L U I  I,. 

0.014 FOR PlPE 
0.001 FOR HOSE 

aec sral c 

VCS CALCULATIONS 

1. THE WWALIENT LENOTH OF PlPE FROM BARGE'S MOST REMOTE CARGO TANK TO THE BARGFS SHORE SIDE 
\ # M O A N 3  fiAhIUl?fiWALl. 
w n r w n  uwnn~u I nun. 

Tank 1P on "CBC 3369s the farlhest tank from lhe barge's shore connection. Udng Crane's Technical Paper No. 410, 
U.a hta l  -..k,slad lanH. #I \ &r a k a  ma* In mhrua-  h TaUn 

TABLE 2 

UNIT EQ. 
I CLlllLIt I-\ 

TOTAL EQ. 
I CNhTU I m  

"uayll. r a p  

Entrance 
T Branch 
A =  m 
UI 

T Run 
6" Gale Valve 
8" 80 Ell 

4.16 *.I I 

13.33 79.98 
5.32 5.32 

7.98 7.98 
Total 851.86 

2. THE EQWAUENT LENGTH OF PlPE FROM OUTBOARD BARGE'S SHORE SIDE CONNECTION, ACROSS THE INBOARD 
(BREASTED) BAR=, TO M E  SHORE SIDE VAPOR CONNECTION W THE WBOARD BARGE (SOFT OF 8" HOSE 
+ INBOARD BARGE): 

TABLE 3 

UNIT EQ. TOTAL EQ. 
Ol IANTIN I FNGTCI fm l ENQTH fFl3 

Straight Plpe 
T Run 
8" Gate Valve 

Page 12 
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VCS SYSTEM INFORAllATION: 

I. GENERAL DESCRIPTION OF VESSEL: 

A NAME (S): 
0. OFFICIAL NUMBER: 
C. DIMENSIONS: 
0. SERWCE: 
E. W. DESIGN WORKING PRESSURE: 
F. PV VALVE PRESSURE SETllNG: 
O. PV VALVE VACUUM SETTINO: 

2 VAPOR CONTROL SYSTEM 

A PlPE DIAMETER: 
8. MAX. VAPOR-AIR MIXTURE DWSIM: 

C. MAX. LIQUID LOADING RATE. 
D. DARCY FRICTION FACTOR: 

E. VCS CARGOES: 

VCS CALCULATIONS 

WORST CASE BARGE "CBC 336" OUTBOARD 
BARGE "CBC 337" INBOARD 

CBC 336 & CBC 337 
D1119885& Dl118680 
297'4' X 54'4" X 12'4" 
TANK BAFtGE (D) 

2 PsIa 
1 PSlG 

0.5 PSlG 

7.081 INCHES IPS 
0.335 LBlWFTA3 FOR SUBCHAPTER ''0. CARGOES 

5000 BBLSRlR 
0.014 FOR PlPE 
0.001 FOR HOSE 

SEE TABLE 1 

1. THE MWAUENT LENGTH OF PlPE FROM BARGE'S MOST REMOTE CARGO TANK TO THE BARGE'S SHORE SIDE 
VAPOR CONNECTION: 

Tank 1P on CBC 33898 ltte f a W  tank from the barge's shore conndon. Using Crane's Technloal Paper No. 410. 
the tdal equivalent length (L) for the path Is shown in TaMe 2. 

TABLE 2 

Straight PZpe 
EntranaJ 
T Branch 
45 Ell 
T Run 
8" Gate Valve 
8"8001 

QUANTITY 
UNIT EQ. TOTAL M. 
LENGHT (FT) LENGTH (FT) 

238.24 238.24 
37.05 37.06 
39-91 279.37 
3.72 3.72 
13.33 70.98 
5.32 5.32 

7.08 7.98 
Total 891.86 

2 THE EQUVAUENT LENGTH QF PlPE FROM OUTBOARD BARGE'S SHORE SIDE CONNECTION, ACROSS THE INBOARD 
IBREASTEbl BARGE TO THE SHORE SIDE VAPOR CONNECTION OF THE INBOARD BAROE (30FT OF 8" HOSE .- ~- ... ~. . 

+ INBOARD BARGE): 

TABLE 3 

UNIT EQ. 
- -- 

TOTAL M. - -- - 

Stra[ght Pipe 
T Run 
6 Gate Valve 

38.083 38.083 
13.3 13.3 
5.32 10.64 

Total 62.023 

Hose 
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RESULTS OF (BREASTED) DUAL CARGO LOADING OPERATIONS 

RESULTS OF (BREASTED) DUAL CARGO UNLOADING OPERATIONS 
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1. This sheet consolidates critical VCS parameters for MSC Staff Engineers and CG Field Inspectors dealing with Vapor 
Control Systems. CG lnspectors should verify the vessel's VCS design is consistent with the information listed in boxes 2, 6, 7 
& 8 prior to updating the vapor control endorsement on the vessel's Certificate of Inspection. For cases where the information in 

Vessel Name 

Official Number 

lthe VCS PRlS does not reflect the vessel's design the CG Inspector should contact the MSC's Cargo Authom branch. I 
I Raised Trunk 1 

CBC 336 B CBC 337 

1119685&1119686 

2. Tank Maximum Design Working Pressure ~ p s i e  Flush Deck 0 
3. Authorlzed Maximum Carao Transfer Ratels) I 5000 lbbllhr loadina " . , I I " 

1-[bbllhr discharging 

4. Authorized Maximum Vapor-Air Mixture Density ~ ~ l b m l b m n t 3  

5. Authorized VCS Categories pn-"i 
6. Cargoes with the highest vapor density andlor pressure drop: 

a. Cargo Name PENTANE 
b. Cargo Name PENTANE 

7. Pressure Vacuum Valve: 8. VCS Pipe Sizes: 
Manufacturer Settings i n  psig: Approx. Inside Diameter 

Size Longitudinal Header (inches) 
CG Approval Transverse Header (Inches) 

Shipyard 

Hull Number 

Trinity Ashland City 

4402 & 4403 

10. Closed Gauging Verify the vessel has closed gauging that satisfies 46 CFR 39.20-3 and 151.15-1 O(c). 

11. lnstructionslGuidelines for the OCMI: 
1 la.  The following is the Marine Safety Center's recommended COI endorsement: 

Required Venting Capacity of Pressureaide of  P N  valve 
Required Venting Capacity of Vacuumaide of P N  valve 

In accordance with 46 CFR Part 39, excluding part 39.40, this vessel's vapor collection system has been inspected to the 
plans approved by Marine Safety Center letter Serial # C1-1201999 dated April 19, 2012 and has been found acceptable for 
the collection of bulk liquid cargo vapors annotated with "Yesn in the CAA's VCS column of the vessel's Cargo Authority 
Attachment, Serial # C1-1201999 dated April 19, 2012. 
When the vessel is carrying cargoes containing greater than 0.5% benzene, the person in charge is responsible for 
ensuring the provisions of 46 US Code of Federal Regulations Part 197, Subpart C are applied. 

11 b. The MSC approval letterls must be available at the OCMl's request. 
1 lc .  Verify isolation valve at the vapor connection flange is manually operable and designed in a way it is "clearly" open or 
closed. 
1 ld.  Previous applicable approval letters: I I 

9. Tank Overfill Protection System (check appropriate box or boxes 
a. High Levelfrank Overfill Alarm BERGAN 
b. Overfill Control Shutdown La BERGAN Setting in psig 
c. Spill Valve ASTM F1271 TY pe 
d. Rupture Disk El Type 

18461 
5000 

VCS Approval Letter 1 MSC letter C1-1201999 dated April 19,2012 1 MSC Plan Reviewer ILT T. J. Cao 1 

bbllhr (air) 
bbllhr (air) 


