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OWNER: CONTRACT: 38201
DESCRIPTION: BY: MEC

SIZE: DATE: 1-Jul-13
HULL/NAME:

3.00 psig
1.50 psig
0.50 psi

5000 bbl/hr 468cuft/min
5000 bbl/hr 468cuft/min

7.981

C. P/V VALVE 

0.347
0.014

G. SPILL VALVE 

SYSTEM INCLUDES AN ISOLATION VALVE, MANUALLY OPERATED GATE VALVE, AT EACH 
FACILITY CONNECTION

SYSTEM IS DESIGNED WITH SEVERAL LOW POINT CONDENSATE DRAINS.

SYSTEM IS ELECTRICALLY BONDED TO THE VESSEL DUE TO WELDED STEEL CONSTRUCTION

F. VCS CARGOES: SEE TABLE 1

lbs/ft^3 

H. ADDITIONAL INFORMATION:
None Installed

Rivers, Lakes, Bays and Sounds, Subchapter "D" and "O"

See Trinity Drawing  38201P-06B. PIPE LENGTHS:

SYSTEM IS DESIGNED TO ACCOMMODATE INTERNAL VISUAL INSPECTION AS REQUIRED FOR 
CARRIAGE OF POLYMERIZING CARGOES.

46CFR39.20-1(a)(4)

46CFR39.20-1(a)(5)

46CFR39.20-1(c)

46CFR39.20-1(d)

46CFR39.20-1(e)

VAPOR HEADER MARKED AS SHOWN IN TRINITY  DWG P-6 

FACILITY CONNECTION FLANGE FITTED WITH 1/2" STUD 1" LONG  AT LOCATION OUTLINED IN 
REGULATION

K. MAX. LIQUID LOADING RATE:

MAX PRESSURE DROP ACROSS VALVE 
36000bbl/hr @ 1.5psi
26000bbl/hr @ 0.5psi

COMP MAX FLOW 

E. DARCY FRICTION FACTOR:

I.C. BERGAN KLPH-6 PV 0.943psi @ 13350bbl/hr Air
0.530psi @ 5000bbl/hr AirI.C. BERGAN KLPH-6 PV

D. MAX. VAPOR-AIR MIXTURE DENSITY:

H. PV VALVE PRESSURE SETTING:

I.C. BERGAN KLPH-6 PV

1244509 - 1244512C. OFFICIAL NUMBER:

2. VAPOR CONTROL SYSTEM

J. MAX. DISCHARGE RATE:

D. USCG MSC FILE NUMBER: P017865

I. PV VALVE VACUUM SETTING:

F. SERVICE:
E. DIMENSIONS:

G. MAX. ALLOWABLE WORKING PRESSURE:

297'-6"x54'-0"x12'-0"

A. PIPE DIAMETER: in

Canal Barge Company
Single Rake, Double Skin, Inland Tank Barge
297'-6"x54'-0"x12'-0"

CBC 313 - CBC 316

2207-1 Thru 4/CBC 313 - CBC 316

A. TMP HULL NUMBERS 2207-1 Thru 4

VCS SYSTEM INFORMATION

1. GENERAL DESCRIPTION OF VESSEL:

B. NAME (S):
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38201
BY: MEC

SIZE: DATE: 1-Jul-13

QUANTITY K D
(in)

UNIT EQ. 
LENGTH

(FT)

TOTAL EQ.
LENGTH 

(FT)
1.00 0.780 7.981 37.05 37.05

10.06 7.981 1.00 10.06
2.00 1.100 7.981 52.26 104.51 Tank Drop
1.00 0.550 7.981 26.13 26.13 177.75

104.08 7.981 1.00 104.08
2.00 1.040 7.981 49.41 98.81
1.00 0.550 7.981 26.13 26.13

Total 406.78

NAME ρ @ 115°f 
(LBS/CUFT) f PIPE DIA

(FT)

TOTAL EQ.
LENGTH 

(FT)

FLOW 
RATE

(CUFT/SEC

V
(FT/SEC)

PRESSURE 
DROP 
(PSI)

Air 0.069 0.014 0.665 406.78 7.80 22.45 0.032

CONTRACT:

VCS CALCULATIONS

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

The vapor collection system installed on this vessel is designed to carry the cargoes listed in Table 1. These Cargoes are to be 
listed on the vessel's Certificate of Inspection. 

OWNER:
DESCRIPTION:

HULL/NAME:

Canal Barge Company
Single Rake, Double Skin, Inland Tank Barge
297'-6"x54'-0"x12'-0"
2207-1 Thru 4/CBC 313 - CBC 316

1. CARGO AUTHORITY:

iso-Pentane has the heaviest vapor-air mixture density. iso-Pentane has the highest vapor growth rate (see Table 1 for 
Calculations)

Tee Run Con

Using a 5000 bbl/h liquid transfer rate, the vapor-air mixture and air-equivalent volumetric flow rate for each cargo are given  
in Table 1. At a setting of 1.5 psig, the I.C. BERGAN KLPH-6 PV has an adequate pressure relieving capacity of air for each 
cargo listed in Table 1. The maximum pressure in the tank, 1.5 psi, based on a pressure drop of 0.0 psig in piping and 1.5 psig 
across the PV Valve at 0 bbl air equivalant, does not exceed the cargo tank maximum design working pressure of 3.0 psi.

Using a 5000 bbl/h liquid transfer rate as the air flow rate. At a setting of 0.5 psig, the I.C. BERGAN KLPH-6 PV has an 
adequate pressure relieving capacity of air. The maximum vacuum in the tank, 0.6 psi based on a pressure drop of 0.0 psig in 
piping and 0.5 psig across the PV Valve at 5000 bbl air, does not exceed the cargo tank maximum design working pressure of 
3.0 psi.

Using Darcy's Equation, with a 0.014 friction factor and the maximum liquid transfer rate, the pressure drop along the VCS 
piping between the #1 cargo tank and the P/V valve for each cargo is shown in Table 1.

Straight Pipe

Straight Pipe
Tee Branch Con
Tee Run Con

3. THE MAXIMUM LIQUID TRANSFER RATE AS IMPOSED BY THE CAPACITY OF THE CARGO
    VENTING SYSTEM 46CFR39.30-1:

Tank 1 is the farthest tank from the P/V valve. Using Crane's Technical Paper No. 410, the total equivalent length (L) for the 
path is shown in Table 2.

TABLE 2

PIPE/FITTINGS

Tee Branch Div

Pressure Drop of Air Flow Into Tanks During Discharge 

Entrance, Projecting

A: PRESSURE DROP FROM TANK TO PV VALVE
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38201
BY: MEC

SIZE: DATE: 1-Jul-13

CONTRACT:OWNER:
DESCRIPTION:

HULL/NAME:

Canal Barge Company
Single Rake, Double Skin, Inland Tank Barge
297'-6"x54'-0"x12'-0"
2207-1 Thru 4/CBC 313 - CBC 316

QUANTITY K D
(in)

UNIT EQ. 
LENGTH

(FT)

TOTAL EQ.
LENGTH 

(FT)
PIPE/FITTINGS

The sum of the pressure drop along the longest path and the pressure at the facility vapor connection may not exceed 80 
percent of the P/V valve setting. The total equivalent length from cargo tank #1 to the vapor connection is given in Table 3.

TABLE 3

B: PRESSURE DROP FROM TANK TO  FACILITY VAPOR CONNECTION 

VCS CALCULATIONS (CONT)

177.75 7.891 1.00 177.75    (From Above)
Straight Pipe 231.736 7.981 1.00 231.74
Tee Run Con 2 0.55 7.981 26.13 52.26
Tee Run Div 1 0.3 7.981 14.25 14.25

1 1.1 7.981 52.26 52.26
Tee Branch Div 1 1.04 7.981 49.41 49.41
8" Gate Valve 1 0.112 7.981 5.32 5.32

1 0.351 7.981 16.67 16.67
Straight Pipe 35.875 7.981 1.00 35.88

In
bo

ar
d 

Ba
rg

e

Tee Branch Con

Tank Drop

45˚ Wye Branch Div

Tee Run Con 1 0.55 7.981 26.13 26.13
8" Gate Valve 2 0.112 7.981 5.32 10.64
Cargo Hose 20 7.981 1.00 20.00In

bo
ar

d 
Ba

rg
e

Total 692.300

10.56*
471 CUFT
468 CUFT/MIN

5000 BBL/HR
1.0 MIN
1.0 MIN
0.0 MIN

Tank No. 3

MAX LOAD RATE:

4. THE MAXIMUM LIQUID TRANSFER RATE AS IMPOSED BY THE RELIEVING CAPACITY OF
    THE  CARGO TANK SPILL VALVE OR RUPTURE DISK.

Spill Valve

Pressure drop at the maximum liquid loading rate of 5000bbl/h from Tank 1 to the Vapor Header Connection for each cargo is 
given in Table 1.

The largest pressure drop (0.4psi) does not exceed 80 percent of the P/V valve pressure setting (1.2psig).

MANUFACTURER / MODEL:

5. THE MAXIMUM LIQUID TRANSFER RATE AS IMPOSED BY THE SET POINT OF THE OVERFILL ALARM

None Installed
PROTECTION TYPE:

MAX LOAD RATE PER TANK:

The #3 cargo tank has a set point for the overfill shutdown set at 0.88ft BELOW THE FLANGE OF THE GAUGE. The tank 
capacity above this level is 471cuft. With a liquid transfer rate of 5000 bbl/h per tank based on loading into a single tank only, 
the person in charge of transfer operations has at least 1 minute to stop the transfer operation before the tank overflows. Thus 
the VCS meets the requirements of 46CFR 39.20-9.

TIME REMAINING FOR SHUTDOWN

REMAINING CAPACITY AT SHUTDOWN:

SMALLEST TANK:
SET POINT OF OVERFILL SHUTDOWN: IN ULLAGE FROM GAUGE FLANGE

*Note: Setpoint is minimum required setpoint. Actual setting will be done by Owner prior to COI.
MARGIN:
TIME REQUIRED BY 46CFR39.20-9:
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Shipyard
Hull #

3.  Tank Design:  Raised Trunk psig

Flush Deck

4.  Requested Maximum Cargo Transfer Rates bbl/hr loading
bbl/hr discharging

5.  Requested Maximum Cargo-Air Mixture Vapor Density:

lbm/ft3
lbm/ft3

6.  VCS Categories Requested (list):

7.  Pressure Drop for the cargo(es) from Section 5 for the following scenarios:

a.  Most Remote Cargo Tank to P/V valve
b.  Most Remote Cargo Tank to VCS Facility Connection
c.  ∆P across P/V valve @ cargoes' Maximum Transfer Rate
d.  ∆P across Vacuum P/V @ MTR or Max. Discharge Rate
e.  ∆P across Spill Valve for Max. Density Cargo at MTR
8.  Pressure Vacuum Valve:

Settings in psig:

9.  VCS Pipe Sizes:
Longitudinal Header Inches Transverse Headers Inches

10.  Closed Gauging 

11.  Tank Overfill Protection System (check appropriate box or boxes and list make/model)
    a.  High Level/Tank Overfill Alarm
    b.  Overfill Control Shutdown
    c.  Spill Valve Meets ASTM F1271
    d.  Rupture Disk

x

14.  Previous VCS approval letters:

Include the Manufacturer's ∆P versus Flow for both parts of P/V & Spill Valve:

psi

Check the box to signify the vessel will have closed gauging meeting 46 CFR 151.151-10(c).  MSC Electrical 
Branch and the OCMI will verify the closed gauging meets these requirements.

Vacuum-side

Manufacturer
 Model/Size Pressure-side

a. Cargo Name
b. Cargo Name

psi

CG Approval Number

Setting in psig

Marine Safety Center Form for Tank Vessels Installing a 
Vapor Control System

1. Vessel Name
    Official Number

2.   Purpose:  This form consolidates the information required for VCS approval.  Entering the requested 
information will expedite your approval and significantly decrease the probability the MSC will return the 
submission for revision. 

Maximum Design Working Pressure:

Existing Raised Trunk Barges need MSC 
approval letter serial number and date which 

approved its MDWP

List the requested cargoes with the (a) highest vapor density and (b) highest pressure drop.  They are not always 
the same cargo.

Cargo A Cargo B

If applicalble, Calculations demonstrate compliance with 39.20-9(b)(2).

12.  Submittal Includes a Graph or Table showing the ∆P through the VCS piping from the most remote cargo 
tank to the facility connection as a function of liquid transfer rate for both cargoes in Section 5.

13.  Submittal Includes a Graph or Table showing the Facility Pressure @ the vessel's vapor connect versus 
allowable transfer rate.  This graph demonstrates the barge can satisfy 46 CFR 39.30-1(d)(3).  See MSC 
"Guidelines" at www.msc.uscg\hq\msc for an example.
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11/08/12 12:53:13          Trinity Marine Products                      Page 1
GHS 13.40A CANAL BARGE COMPANY 38201 OVERFILL SETPOINTS 38201

PORT TANKS SHOWN STBD TANK SIMILAR

TANK LIST
Reference Point

Part----------------------Type---------------Long---Trans-----Vert
CT1.P                     INTACT TANK       75.12a  11.04p   17.08
CT2.P                     INTACT TANK      159.87a  11.04p   17.08
CT3.P                     INTACT TANK      247.62a  11.04p   17.08
Distances in FEET.------------------------------------------------

FULL LOAD TANKS AT 100%
TANK STATUS

Trim: zero,  Heel: zero
Part-----------BBLs.-----SpGr-----Weight(ST)----LCG-----TCG-----VCG------RefHt
CT1.P          5240.7   1.050        964.37   75.95a  11.86p   9.45
CT2.P          5120.4   1.050        942.23  161.77a  11.86p   9.37
CT3.P          4910.9   1.050        903.68  245.37a  11.84p   8.98

Total Tanks--------->            2,810.28  159.21a  11.85p   9.27
Distances in FEET.------------------------------------------------------------

HIGH LEVEL SETPOINT AT 0.95 OF FULL LOAD 46CFR39.20-7(c)(1)
TANK STATUS

Trim: zero,  Heel: zero
Part-----------BBLs.-----SpGr-----Weight(ST)----LCG-----TCG-----VCG------RefHt
CT1.P          4978.7   1.050        916.15   75.96a  11.93p   9.10       1.27
CT2.P          4864.3   1.050        895.12  161.75a  11.93p   9.01       1.28
CT3.P          4664.6   1.050        858.35  245.80a  11.90p   8.61       1.46

Total Tanks--------->            2,669.62  159.33a  11.92p   8.91
Distances in FEET.------------------------------------------------------------

OVERFILL SETPOINT BASED ON 0.985 OF FULL LOAD 46CFR39.30-1(e)(1)
TANK STATUS

Trim: zero,  Heel: zero
Part-----------BBLs.-----SpGr-----Weight(ST)----LCG-----TCG-----VCG------RefHt
CT1.P          5162.0   1.050        949.89   75.94a  11.93p   9.34       0.77
CT2.P          5043.5   1.050        928.08  161.75a  11.93p   9.26       0.77
CT3.P          4836.5   1.050        890.00  245.51a  11.90p   8.87       0.85

Total Tanks--------->            2,767.97  159.24a  11.92p   9.16
Distances in FEET.------------------------------------------------------------

OVERFILL SETPOINT BASED ON 60SEC AT 5000BBL/HR 46CFR39.20-9(b)(2)
TANK STATUS

Trim: zero,  Heel: zero
Part-----------BBLs.-----SpGr-----Weight(ST)----LCG-----TCG-----VCG------RefHt
CT1.P          5157.3   1.050        949.03   75.94a  11.93p   9.34       0.78
CT2.P          5037.0   1.050        926.89  161.75a  11.93p   9.25       0.79
CT3.P          4827.0   1.050        888.25  245.52a  11.90p   8.86       0.88

Total Tanks--------->            2,764.17  159.21a  11.92p   9.15
Distances in FEET.------------------------------------------------------------
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MODEL : KSPA-6  
SIZE    : 6”(150A) 
SETTING PRESSURE : 1050mmAq 

FLOW CAPACITY CURVE,  SCMH(Standard cubic meter per hour) 
                                  (1SCMH = 6.289BBL/hr) 

VALVE INLET PRESSURE, mmAq 
(1mmAq = 0.0014286PSI) 

HIGH VELOCITY VENT VALVE  FLOW CAPACITY CURVE  

TEST CONDITION 

IMO MSC/Circ.677 
API Standard 2000 

APPLICABLE STANDARD 

FLOW TEST PERFORMED ON EQUIPMENT USING AIR, 

AT TEMP.T=15.6℃ AND AMBIENT PRESSURE P=1.0332Kg/cm2  

FILEPOSITION : PC02://D://\flow.doc NEW-ISO-HV-series flow capacity curve 

SHEET NO. 1/1 
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	vname: CBC 313 Thru CBC 316
	shyd: Trinity Marine Products, Madisonville, LA
	hullno: 2207-1 thru 4
	ON: 1244509 - 1244512
	raised: X
	flush: 
	mawp: 3.0
	mscltrsn: C1-1204948 DTD 04Dec2012
	matrL: 5000
	matrD: 5000
	masawdC: PTY iso-Pentane 
	maxPDcn: PTY iso-Pentane 
	maxawdV: 0.347
	maxPDv: 0.347
	reqcat: 1-7
	box1: 0.252
	bx2: 0.429
	box3: 0.943
	box4: 0.530
	box5: 0.252
	box6: 0.429
	box7: 0.943
	box 8: NA
	PVman: IC Bergan
	PVsize:  KLPH-6
	PVappr: 162.017/144/3
	PVsetP: 1.5
	PVsetV: 0.5
	PVflow: X
	longH: 8
	TransH: 8
	OF1: X
	OF2: X
	OF3: 
	OF4: 
	OF1Type: Guard Level® 07324TWIN-2A
	OF2Type: Guard Level® 07324TWIN-2A w/ Shore Connector
	OF3Type: 
	OF4Type: 
	SVsetP: 
	SVastm: 
	SVcpm: X
	DPgraph: X
	80graph: X
	Appr1: C1-1204877 DTD 07DEC2012
	Appr 2: 
	Text2: x
	Text1: 


