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1.INTRODUCTION

The vortex Mini Gas Sampling tool is designed to capture gas and liquid samples in a subsea
environment and recover said samples to the surface in a low pressure state of no more than
14psi (0.96bar) by means of an electro mechanical operated syringe to ingest sample then purge

sample into a sample bottle after recovery to surface.

This tool is designed to be deployed from the surface with the syringe bled of air immediately
upon entering the water. Sample filling relies on the suck and blow pumping motion created by
the syringe and associated relief valves. Sample taken can be discharged or cycled out of the

syringe whilst under water if necessary.

1.1 Reference Documents
See Appendix and references section at the end of this document for certificates and

manufacturers data.

1.2 Abbreviations

PSI: Pounds per Square Inch

PPE: Personnel protective equipment
JHA: Job Hazard Analysis

VST: Vortex Sample Tool

LP: Low Pressure

PCB: Printed Circuit Board

1.3 Contacts

For Technical queries, Comments and Feedback contact Vortex Dredge: goodinjoe@gmail.com
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2. SAFETY

2.1 Overview

All local HSE procedures must be followed. Use of PPE should follow guidelines outlined with
handling of potential sample. For example hazardous gas samples should have PPE appropriate
to mitigate dangers associated with that gas. Safety glasses should be considered minimum
requirement irrespective of potential sample. Your safety is your responsibility. Think and plan

ahead accordingly.

2.2 Risk Assessment
Consult with local HSE and installation operators to identify best practice steps needed for safe
operations. Identify if the task been done and implement lessons learned. JHA, permitting and

toolbox talks should preclude all operations.

2.4 Mechanical
Ensure all fittings and fasteners are secure. Check general condition of tool against images in

manual for anything which may indicate potential operational issues.

*Remember, your safety is your responsibility. Think and plan ahead
accordingly. If in doubt, please ask.
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3. TECHNICAL SPECIFICATIONS

3.1 Description

To “Suck” the sample into the syringe the operator will function the electric motor to draw the

piston away from the check valves and draw a vacuum.

To “Blow” the sample out of the tool or into the sample bottle the operator will function the

electric motor towards the check valves — pushing the sample over the check valve and to

atmosphere or into the sample bottle.

Inlet vatve from funnel
cracks at around 10 in'hg
vacuum

Sample take off port.

Bleed valve, |

Rebef valve cracks at
12 to 14psi

VST-02 LP Circuit description:
Green arrows denote the flow path

The sample is drawn in from the funnel
through the first check valve and into the
cylinder when the piston is drawn in.
When the piston is extended the exhaust
check valve comes into play and relieves
pressure at 12 to 14psi.

Gas / liquid held on this

side of the piston.
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3. TECHNICAL SPECIFICATIONS

3.1 Description: Schematic

MHAO005

MOTOR
Exhaust relief valve

cracks at 12 to 14 psi

A /\.\ Bleed
valve Link chain

w 0 to 30 psi

Inlet relief valve cracks gauge m N
at 10 in/hg @ aN_ /R
DREDGE SYSTEMS

Sample take www.vortexdredge.com

off port

Vortex VST-02 sample tool schematic
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3. TECHNICAL SPECIFICATIONS

3.2 Electrical connections

To operate the tool with a SeaBotix ROV

The motor on this tool can be used on any SeaBotix vLBV simply by connecting it to one of the
ports on the Backplane of the ROV, using cable CBA314. Operator will need to select “FS” (Fixed
Speed) in the Accessory Menu, then they will be able to operate the motor as though it were a
Grabber.

* NOTE: Any questions on power supply capabilities from your ROV, please consult the ROV

manufacturer.

To operate the tool on any other ROV the ROV needs need to supply the following power whilst

the operators need to splice the the supplied SUBCONN cable part number: MCILAF to the host
ROV:

* Function A in one direction = One positive feed of 24 to 28VDC at 6 amp maximum.

* Function B in opposite direction = One positive feed of 24 to 28VDC at 6 amp maximum. (The
same feed as used in Function A) Including at the same time: One positive feed of 5 to 40 VDC

at 0.5 amp maximum.

* Common is to ground on both supplies.
* NOTE: Any questions on power supply capabilities from your ROV, please consult the ROV

manufacturer

DO NOT TEST THE CABLE WITH A “MEGGER” OR SIMILAR UNIT AS CABLE HAS AND INTERNAL
PCB THAT CAN BE DAMAGED.
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3. TECHNICAL SPECIFICATIONS

3.3 Component particulars

* Complete tool Weight empty in air = 26.4lb (12kg)

* Complete tool Weight empty in fresh water = 4.4lb (2 kg)
* Syringe cylinder volume = 0.153 gallon (580 cc)

* Sample bottle volume = 0.264 gallon (1.0 litre)

* Main relief valve setting on syringe = 12psi (0.8 bar)

* Complete tool dimensions = 26 inch (680 mm) long x 8.2 inch (210 mm) high x 15.7 inch
(400mm) wide.

* Discharging syringe into sample bottle typically captures 0.268 liter fresh water by volume with

exhaust relief set at 12psi.

* Discharging syringe into sample bottle typically captures 0.523 liter of fresh air by volume with

exhaust relief set at 12psi.
* Syringe body and end caps material: Acrylic
* Piston material: Acetal
* Piston rings / seals material: Nitrile 50 x 60 x 4
* Piston cap o-rings material : Nitrile N70
* Shipping box dimensions and weight = 121 |b (55kg) L130cm x W80cm x H 90cm.

* Depthrating = 3000 mtr. 9842 foot seawater
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4. OPERATION PROCEDURES

4.1 Pre Dive Checks

PROCEDURE DESCRIPTION CHECK

Check electrical connection between the tool and ROV. Consult
ops manual for voltage figures and connections. See

1 TECHNICAL SPECIFICATIONS in section 3. of this manual.
Failure to provide correct voltages and connections as per
manual can result in tool cable and motor failure.

Check the piston full stroke in both directions in clear of
obstructions.

Connect water hose (fresh or salt) to inlet relief valve of tool,
open bleed valve CW and purge water through the bleed valve
and allow water to pass over the exhaust relief valve to expel
any air in the system. Close bleed valve CCW.

Launch with the piston at full stroke ready to ingest (piston at
rest nearest the two check valves)

Check the bleed valve is closed CCW. Failure to do so can result
3 in insufficient syringe operation and sample being lost to
ambient upon ascent.

4 Check mechanical connections to the ROV are secure.

Check 0 to 30 psi gauge is reading 0 and full of appropriate

gauge liquid.
Fit hose and funnel to inlet relief valve — adjust length of hose
6 to suit. Secure funnel where appropriate to view sample being
taken.
7 Check oil filled motor compensator tubes are full of oil.

See OPERATION PROCEDURES in section 4 of this manual.
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4. OPERATION PROCEDURES

4.1 Pre Dive Checks (Steps 2, 3 and 5)

/_, ///’ .u|ug{,///// i
3 "\ \J’ ii'\%.’ §f’

XN 0 to 30 psi
gauge

Inlet valve from funnel
cracks at around 10 in/hg
vacuum

- -

Bleed valve is CW to open and CCW to close.
Do not over tighten.
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4. OPERATION PROCEDURES

4.1:2 Pre Dive Checks: Electric motor oil compensation tube. (Step 6)

v

%
g

(=

QN
S o o

Ensure both compensator tubes are filled with oil before and after each dive. There are two
tubes joined together simply to give more compensated volume.

Remove screw at end of tube and fill with oil until tube bellow is full and firm — but not
ballooning with over pressure.

Oils suitable for the electrical motor are white mineral oils such as the following:

¢ KLEAROL White Mineral Oil
¢ Guardian 9 USP White Oil
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4. OPERATION PROCEDURES

4.2 Operation Procedure

STEP

PROCEDURE DESCRIPTION

Launch with the piston at full stroke ready to ingest (piston at
rest nearest the two check valves)

CHECK

Launch ROV to just below water surface to around 20mtr depth
and fully function tool to both ends of stroke in sample cylinder
to bleed out any ambient surface air from the system. Stroke
tool to rest at full ‘blow’ position so it is ready to “suck” first
sample.

Dive to depth, position funnel over liquid or gas discharge.
Allow sample product to fill the funnel and disperse as much
seawater from the funnel as possible before stroking piston in
the ‘suck’ position.

Positioning the funnel lower than the tool may assist in gas
sample displacing the ambient seawater inside the funnel to
tool hose thus maximizing the sample.

Positioning the tool with the check valves lower than the
syringe may assist in gas sample displacing the ambient
seawater inside the check valves thus maximizing the sample.

Stroke the piston as many times as is required to flush the
sample cylinder and obtain the maximum possible quantity of
sample product.
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4. OPERATION PROCEDURES

4.3 Recovery to Deck

0 to 30psi
gauge

When recovering to deck, ascend as such a rate that the 0 to 30psi pressure gauge does not
show over the 12 to 14psi setting of the relief valve.

The relief valve is likely to purge excess pressure as gas expands during ascending
irrespective of the rate of ascent.
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4. OPERATION PROCEDURES

4.4 Removal of gas sample on surface

STEP

PROCEDURE DESCRIPTION

Recover to deck. Ascend the tool and ROV at such a rate that
the 0 to 30psi pressure gauge does not show over the 12 to
14psi setting of the relief valve. The relief valve is likely to
purge excess pressure as gas expands during ascending
irrespective of the rate of ascent. See 4.3 Recover to deck

CHECK

Exhaust relief valve is tasked with venting any excess pressure
build up in the piston due to expanding gasses on recovery to a
maximum of 12 to 14psi (0.96bar)

Pull a vacuum on the sample bottle using supplied vacuum
pump. Connect bottle to vacuum pump, open bottle isolation
valve, pull maximum vacuum, close bottle isolation valve to
seal in vacuum. See 4.4 Removal of gas sample on surface

Connect sample bottle to tool as per instructions on 4.4
Removal of gas sample on surface

NOTE: Ensure area is adequately ventilated to account for any
gas going over the exhaust relief valve when filling bottle.
Similarly, have appropriate containment under exhaust relief
valve to catch any liquids.

ALWAYS wear appropriate PPE and consult client for
information on sample product and any appropriate
safeguards.

Flush the system with fresh water as per step below to resume
sampling . Flush system with hot soapy water then fresh water
between sample dives if required. Stroke piston “suck” and
“Blow” 4 or 5 times to flush system.

Check the piston full stroke in both directions in clear of
obstructions.

Connect water hose (fresh or salt) to inlet relief valve of tool,
open bleed valve CW and purge water through the bleed valve
and allow water to pass over the exhaust relief valve to expel
any air in the system. Close bleed valve CCW.

Launch with tool stroked to rest at full ‘blow’ position so it is
ready to “suck” first sample.
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4. OPERATION PROCEDURES

4.4 Removal of gas sample on surface

Shown bottle connected to sample take off port.

Pull a vacuum on the sample bottle using supplied
vacuum pump.

1.Connect bottle to vacuum pump.

2.0pen bottle isolation valve.

3.Pull maximum vacuum

4.Close bottle isolation valve to seal in vacuum.
5.0bserve and note pressure gauge reading.

6.Connect sample bottle to sample bleed off connector
7.0pen bottle isolation valve.

8.Function tool to ‘blow’ and discharge sample product into
sample bottle.

9.Close bottle isolation valve.

NOTE: Ensure area is adequately ventilated to account for
any gas going over the exhaust relief valve when filling
bottle. Similarly, have appropriate containment under
exhaust relief valve to catch any liquids.

ALWAYS wear appropriate PPE and consult client for
information on sample product and any appropriate

safeguards.
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4. OPERATION PROCEDURES

4.5 Post — Dive Checks

STEP

PROCEDURE DESCRIPTION

Check the piston full stroke in both directions in clear of
obstructions.

Open bleed valve slightly CW to allow hot soapy water to flush
through bleed valve.

CHECK

Connect hose from container of hot soapy water to inlet relief
valve of tool and purge soapy water through the bleed valve
and allow water to pass over the exhaust relief valve to flush
salt water and traces of sample from the system.

Stroke piston “suck” and “Blow” 4 or 5 times to flush system.
Complete flushing with tool stroked to rest at full ‘blow’
position so it is ready to “suck” first sample.

Check the bleed valve is closed CCW.

Check mechanical connections on the tool are secure.

Check oil filled motor compensator tubes are full of oil.
(See 4.1:2 Pre Dive Checks: Electric motor oil compensation
tube Step 6)
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4. OPERATION PROCEDURES

4.5 Post — Dive Checks

POST DIVE COMMENTS

PRINT NAME SIGNATURE DATE
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5. MAINTENANCE & STORAGE

5.1 Standard Procedures

* Tool should be flushed with hot soapy water as per post dive checks.
* Allow to dry fully.

* Check operational condition of cables.

* Check oil filled motor compensator tubes are full of oil.

* Visual check of tool for anything which could prohibit future operation of the tool.

5.2 Replacement Procedures
* Contact Ashtead Technology representatives with reports of any damaged or unserviceable

items
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6. APPENDIX AND REFERENCES

6.0:1 Seabotix ROV to tool cable: CBA314

8 7 [ 5 4 3 2
CAD FILE LOCATION REVISIONS.
E\Wechorical Druwlng Fues\sdeurks\Asssnnhes\mn Assemblies\CBA314 Cable, Accessary, Grabber, Center Mount, 600mm
LAST SAVED Monday, December 02, 2013 8:14:
TEVRPLATE RELEASE DATE. o0IAR | REV. DESCRIPTION DATE CHANGED BY APPROVED BY ECO
A PRODUCTION RELEASE 27NOVI3 J. BAUMANN 1. KEMPER 133031

Rl
—
o~
e
1
~
-
i
i
o

610.0
(FACE OF MAT00 TO FACE OF CN430)

MAIQ0 CN430
PIN GRD BLACK PIN GRD
PIN 2 CLK WHITE PIN 2 CLK
PIN 3 28VDC RED PIN 3 28VDC
PIN 4 DATA YELLOW/GREEN PIN 4 DATA
MATERIAL UNLESS OTHERWISE SPECIFIED: MAME DATE SeaBotix Inc
SEE BOM DIMENSIONS ARE IN MILUMETERS - Decatrkd
AND MAYBE REFERENCED IN DRAWN | J BAUWANN | 27HOW13 s
[INCHES). 000
FSH TOLERANCES CHECKED |L34AUMANN | 27MOV13 : Fi819/430-4001

- oA HacH tmi0e* e arre e v TTE: GABLE, ACCESSORY,
1 ¢ .50 [020)

ot " GRABBER, CENTER MOUNT,

5 1010) COMMENTS: 600mm
PROPRIETARY AND CONFIDENTIAL XXX+ .125[.008]
| s 01X 2 080 {302] UNLESS OTHERWISE SPECIFIED
PSRN COaneD T BREAk ALLEDGES pic 25 [01] | S PART NO. REV
e o v HOBIREAIGWED CBA314 A
. A WHCLE WTHOUT T
NOTES: UNLESS OTHERWISE SPECIFIED B sy a5 | ALL DIMENSIONS APPLY AFTER
1994 4 B4.3 1982 APPLY FINISH. SCALE: 1:1  WEIGHT: kG SHEET 1 OF 1
a 7 é 5 4 3 2 1

DO NOT TEST THE CABLE WITH A “MEGGER” OR SIMILAR UNIT AS CABLE
HAS AND INTERNAL PCB THAT CAN BE DAMAGED.
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6. APPENDIX AND REFERENCES

6.0:2 Generic ROV to tool cable: MCIL4F

Function A — Suck (power on red only)
Connect Red to Power (24-28VDC 6A max) and
Black to Ground. Leave Function B (Brown)

disconnected. ROV CONNECTION

Ground (Black)

Function B — Blow (power on red and brown)
Connect Red to Power (24-28VDC 6A max), Brown
to Power (5-40VDC 0.5A max) and Black to
Ground.

Function B (Brown)
Power 5-40VDC @0.5A Max

Function A (Red)
Power 24-28VVDC @6A Max

MOTOR CONNECTION

MOTOR CONNECTION Caution

s Both the suck and the blow functions require

24-28VDC @6A max on Function A (red) wire.
MCIL4F CABLE WIRING e Voltage in excess of 35VDC on Function A (red)
wire will damage motor.

SIZE FSCM NO DWG NO REV
A4 JAC MCIL4F VSD 2
VORTEX DREDGE SYSTEMS SCALE NOT TC SCALE | 26/08/2014 J.‘sui ET 1 0F 1
8 7 ‘ 6 | 5 | 4 3 2 1

DO NOT TEST THE CABLE WITH A “MEGGER” OR SIMILAR UNIT AS CABLE
HAS AND INTERNAL PCB THAT CAN BE DAMAGED.
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6. APPENDIX AND REFERENCES

6.1:1 Tool dimensions and weights

Complete tool Weight empty in air = 26.4lb (12kg)

Complete tool Weight empty in fresh water = 4.41b (2 kg)
Complete tool dimensions = 26 inch (680 mm) long 8.2 inch (210 mm) high 15.7 inch (400mm) wide.

WVORIEXY

DREDGE SYSTEMS



6. APPENDIX AND REFERENCES

Appendix Il
Bottle Certificates

e s ARROWHEAD InpusTriaL SERVICES USA., IN p— -
Comp Gas Container Speciali Sheet No- 1
Repor Date 20200 3537 . NC 119, P.0. Box 1000 of 2
Graham, NC 27253-1000
CERTIFICATE OF COMPLIANCE & TEST REPORT — SEAMLESS CYLINDERS
for: Hoke
405 Centatura Court,
Location at: Spartanburg, SC 20303
Manufactured by: Luxfer Riverside
Location at: 3016 Kansas Ave.
Riverside, CA 92507
Consigned to; Hoke Incorporated
405 Centntura Court,
Location at: Spartanburg, SC 29303
Quantity 27 Size 4.000 inches outside diameter by 9.50 inches long
Specification: DOT-3A1800 Identifying Symbol: MS400
Serial Numbers: 647 through 673 Exceptions: none
Inspector's Mark: A Tare Weights: NO
Test Date: 313 Lot Number: 30

Marks stamped into the shoulder of the cylinders are: DOT-3A1800 (SerNo) M5400 A 3-13 1000CC §8316

Other Marks: HOKE

These containers were made by a process of spinring both ends to form a shoulder and neck of seamless steel tubing. The cylinders werc heat treated for 15
‘minutes @ 775° F. The material used was 316 stainless steel scamless tubing and identified by the following heat number: V01054,

The material used wes verified as to chemical analysis and record thereof is attached hereto. The heat numbers were marked on the material. All material,
such as plates and seamless tubing were inspected and each cylinder was inspected both before and after closing in the ends; all that was accepted was found
free from seams, cracks, laminations, and other defects which and after might prove injurious to the strength of the cylinder.

The process of manufacture and heat treatment of containers was supervised and found to be efficient and satisfactory. The cylinder walls were measured
and the minimum thickness noted was 0.217 inch. The outside diameter was determined by a close approximation to be 4.000 inches. The wall stress was
calculated (o be 32,003 pounds per square irch under an internal test pressure of 3,000 pounds per square inch.

Hydrostatic tests, Nattening tests, tensile tests. of matcrial, and other tesis as prescribed in DOT Specification 3A were made in the presence of the inspector
and all material and containers accepted were found to be in comp! with the of that ion. Records thereof are attached hereta,

of US of T
Dglally sgned by Aten C. Davilars
O = AbenC. Covln, C +US, O+ Arowhons

Gu 20730831 1130 22-0700

Thereby certify that all of these cylinders proved satisfactory in every way and comply with the

Specification 3A except as follows: none
Q_J.\u.. AN @

o i Inspector, ARROWHEAD INDUSTRIAL SERVICES USA, INC.

a1
ev

Part No.: HSSCAD-4BL

ARROWHEAD INpUSTRIAL SERVICES USA, Inc,

Rezo 038
Compressed Gas Container Specialists Shect No. 2
[Resort Date 3537S.NC 119, P.O. Box 1000 of 2
Graham, NC 27253-1000
RECORD OF PHYSICAL TESTS OF MATERIAL FOR CYLINDERS
Manufactured by:  Luxfer Riverside
For: Hoke Incorporated
Serial numbers: 647 through 673
Exceptions:
Size: 4000 inches outside diameter by  9.500  inches long.
Yield Elongation in Reduction In FLATTENING
Lot No, (@ 2% offset) s 5:"""' 2 inches Area TEST
psi g (%) [ 6t
10 41,009 87836 52.0 7 PASS
30 40,653 88,074 510 79 PASS
MATERIAL TYPE:
[CaST | TYPE SERTAL No. :
cone. i ko cl v | sifr|s|o|Ni|m|ce|Fe
vol0ss mill 647 through 673 002 | 191 | 028 | 002 [0013[ 1679 | 113 [ 203 | 021 | BAL

Material Manufacturcr: Titan Metal Fab, Long Beach Ca, 34657, USA.

The above analyses have been verified to comply with material authorized by the specification.

Chemical analyscs were made by: Stork Materials Testing and Inspection, Huntington Beach, CA 92649. USA

N.

® Digitally signed by Allen C. Devliers
DN: CN = Allen C. il 3
é\ o AN Arowhaad, OU = Arrowhead

Date: 2013.03.21 11:34:39 -07'00'

TR001-65
Rev. 1 T/art0
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6. APPENDIX AND REFERENCES

Appendix Il

Acrylic Tube Pressure Calculations

Tubi Acrilici Colati Esacast®

Cast Acrylic Tubes Esacast®

Diametro Diametro Spessore External Internal Wall
esternc mm. interno mm, di parete mm. diameter mm. diameter mm. thickness mm.
50 40-42-44 5-4-3 50 40-42-44 5-4-3
60 50-52-54 5-4-3 60 50-52-54 5-4-3
64 54-56-58 5-4-3 B4 54-56-58 5-4-3
70 60-62-64 5-4-3 70 60-62-64 5-4-3
76 66-68-70 5-4-3 76 66-68-70 5-4-3
80 70-72-74 5-4-3 80 70-72-74 5-4-3
90 80-82-84 5-4-3 90 80-82-84 5-4-3
100 20-92-94 5-4-3 100 90-92-94 5-4-3
110 100-102-104 5-4-3 110 100-102-104 5-4-3
120 110-112-114 5-4-3 120 110-112-114 5-4-3
125 115-117-119 5-4-3 125 115-117-119 5-4-3
134 124-126-128 5-4-3 134 124-126-128 5-4-3
139 129-131-133 5-4-3 139 129-131-133 5-4-3
150 140-142-144 5-4-3 150 140-142-144 5-4-3
160 160-152-154 5-4-3 160 150-152-154 5-4-3
185 175-177-179 5-4-3 185 175-177-179 5-4-3
200 180-192-194 5-4-3 200 190-192-194 5-4-3
220 210-212-214 5-4-3 220 210-212-214 5-4-3
240 230-232-234 5-4-3 240 230-232-234 5-4-3
250 240-242-244 5-4-3 250 240-242-244 5-4-3
300 284-288-290-292 8-6-5-4 300 284-288-290-292 8-6-5-4
350 334-338-340-342 8-6-5-4 350 334-338-340-342 8-6-5-4
400 384-388-390-392 8-6-5-4 400 384-388-390-392 8-6-5-4
457 437-441-445-447 10-8-6-5 457 437-441-445-447 10-8-6-5
500 480-484-488-490 10-8-6-5 500 480-484-488-490 10-8-6-5

I/1
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6. APPENDIX AND REFERENCES

Appendix Il
Acrylic Tube Pressure Calculations Continued

Condizioni tecniche di fornitlira. -

Jechnical delivery terms

Lunghezze standard Standard lengths

fino al @ esterno 250 mm, 2.000 mm. up to the external @ 250 mm. 2.000 mm.
2 est. 300 mm. 1.000/2.030/3.030 mm. ext. @ 300 mm. 1.000/2.030/3.030 mm.
@ est. 400 mm. 1.000/2. 030/2 RT 60/3.030 mm. ext. @ 400 mm. 1.000/2.030/2.160/3.030 mm.
P’ est. 500 mm. 1.000/2.030/2.180/3.030 mm. ext. @ 500 mm. 1.000/2.030/2.180/3.030 mm.

A richiesta per @ 200-220-240-250 & disponibile
la lunghezza 3.030 mm.

Tolleranze sui diametri esterni

On demand for @ 200-220-240-250 is available
the length 3.030 mm.

Tolerances on the external diameter

dal @ 50 mm. al @ 100 mm. +1/-16% | _fom @ 50 mm. up to @ 100 mm. +1/-1,5%

dal @ 110 mm. al @ 500 mm. +1/-16% | from® 170 mm. up to @ 500 mm. +1/-1,5%

Tolleranze sullo spessore di parete Tolerances on wall thickness

spessore 3 mm. +-20% | thickness 3 mm. +/- 20 %
spessore 4 mm : 15 % l thickness 4 mm. o +/- 15 %

dallo spessore 5 mm. allo spessore 15 mm. /- -1676 ' from thickness 5 mm. qo io thickness 15 mm. - 10% |

Tolleranze sulle lunghezze
+/- 1 mm,

Formula per il calcolo della pressione
massima interna ammissibile

50x S

Dl

P =

dove:
P'=

pressione interna del tubo

in atmosfere o bar  (1bar=0,1 N/mny)
S = spessore del tubo in mm,

D' = diametro interno def tubo in mm.

Questa iormula & valida in condizioni di test standard, e cio? ad una
temperatura ambiente cfi 20 °C ed umidita relative de’ 50%.

Lengths tolerance '
+/- 1 mm.

Formula for the calculation of the maximum internal
allowable pressure l

|
_S0x8
Dl

P'=

P! = internal pressurs of the tube in atmosphsras
or ber (1bar=0,7 N/mn7)
S = thickness of the tube in mm.
D' = interral diameter of the tubs in mm.
This formuia is vald for standard test conditions, and it means with
20 °C room temperature and 50% of reiative humioity.

where: l

1/ 1
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6. APPENDIX AND REFERENCES

Appendix Il
Acrylic Tube Pressure Calculations Continued

Condizioni tecniche di fomitura -Jechnical-delivery terms [
|

Lunghezze standard Standard iengths

fino al @ estemo 40 mm. 2.000 mm. up to the extemnal @ 40 mm. 2.000 mm. ;

oltre 2.050 mm. | over 40 mm. 2.050 mm.

Tolleranze sul diametri esterni | Tolerances on the external diameter

dal @ 7 mm. al @ 150 mm. +/-1% | from@ 7 mm. upto @ 150 mm. +-1%

dal @ 160 mm. al @ 300 mm. +-2 % from @ 160 mm. up to @ 300 mm. +- 2%

Tolleranze sui diametri interni Tolerances on the internal diameter

dal @ 7 mm. al @ 150 mm. +/-15% from @ 7 mm. up to @ 150 mm. +-1,5%

dal @ 160 mm. al @ 300 mm. +/-2,5% from @ 160 mm. up fo @ 300 mm. +/-25%

Tolleranze sullo spessore di parete Tolerances on wall thickness

dal @ 7 mm. al @ 64 mm. +/-5 % from @ 7 mm. up to @ 64 mm. +/- 5%

dal @ 70 mm. al @ 100 mm. +/-8 % from @ 70 mm. up to @100 mm. +/-8%

dal @ 110 mm. al @ 200 mm. +/-10 % from @ 110 mm. up to @ 200 mm. +/- 10 %

dal @ 220 mm. al @ 300 mm. +-15% from @ 220 mm. up to @ 300 mm. #—15%‘)
i

Tolleranze sulle lunghezze Lengths tolerance

+/- 1 mm. +/- 1 mm.

Formula per il calcolo della pressione Formula for the calculation of the maximum internal

massima interna ammissibile allowable pressure

P'= 506’5§~m valida per <12 pra —S9XE" valida per —2— < 1.2

\ D! ]
dove: where:
P! = pressione Intema del tubo P' = internal pressure of the tube in atmospheres
in atmosfere o bar  (1bar=0,1 N/mm?) or bar (1bars0,1 Nimav)

S = spessore del tubo in mm. S = thickness of the tube in mm.

D® = diametro asterno del tubo in mm. D" = extemna! diameter of the fube in mm.

D' = diametro interno del tubo in mm. 0¥ = intemal diameter of tha tuba in mm.

Questa formuta & valida in condizion di lest standard, Thig formuwia Is valio for standard test conditions,

o cio2 ad una temperatura ambiente di 20 °C and it means with 20 °C room temperature and 50%

ed umidita relativa del 50%. of relative humicity.

1/ 1
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6. APPENDIX AND REFERENCES

Appendix Il
Sample Bottle Details

NOTES:

v- v.v. V N -

UNLESS OTHERWISE SPECIFIED

AND TOLEF
CYUNDER MANUFACTURED AND INSPECTED W™ Accoumncz WITH DOT 40 CFR 178.36 SPECIFICATION 3A,
INSPECTION PECRFORMED BY DOT APPROVED INDEFENDENT INSPECTION AGENCY,

TERIAL:  SEAMLESS COLD FNISHED STANLESS STEEL TUBING PER ASTM A269.
!(l TABLE ' FOR GRADE SPECFICATION
LOT SIZE NOT TO EXCEED 200 CYUNDERS.
HEADS FORMED USING SPINNING PROCESS. HEAD CONTOUR AS SPUN,
SANOOLAST INSIDE sunncts
MAX, DEPTH.  TEXT HEIGHT 257

MASIONG LO(‘A'!DW"“
;oooo(mnounnuux:
HEATTREAT CYUNDERS WW HYDROSPIN PROCEDURE HYSP -SS3A
THREAD ENDS PER ANSI §1.20.1. MINIMUM OF 8 THREADS REQUIRED.
HANGING BURRS OR RIDGE OF METAL ON TOP THREAD. NO TORN
mounasvrwtmcncs THREADS MAY HAVE UIGHT
TOOL MARKS (STOP MARKS) ALLOWED.
pmvourmamwon.aomo(mmmoom
CLEAN WITH MIRACHEM.

PER ANSI Y 14.5M,

REV DESCRIPTION DR CK MFG| QA DATE
A_| MODIFY NOTE 12 2/26/04
B8 | TITLE BLOCK MD 11/9/11

TWO COUPONS FR OSYUNOER PER LOT) PER DOT 3A:
RIR vmsm: STRENGTH 32,000 PSI
TTENING TEST REQUIRED)
vnm A 2' nuuo

HINED LENGTH
TRUCTIVE ACCEPTANCE CRITERIA (ALL CYLINDERS,
mosnvlc TEST AT 5,000 +100/~ 0 PSI FOR 30 SE
PERMANENT EXPANSION.

", OCSVIUC"‘& ‘CC[PYMC[ CRITI
um

2 PER
ONDS MININUM

umlwu VMV(I VOLUME: SEE TABLE 1
MAXIMUM CYLINDER WEIGHT: SEE TABLE 1,

E ROTATION SAND ENTIRE CYLINDRICAL OUTER SURFACE TO k/ FINISH.
WALL THICKNESS MUST REMAIN WITHIN SPECIFIED LIMIT.
16. CYUNDER OPERATING PRESSURE: 3000 PSI

D INSTALL NECKRINGS AND CAPS ON 2250 CC AND 3785 CC CYLINDERS ONLY, SEE SHEET 2.

~OAL"
e SEE_VIEW B,
8 PAGE 2
—a /—CB>
| /
BN BIBO = e e e e e e e N 4.00+.03
' | — 5
L*_‘ [ 3752038
5 | woco
=—uA | HYDROSPW
~...D| PARWER
VOLUME o -
| o Jase e
~18._ | 900 cc (380 ™) 10.25) 1.20 | 478 roag
~28_ | 1000 cc (810 w') 128 11.00] 1.050] 1/4NPY 316 1.20 | .50
oer | arr  |oescriemon | size
R “ LUXFER GAS CYLINDERS
DRAWN BY C.ALLEN Riverside, CA
MANUFACTURING] J.YOUNG e
ALL_DIMENSIONS DOT 3A SAMPLING CYLINDER
ARE_IN_INCHES. APPROVED 8Y | Z.MONROE STAINLESS STEEL
TOLERANCE XX | KKK QUALITY J.SANCHEZ
DECIMALS: +02 |*.005 DATE: 2/10/04
FRACTIONS: £1/32 SCALE Size | 3n
AR e D NTS |"A | 72| HSSC3K40 |

1/ 1
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6. APPENDIX AND REFERENCES

Appendix Il

Sample Bottle Details

NOTES: UNLESS OTHERWISE SPECIFIED REV DESCRIPTION OR | OX | MFG] QA DATE
B |TITLE BLOCK = 1/9/11

—*“*0501020

..... - S ON@_._._._‘_._._ -
AMERICAN CAP COMPANY
P/N 90RS9560P-06 AMERICAN CAP COMPANY
P/N BFRNP-06
NECK RING & CAP ASSEMBLY PAINTED LIGHT GREY
(BOTH ENDS)
x>
|
—_— 'N‘D'
L.302.05
oET arv  |oescarmon SZE
Lot LUXFER GAS CYLINDERS
VIEW B DRAWN BY C.ALLEN Riverside, CA
(BOTH ENDS> MWINUFACTURING| :J.YOUNO ™me
SAGEE [ o | tuoo Sl ovee:

TOLERANCE 300 | X QUALITY J.SANCHEZ
DECIWALS: | .02 | £.005 DaTE: 2/10/04
FRACTIONS: 3
T e onrs R i’?“z]"'“” HSSC3K40 ]?

1/ 1
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6. APPENDIX AND REFERENCES

Appendix Il
Sample Bottle Details

: % inch NPT blanking plug. % inch NPT male / male union
! L Parker B-QC4-S-4AMT

Bottle is:
LUXFER HSSC3K40-2BA

&
PARKER 4F-B6LJ2-SSP-H

Bottle shown is part of Vortex gas and oil sampling kit serial number VST-02

Please use these number’s when ordering parts.
1 September 2014

DREDGE SYSTEMS

Vortex Dredge - Mini Gas Sampling Tool - Version 2.2
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6. APPENDIX AND REFERENCES

Appendix IlI
Sample Bottle Details

Specification DOT-3A1800 (NACE MR0175)
Volume 1000cc (0.264 gallon)

Test date March 2013

Material SS316lL

Surface coating N/A. Bare 316 stainless steel

Test pressure Design test pressure of 3000 psi
Working pressure Marked service pressure 1800 psi

It is YOUR responsibility to ensure transportation of equipment containing
product and or samples complies with all relevant authorities.

VOIRIEXY
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6. APPENDIX AND REFERENCES

Appendix Il
Sample Bottle Details

i Int | Incl
Sefvice Diameter Length Weight (EEHaE Threads Specification fe Ud?d Material
pressure Volume Accessories
bar mm mm kg ml
HSSC3K1 .250-18 316L
207 38 221 0.6 150 DOT-3A -
5-3BA NPT Stainless
HSSC3K1 .375-18 316L
207 38 221 0.6 150 DOT-3A -
5-4BA NPT Stainless
HSSC30- .500-14 316L
1BA 207 76 173 2.3 300 NPT DOT-3A - Stainless
HSSC30- .500-14 316L
IBA 207 76 239 3.0 500 NPT DOT-3A - Stainless
HSSC30- .750-14 316L
2 1 . 1 DOT- -
3BA 07 76 417 >6 000 NPT OT-3A Stainless
Threaded
HSSC3K4 .250-18 316L
0-1BA 207 102 260 5.2 900 NPT DOT-3A cap & Stainless
collar
Threaded
HSSC3K4 .250-18 316L
0-2BA 207 102 279 5.7 1000 NPT DOT-3A Ezﬁas; Stainless

I/1
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6. APPENDIX AND REFERENCES

Appendix Il
Check Valve Details

RELIABILITY UNDER PRESSURE

Product Data Sheet [ Check Valve

Key features

¢ In-line poppet type

¢ Allows flow in one direction only,
closing when flow reverses
Max temperature 200TC
VITON seats (VITON 90 available
for NACE, KALREZ also available
if required

* NPT female X female connections

General Arrangement Drawing

=

‘B A/F

I
&— g el et
1
\ /
| |

iy
| |
FEMALE | 1 - S |
CONNECTIONS —//E__,! \L\—_—_4
BOTH ENDS. ——

Sizes ' Part No A Max Pressure ' Cracking Pressure A B Weight | CV (Max)

v CVv25S | 6,000 PSI 7 PSI 1 0.87" 1 2.31" | 0.2kg 0.7
%" | CV38S | 6,000 PSI 7 PSI 1.10" | 2.50" | 0.3kg 0.7
" CV50S | 6,000 PSI 7 PSI 1.10" 1 3.06" | 03kg | 20
%" CV75S | 6,000 PSI 4 PSI 1.63"  3.63"  0.8kg 4.6
;i CV10S | 6,000 PSI 4 PSI 2.05" 419" 0.9g 7.2

I/1
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6. APPENDIX AND REFERENCES

Appendix IlI
Motor compensator oil details.

GuagplAN

GUARDIAN USP WHITE OIL

Product Description:

GUARDIAN USP WHITE OIL is highly refined mineral oils which are colourless, tasteless, and odourless.
Especially refined to obtain the highest degree of purity for their use in those applications requiring direct food
contact.

Typical Uses: Features:
O USP WHITE OILS meet the requirements of O Produced from highly refined hydrogenated
USDA regulations CFR172.878 and paraffin base stocks for:
CFR178.3620A. -Low volatility.
O USP WHITE OILS can be used in the following -Low pour points.
applications: -Excellent colour stability.
Cosmetics-cleaners, extenders and -Biodegradable.
grooming aids for hair oils, sun tan oils, and g Certified Kosher and Pareve for Passover.
shampoo. g MPI Approved C 15 (All animal products
g Pharmaceuticals except dairy).
Release agent for tablets, carriers. g NSF H-1 certified.
g Food

Food equipment lubricants, dough
divider oil, baking pan oils, defoamers,
fruit and vegetable coatings.

Plastics
Plasticizers and internal lubricants, extrusion
aids.
Typical Properties
GRADE, ISO 9 USP
Gravity, °API 33.1
Flash Point, °C 185
Pour Point, °C -18
Viscosity:
cSt.@40°C 16.4
cSt.@100°C 3.83
USP Cloud Test Pass
USP Acid Test Pass
Colour, Saybolt +30

Values shown here are typical and may vary
MOREY OIL SOUTH PACIFIC LTD 1SO 9001-14001 CERTIFIED SUPPLIER www. moreyoil.co.nz  05/12/13

YV ORIEXY
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6. APPENDIX AND REFERENCES

Appendix IlI
Motor compensator oil details.

sonneborn

EFINED PRODUCTS

SAFETY DATA SHEET
KLEAROL White Mineral Oil

Date of issue: 01.03.2012

Sonneborn Refined Products B.V. urges the recipient of this Safety Data Sheet to study it carefully to become aware of
hazards, if any, of the product involved. In the interest of safety you should (1) notify your employees, agents and
contractors of the information on this sheet,(2) furnish a copy to each of your customers for the product, and (3) request
your customers to inform their employees and customers as well.

1. IDENTIFICATION OF THE SUBSTANCE / PREPARATION AND OF THE
COMPANY / UNDERTAKING

Identification of the substance or preparation White
Mineral Oil

Use of substance/preparation:

Highly refined mineral oil is typically used as a blending base in a variety of applications including cosmetic,
pharmaceutical, food and general industrial.

Company identification
Sonneborn Refined Products B.V.
Mainhavenweg 6

1043 AL Amsterdam

The Netherlands

Tel: +31-20-6117475

Fax: +31-20-6111170

E-mail: QEHS@sonneborn.com

Emergency telephone number
Tel.: +31.20.611.74.75

2. HAZARDS IDENTIFICATION

GHS Classification : Category 1: Aspiration hazard, Label: GHS08, Signal word: Danger
Human Health Hazards  : H304 May be fatal if swallowed and enters airways Physico-
chemical and environmental hazards and effects: None

3. COMPOSITION / INFORMATION ON INGREDIENTS

INGREDIENT % BY WEIGHT HAZARD DANGER SYMBOL(S)
White Mineral Oil 100 H304 GHS08

CAS No. : 8042-47-5

EINECS No. 1 232-455-8

DREDGE SYS TEMS



6. Contacts

Joe Goodin - Managing Director

VORTEX International Ltd, 27 Parrs Road, RD1, New Plymouth, New Zealand

Tel/Fax: +64 (6) 753 8102, Mobile: + 64 (0) 27 688 5372, Email: joe@vortexdredge.com
www.vortexdredge.com

In association with Ashtead Technology:

ABERDEEN

Ashtead Technology Ltd

Ashtead House, Discovery Drive, ArnhallBusiness Park, Westhill, Aberdeenshire AB32 6FG
Tel: +44 (0)1224 771888, Email: aberdeen@ashtead-technology.com

SINGAPORE

Ashtead Technology (S.E.A) Pte Ltd

Loyang Offshore Supply Base, 25 Loyang Crescent, Block 302, Unit 02-12 TOPS Ave 3, PO Box 5157,
SINGAPORE 508988

Tel: +65 6545 9350, Email: singapore@ashtead-technology.com

HOUSTON

Ashtead Technology Offshore Inc

19407 Park Row, Suite 170, Houston, TX 77084, U.S.A

Tel: +1 281 398 9533, Email: houston@ashtead-technology.com

SCOPE ENGINEERING (Ashtead Technology Agent)

Scope Engineering (WA) Pty Ltd

35 Stuart Drive, Henderson, Western Australia 6166

T. +61 8 6498 9642 F: +61 8 6498 9584, Email: Perth@ashtead-technology.com

Innova AS

P.O. Box 390 Forus, 4067 Stavanger
Phone: +47 51 96 17 00

Fax: +47 5196 17 01

E-mail: post@innova.no

TES Survey Equipment Services LLC
PO Box 128256

Abu Dhabi

UAE

Tel: + 971 2650 7710

Fax: +971 2 650 7200

E-mail: info@tesme.com

VORIEXY

DREDGE SYSTEMS



mailto:joe@vortexdredge.com
mailto:aberdeen@ashtead-technology.com
mailto:singapore@ashtead-technology.com
mailto:houston@ashtead-technology.com
mailto:Perth@ashtead-technology.com
mailto:post@innova.no
mailto:info@tesme.com

