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Pipeline Hydrostatic Test Certificate 
 

Pipeline Operator: Terminal Operator

Pipeline identification: Pipeline

Pipeline Location: Location

Date: 05 July, 2010

Constructor: Pipeline Constructor

Strength Test Result: Complies with AS2885.5

Leakage Test Result: Complies with AS2885.5

Start of Strength Test:

Completion of Strength Test:

Strength Test Method: Pressure Controlled

Strength test pressure at the highest point: 1500 kPa

Start of Leakage Test:

Completion of Leakage Test:

Pressure at the start of the leak test period: 1492 kPa

Pressure at the end of the leak test period: 1399 kPa

Pressure loss or gain: -93 kPa

Average pipe wall temperature at start of leak test period: 13.9 °C

Average pipe wall temperature at end of leak test period: 13.8 °C

Temperature change: -0.1 °C

-0.9 Litres

Equivalent pressure change: -25 kPa

Actual unaccountable pressure loss: 68 kPa

Calculated equivalent loss of test liquid: 2.5 L/day

Allowable unaccountable test liquid loss (Table 51): 40 Litres

Equivalent pressure change: 1084 kPa

Equivalent temperature change: 4.9 °C

Comments :

Pipeline complies with AS 2885.5 - 2002

The tests, calibrations or measurements covered by this

document have been performed in accordance with NATA

requirements which include the requirements of ISO/IEC

17025 and are traceable to Australian national standards

of measurement. This document shall not be reproduced,

except in ful l.

NATA Accredited Laboratory

Number: 9475

Witnessed by:

Stephen Ford

Authorised Signatory

Accounted for volume change due to temperature change:

05 July 2010 12:30 hours

06 July 2010 12:30 hours

05 July 2010 12:30 hours

05 July 2010 14:30 hours
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Test Section Particulars 

Test Program Information 

 

Pipeline Operator: Terminal Operator

Pipeline identification: Pipeline

Pipeline Location: Location
Test Supervisor: Suprevisor Name

Testing Medium: Fresh scheme water

Strength Test Method: Pressure Controlled

Location Class: T1: Suburban (buildings typically less than 4 floors)

Pipeline Configuration: Unrestrained, uniform

Pipeline Factors: 0.000000469 /kPa - Liquid Compressibility ("A")

0.000137886

0.000133206

0.04 P/V slope litres/kPa

223 P/T slope kPa/deg C

Test Liquid Additive Types: n/a

Density @ 15C: 1000.0 kg/m3 @ 15°C
Atmospheric Pressure: 102.7 kPa
Pipeline MAOP: 1000 kPa
Nominated End Point Pressure (at high point): 1500 kPa

Basis of End Point Selection: MAOP x 1.25 minimum

Test Point Pressure Measurement Location: Terminal header

n/a

Unknown

The Limit of Residual Air:

Pipeline Specifications and Properties:

Constructed by: Pipeline Constructor

Pipe Manufacturer: Pipe Manufacturer

Pipe Coating Type/Specification: Unknown
Code: API 5L
Type ERW/SAW/Fusion/SMLS: ERW
Grade X: 28
Schedule: 40

Strain rate ratio, mill/field 2000 /1

Flanges: Class 150, raised flange faces

ANSI 150

3000 kPa

Design Pressure: Unknown kPa

Corrosion Allowance: Unknown mm

15.0 metres

10.0 metres

15.0 metres

5.0 metres

50.0 kPa

0.0 kPa

The End-point Pressure is less than 2000 kPa, therefore 

the residual air affect on leakage detection is calculated 

and assessed prior to and at completion of the test

per Deg C - Liquid cubic coeff of expansion - 

un-restrained pipe ("ß")

per Deg C - Liquid cubic coeff of expansion - 

restrained pipe ("B")

Test Point Elevation:

Assessment of Expansion Damage Risk to Pipe Coating:

Value of Relevant and Significant External Loads:

Test Point/Low Point Elevation Difference:

Test Point/ Low Point Pressure Correction:

Test Point/ High Point Pressure Correction:

Test Pressure of Valves,

Components, Connections and 

Appurtenances:

Highest  Pressure Previously Applied to 

Valves, Components, Connections and 

Appurtenances:

High point Elevation

Low Point Elevation:

 



5 
 

Report PS100000 – Pipeline Operator Pipeline Test Report 5-6/07/10   Page 5 of 20 

 

____________________________________________________________________________________________ 
  For PETROSPECTION Pty Ltd  Perth WA 
  18 October 2010 

P E T R O S P E C T I O N P t y  L t d  ACN  063 402 424 

 
Wall Restrained Section Unrestrained Section

OD Thickness Length Volume Length Volume

mm mm m litres m litres

A Manifold to Terminal fence 219.1 8.13 0 0 598 19324

B Terminal to jetty root 219.1 8.13 1310 42332 0 0

C Jetty 219.1 8.13 0 0 4 129

D 0 0

E 0 0

F 0 0

42332 19453

Total Pipeline Volume: 61785 litres

SMYS

Mpa

Pressure 

Equivalent of SMYS

kPa

Mill Test 

Pressure

kPa

Hoop Stress

(ƒH)

Mpa

Longitudinal 

Stress (ƒL)

Mpa

Radial Stress

(ƒR)

Mpa

Combined 

stresses

(triaxial) at

End Point 

Pressure

Mpa

Combined 

Stresses at 

End Point 

Pressure as 

percent of 

SMYS

A 483.00 37226 13582 19.46 9.73 -0.75 17.51 3.62%

B 483.00 37226 13582 19.46 5.25 -0.75 17.98 3.72%

C 483.00 37226 13582 19.46 9.73 -0.75 17.51 3.62%

D 

E 

F 

Pipeline Section

 
 

Test Section Configuration:  

• The 200NB Pipeline is located between the jetty head of Berth and the Terminal. 

• A 200NB connection to the Port Authority manifold is located adjacent to the entry onto jetty. 

• The pipeline rests on mounts suspended below the access jetty and is buried between the FPA manifold 
and the Terminal. 

Procedure for Cleaning, Filling and Pressurising the Test Section: 

 
On 1

st
 July spades were swung to isolate the pipeline from the FPA manifold and the Terminal. The pipeline was 

then pigged from the jetty head to the Terminal with fresh water behind foam pigs. The pig launcher was 
subsequently removed and the pipeline blanked at the jetty head. The pig receiver was opened for inclusion in the 
test. 
 
The pipeline previously contained caustic soda. To clean the pipeline, 5 kilolitres of fresh water was pumped into 
the pipeline and the entire pipeline pigged twice with batching pigs. This process was repeated before drying the 
line by pigging with foam pigs.   
 
The residual air test was performed on 2

nd
 July and the combined strength and leakage test was performed on 5

th
 

and 6
th
 of July after allowing the pipeline contents to thermally stabilize over three days. 

Test Procedures: 

• Petrospection Procedure for Field Pressure Testing of Pipelines, Procedure PT-01 and Site Specific Safety 
Plan. 

• Terminal Site Emergency Management Plan, Procedure EP1. 
 

Test Section History: 

 
The pipeline was built in 1987 from used pipe and hydrostatically tested to 3000 kPa by Testing Company. The 
pipeline has since been regularly pressure tested to 1,250 kPa. 
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Residual Air Test 
 
Pipeline Volume: 61785 litres

Atmospheric Pressure: 102.7 kPa

Pipeline MAOP: 1000 kPa

Minimum Leak Test Pressure: 1100 kPa

Initial Pipe Temperature: 20.1 Deg C

Final Pipe Temperature: 20.1 Deg C

Initial Pressure at Pipeline High Point: 1490 kPa

Final Pressure at Pipeline High Point: 490 kPa

Location Class T1

Allowable unaccountable leakage rate 40 litres/24 hours

Allowable unaccountable pressure change: 1084 kPa (elastic volume)

217 kPa

Determination of Residual Air - Falling Pressure Method

AS2885.5 Table F1

1 3 4 5 6 7

Observed

gauge

pressure

Cumulative

volume bled

(pressure falling)

L

Equivalent

cumulative

(added)

volume

L

Elastic

volume

[P/V  slope x

(q -1)]

L

Column 4

minus

Column 5

1-1/q

kPa q (q-1) V V 1 V 2 V 3 =V 1 -V 2

1490 11 10 0.0 39.3 36.9 2.4 0.91

1390 10 9 3.5 35.8 33.2 2.6 0.90

1290 9 8 7.2 32.1 29.5 2.6 0.89

1190 8 7 11.0 28.3 25.8 2.5 0.88

1090 7 6 15.0 24.3 22.1 2.2 0.86

990 6 5 19.1 20.2 18.4 1.8 0.83

890 5 4 23.2 16.1 14.8 1.3 0.80

790 4 3 27.4 11.9 11.1 0.8 0.75

690 3 2 31.4 7.9 7.4 0.5 0.67

590 2 1 35.4 3.9 3.7 0.2 0.50
490 1 0 39.3 0.0 0.0 0.0 0.00

Pressure instrument required resolution 

(20% of allowable pressure variation):

Pressure change

(x 100 kPa Abs)

2

 

Residual air determined by Falling Pressure Method: 2.4 litres

Determination of Volume of Residual Air 
Falling Pressure Method (AS2885.5 Fig. F2)
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Determination of Volume of Residual Air 

Falling Pressure Method (AS2885.5 Fig. F2)
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Assessment of Allowable Residual Air in Test Section 

 

-93 kPa

0.009 litres

Dissolution of Air: 0.000 litres

Air expansion/disolution variation: 0.009 litres

Unaccounted pressure variation: 68 kPa

3 litres

0.35%
(AS2885.5 Section A4.6 recommendation is less than 10 percent)

Air Fraction of pipeline volume: 0.00%

Assessment: The residual air volume is unlikely  to affect the ability to detect leaks

Percentage air expansion/dissolution Vs unaccountable test liquid volume variation:

Pressure variation between Initial 1492 kPa and Final 1399 kPa readings (apparent liquid 

loss):

Air expansion for apparent test liquid loss:
(1-1/q  residual air expansion)  

Unaccounted test liquid variation (P/V slope):

i.e. The test pressure is less than 2000 kPa and the air expansion/dissolution 
percentage of the test liquid volume variation is less than 10%.

(satisfies AS2885.5 A4.6 recommendations if the air fraction is less than 0.2 percent and 
test pressure >2000 kPa)
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PV Plot 

Pipeline Pressure/Volume (in the Presence of Air)

Rising Pressure Method (AS2885.5 Figure F1)
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Strength Test 
 
Strength Test Method: Pressure Controlled

Volume/Strain Test Values:

D/T ratio: 26.9

Von Mises Factor (triaxial) Field: 1.08

Von Mises Factor (triaxial) Mill: 0.98 Ring Expansion Test

Minimum Predicted Yield: 12959 kPa

Squeeze volume to End Point: 478 litres

Total pipeline volume at End Point: 62263 litres

Offset Volume Percent: 0.4 %

Offset Volume: 249 litres

Half Slope: 7.4 litres/100kPa

Pipeline MAOP: 1000 kPa

Strength Test Pressure at Test Point: 1500 kPa

Strength Test Upper Pressure Limit (+1% EP Press): 1515 kPa

Strength Test Lower Pressure Limit (-1% EP Press): 1485 kPa

Strength Test Pressure at High Point: 1500 kPa

Strength Test Pressure at Low Point: 1550 kPa

EP/MAOP %: 155%

Start of Strength Test: 05/07/10 12:30

Completion of Strength Test: 05/07/10 14:30

Hold period: 2 hours

Minimum 2 hour hold period achieved?: YES

Initial Pressure (at highest elevation): 1442 kPa

Final Pressure (at highest elevation): 1435 kPa

NO

Pressure Change Rate: 0.2% /hour

YES

31 litres

Added test liquid volume: 0 litres

PASS

Permissible added test liquid volume
(0.05% of test section volume)

Pressures maintained at required ±1% of EP during test?:

Strength test Result:

i.e. Integrity of pressure containing components of pipeline maintained during 

strength test

Less than required 1% pressure change per hour over hold period?:
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Leakage Test 
 
 
Restrained Pipe: 42332 litres

Unrestrained Pipe: 19453 litres

Total Pipeline Volume: 61785 litres

Atmospheric Pressure: 102.7 kPa

Initial Average Pipe Temperature: 13.9 Deg C

Final Average Pipe Temperature: 13.8 Deg C

Initial Pipe Gauge Pressure: 1492 kPa

Final Pipe Gauge Pressure 1399 kPa

Start of Leakage Test: 05/07/10 12:30

Completion of Leakage Test: 06/07/10 12:30

0.97 °C

Leakage Test initial/final temperature variation: -0.1 °C

Elastic (pipe & test liquid) Volume Variation: -1 litres

Residual Air: 2 litres

Air able to be dissolved: 0.001 litres

Elapsed time: 24 hours

Percentage dissolved: 52%

Solution of Residual Air: 0 litres

Accounted for volume variation: -1 litres

P/V slope: 0.0369 litres/kPa

Pressure equivalent of accounted volume variation: -25 kPa (elastic PV)

Observed pressure variation: -93 kPa

Additions/withdrawals: 0 litres

Additions/withdrawals pressure equivalent: 0 kPa

Total pressure variation: -93 kPa

Unaccounted pressure loss: 68 kPa

Volume equivalent of unaccounted pressure loss: 2.5 litres

Allowable unaccountable leakage rate 40 litres/24 hours

Pressure equivalent of allowable unaccountable leakage: 1084 kPa (elastic PV)

Leakage Test Result: PASS

Remark:

Temperature instrument required sensitivity, repeatability and stability (temp change equiv. 

for 20% of allowable unaccountable pressure variation):

The unaccountable leakage rate is less than the allowable unaccountable leakage rate.
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Test Field Data 
 

Pressures recorded at the South Terminal

Observed 

Pressure
Additions(+)

Ambient Probe 1 Probe 2 Probe 5 Probe 3 Probe 4 Pipe W. Avg Logger Withdrawals(-) Weather Remarks

Time Deg C Deg C Deg C Deg C Deg C Deg C Deg C kPa litres

05/07/10 12:30 15.8 18.2 13.0 11.2 21.4 15.0 13.9 1492 9 South; fine, sunny Commence test following residual air 

test

05/07/10 13:30 16.9 14.1 1468

05/07/10 14:30 17.0 18.0 13.0 12.1 23.1 15.2 14.2 1485 6 ESE, Fine sunny

05/07/10 15:30 16.4 14.1 1512 Calm, Fine, sunny

05/07/10 16:30 15.5 17.9 12.7 12.8 22.0 15.5 14.0 1526 6 SE ,Fine, sunny

05/07/10 17:30 14.1 14.0 1544 Calm, dusk

05/07/10 18:30 11.1 17.6 13.3 13.1 18.6 14.8 14.0 1553 Calm, Cool Night

05/07/10 19:30 9.9 13.8 1551 Calm, cool Night

05/07/10 20:30 10.8 17.5 13.3 12.7 16.1 14.0 13.6 1541 Calm, cool Night

05/07/10 21:30 10.5 13.5 1525 Calm, cool Night

05/07/10 22:30 10.6 17.5 13.3 12.4 14.0 13.9 13.4 1509 Calm, cool Night

05/07/10 23:30 10.0 13.3 1497 Calm, cool Night

06/07/10 00:30 9.0 17.4 13.5 11.9 13.2 13.8 13.3 1483 Calm, cool Night

06/07/10 01:30 9.1 13.2 1467 Calm, cool Night

06/07/10 02:30 8.8 17.1 13.2 11.5 12.7 13.4 13.0 1456 Calm, cool Night

06/07/10 03:30 8.6 13.0 1441 Calm, cool Night

06/07/10 04:30 7.8 17.2 13.3 11.2 12.7 13.4 13.0 1429 6 NE, Cool Night

06/07/10 05:30 7.6 12.9 1417 Calm, Cool Night

06/07/10 06:30 7.8 17.1 13.1 10.7 12.5 13.4 12.8 1405 Calm overcast

06/07/10 07:30 8.0 12.7 1394 Calm, overcast, dawn

06/07/10 08:30 9.1 17.0 12.8 10.6 12.6 13.4 12.6 1380 7NE, overcast

06/07/10 09:30 10.3 13.0 1375 9NE, overcast

06/07/10 10:30 10.8 17.2 13.4 10.4 15.2 13.8 13.3 1371 NNE7, Partly cloudy

06/07/10 11:30 14.5 13.6 1379 11NNE , Partly cloudy

06/07/10 12:30 15.8 17.6 13.1 12.0 20.0 14.4 13.8 1399 9N , Mostly sunny

Temperature Probe at Pipeline Location: 1 2 3 3 3

Pipeline Location: 1 2 3 4 5 6

Pipe Volume (litres): 129 42687 19490

(for weighted average of temperatures) Terminal Buried Jetty

Total Pipeline Volume: 62306 litres

Temperature

 
 
The temperature probes (“K” thermocouples) were installed in the following pipeline locations: 

o probe #1: Side of pipe next to base of pig receiver in the Terminal 
o probe #2: Buried alongside the Mid connection, within the pit adjacent to the Terminal 
o probe #3: Side if pipe of the Mid connection, within the pit adjacent to the Terminal 
o probe #4: Base of pipe at PA valve manifold, approx. 1 metre from the pipe entry into the ground 
o probe #5: Base of pipe, below the jetty 
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Test Field Data Graph 

Pipeline Temperature/Pressure
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Testing Equipment 
 

o Stewart Buchanan industrial pressure gauge 
o Size: 100mm direct mount, bottom connection 
o Range: 0 to 2500 kPa 
o Resolution: 100 kPa 

(refer to attached certificate) 
 

o Delta Ohm HD2124.2 Digital pressure indicator (manometer)/Thermometer (digital data logger) 
o Resolution: 0.1°C; 1kPa 
o Accuracy: ±0.1°C; 0.4% kPa 

 
o Delta Ohm HD2328.0 “K” instrument and Thermocouple K 

o Instrument resolution: 0.1°C 
o Instrument accuracy: ±0.1°C 
o Instrument drift (@20°C): 0.02%/°C 
o Thermocouple tolerance: ±1.1°C 

 
o “K24” PIUSI Instruments flow meter 

o Resolution: 0.001 litres 
 

o 200 litre prover tank 
o (refer to attached certificate) 
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Thermocouple Calibration and Evaluation 
 

Certified Thermometer

Tested By: WIKI, NATA Acreditation Number 410

Thermometer Description: AMA Total Immersion

Thermometer Number: 0955247

NATA Test Certiciate No.: 558/09

Test Date: 1/06/2009

Test Method: AS2831

Delta Ohm HD2328.0 & "GI" level “K” type thermocouple Calibration

Degrees C

Certified

Therm. 3.8 11.0 20.2 30.4

Probe 1 3.8 11.0 20.2 30.3

Probe 2 3.8 11.0 20.2 30.3

Probe 3 3.8 11.0 20.2 30.3

Probe 4 3.8 11.0 20.2 30.3

Probe 5 3.8 11.0 20.2 30.3

? Calibrated 28/06/2010

?

? Coverage Factor at confidence level 95%: K=1.96

Thermocouple & Instrument Evaluation against AS2885.5, 2.2.6b

UNCERTAINTY CALCULATION FOR:

UNITS OF OUTPUT VALUE: °C

Input # Description of Input

1 Certified Thermometer calibration (per Calibration Certificate)

2 Readability of certified thermometer

3 Resolution of Instrument

4 Instrument stability (temperature drift between 20°C±5°C)

5 Accuracy of Instrument (incorporates repeatability)

6 Sensitivity

Input # Units Dist (N/R/T) Uncert Divisor Vi Ui Ci UiCi (UiCi)² ((UiCi)&/V

1 °C N 0.100 2.0000 200 0.0500 1 0.0500 2.50E-03 3.13E-08

2 °C R 0.100 1.7321 200 0.0577 1 0.0577 3.33E-03 5.56E-08

3 °C R 0.100 1.7321 200 0.0577 1 0.0577 3.33E-03 5.56E-08

4 °C N 0.001 2.0000 200 0.0005 1 0.0005 2.50E-07 3.13E-16

5 °C N 0.100 2.0000 200 0.0500 1 0.0500 2.50E-03 3.13E-08
6 °C R 0.100 1.7321 200 0.0577 1 0.0577 3.33E-03 5.56E-08

Sums 1.50E-02 2.29E-07

Combined Standard Uncertainty, Uc 0.1225 °C

Effective degrees of freedom, Vi 981.9

Coverage factor, k=Student's t for Veff and CL 95% 1.96

Expanded uncertainty, U=KUc 0.24 °C

AS2885.5, 2.2.6b maximum specification: 0.5 °C

Note: Thermocouple K ("GI" level) tolerance ±1.1°C (negated by calibration)

Calibration temperature corrections are applied to thermocouple readings for the assessment of accuracy.

UNCERTAINTY CALCULATION FOR:

UNITS OF OUTPUT VALUE: °C

1 sensitivity 0.1 °C

2 repeatability (incorporated in manufacturers overall accuracy figure) 0.1 °C

3 stability (temperature drift ±5°C at 20°C) 0.001 °C

Combined sensitivity, repeatability and stability (RSS) 0.14 °C

AS2885.5, 2.2.6b maximum specification for this pipeline: 0.62 °C

Delta Ohm HD2328.0 "K" thermocouple/instrument combined sensitivity, repeatability and stability

Expanded Uncertainty of thermocouple and Delta Ohm instrument readings: 0.24°C

Delta Ohm HD2328.0 "K" thermocouple/instrument accuracy (after calibration)
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Equipment Test Certificates 
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