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MOP Establishment and Pressure Testing of Pipelines
TG1601.190

LIQUID PIPELINE
PRESSURE TEST REPORT

Pressure Test Number iy @

MOP of tested facility is . PSIG
Company: _~¢ : : LATRS Operations Area:
Project: D0 0 AFE: 50 0
Pipeline:
Section:

Station or Milepost From: 0 N e
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BLACK DIAMOND
e GATH ERING e

In this worksheet, cells containing formulas are protected against input.
Cells with BLUE text labels allow or require input.

General Information ¢  Complete this Report and attached necessary exhibits for all BDM installed pipelines or pipeline segments
or those re-qualified for service.

e Fillln all applicable Information. If information is not applicable, write NA in the carresponding space on
the Report.

Pipe Data e Record the details for each pipe section tested, Including langths, line fill, pipe fittings, etc.

e Add together pipe section lengths and line fill for a total pipe section length and line fill.

Test Water Data e  Enter water scurce information {i.e., from municipal supply, well, river, lake, pond) in the Tast Log or
notes section of the Report.

e Spurce water temperature compared to ground temperature can assist with understanding the time
for the water to stabhlilize.

Pressure Calculations e  Elevation or high and low points and the elevation of the test pressure measure sites is required for
calculation of the target test pressures.
Test Log @  Fill out the Test Log at the time or the test. This is the actual log of the test.

*  From the start of filling the test section, record pressure readings from the calibrated test gauge or
deadweight tester used In the test,

e Record the tast pressure and temperatures at intervals of 30 minutes to an hour and as necessary to
represent the test pressure during the test period.

e The below ground pipe temperature sensor should be placed away from exposed pipe and far enough
from the water Injection point so that water injected will not affect the readings.

¢ Inthe Remarks column, enier start of test, end of test, and any remarks concerning unusual events,
such as liquid added or withdrawn, weather conditicns, etc.

Notes »  Enter all pertinent comments about the test, including such things as weather conditions, radical weather
changes, equipment malfunctions, or any other noteworthy event that may affect testing.
Profile s Anelevation profile Is required for any test section where the elevation varies more than 100 feet.

The following should be noted on the profile:

Location and elevation where test pressure measurements are taken
- High and low points
- Stationing or mileposts
- Horizontal and vertical scale of the drawing
e  Elevation data is available in electronic format from the KPL mapping system

e Ifelectronic elevation data is not available, take profile elevations from survey information or from U.S.
Geological Service 7 % minute topographical maps.

Failure Log =  Record each failure event that causas the line to be taken “off test”.
e  Enter the date, time, and pressure at the time of failure,

s List the apparent cause of the failure if the actual cause cannot be determined. Pipe seam failure or
leaking flange, for example, could be entered as the cause of test fallure,

e  Describe the repair method {i.e., changed-out pipe or tightened flange).

Supplementary s Check each supplementary documentation attached as part of this test record {i.e., test charts and/or
Documentation equipment certifications).

*  Write the carresponding Exhihit Number on the attached supplementary documentation.

Certification »  Signatures of the Company and Contractor representatives In charge of the test are MANDATORY.
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PRESSURE CALCULATIONS
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Location of Test Paint

Elevation of Test Point

High Point
L7312 Ft. (Elevation)
20= 10 Ft. (station)

Location Name

Ft. (Elevation)
Ft. (Station)

Location Name

Target MOP:

Start Point

Target Test Pressure Range

1% Min: Maximum: | C](})

1
o
27 Min:

Low Point U120 Ft. (Elevation)

Ft. (Station)

Location Name

Ft. (Elevation)
Ft. (Station)

Location Name

TEST LOG
BELOW ABOVE
DATE TIME GROUND GROUND
TEMP TEMP
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TEST LOG (CONTINUED)
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DATE TIME PRESSURE

AMBIENT
TEMP

ABOVE
GROUND
TEMP
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GROUND
TEMP

REMARKS
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BLACK DIAMOND Page 5 of 10
AMBIENT BELOW ABOVE
DATE  TIME  PRESSURE TR GREUNG:  GROUND REMARKS
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PRESSURE RECORDER 1: PRESSURE RECORDER 2:
Mfg: Lel 1ol Mfg:

Model: Model:

Serial No.: 0] | Serial No.:

Range: b - 3000 X&A Range:

Notes: n Notes:
DEADWEIGHT TESTER OR CALIBRATED TEST GAUGE: TEMPERATURE RECORDER:
Mfg: [ 5 TG Mfg: \ 7 OY
—
v
Model: ¥ A Model:
Serial No.:  olsi 457 Surial NG ATy |
Date of Last Calibration: _ 1 = 7 — |4 Range: R 0
Calibrated By: __ [l § / Notes:
Range: : G
Notes:
CALIBRATION OF TEMPERATURE RECORDER
Temperature recorder reading Test mercury thermometer reading Remarks
ud L 2 /N 04 2
CALIBRATION OF PRESSURE RECORDER 1
Pressure recorder reading Deadweight tester reading Remarks
AR ) /)
CALIBRATION OF PRESSURE RECORDER 2
Pressure recorder reading Deadweight tester reading Remarks

NOTES
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EQUIPMENT CALCULATED MOP SUMMARY WORKSHEET
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1. Test Information:
Target MOP | | L1710
Enter the desired MOP,
If less than pipe

Internal design

pressure.

A
—~ 14

Date_1- 1l - A0

Test Point Location 1 oy i

Time

17 ;

\ i |

Test Medium It el

Specific Gravity of Test Medium

Test Duration ¢ he

Min. Test Press. At test site 125% of min. MOP + elv.

Maximum allowable % of SMYS = :‘i

2. Pipe Specifications:

Manufacture Type

a |7

Pipe (#1) O.D.
Grade } ~5 0

sMyYs_ 5.0, (0t

MOP

Seam Joint Factor

Wall thickness
Length (ft.)__ - 2

Design Factor (F)

Volume
Max allowable test pressure, psig )
3. Pipe Specifications:
thiE ‘ Pipe (#2) O.D. MOP
Manufacture Type Grade SMYS Seam Joint Factor

Wall thickness

Design Factor (F)

Length (ft.) Volume
Max allowable test pressure, psig
4. Pipe Specifications: :
Pipe (#3) 0.D. MOP
Manufacture Type Grade SMYS Seam Joint Factor

Wall thickness

Design Factor (F)

Length (ft.) Volume
Max allowable test pressure, psig
5. Pipe Specifications: Pipe (#4) 0.D MOP
Manufacture Type Grade SMYS Seam Joint Factor

Wall thickness

Design Factor (F)

Length (ft.) Volume
Max allowable test pressure, psig
6. Pipe Specifications: Pipe (45) 0.D MOP
Manufacture Type Grade SMYS Seam Joint Factor

Wall thickness

Design Factor (F)

Length (ft.} Volume
Max allowable test pressure, psig
7. P itti ificati :
ipe Fitting Specifications Pipe 0.D. MOP
Manufacture Type Grade SMYS Seam Joint Factor

Fitting Description

Wall thickness

Max allowable test pressure,

psig

Design Factor (F)

8. Pipe Fitting Specifications:

Manufacture Type

Fitting Description

Pipe O.D.
Grade

SMYS

MOP

Seam Joint Factor

Wall thickness

Max allowable test pressure,

psig

Design Factor (F)
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EQUIPMENT CALCULATED MOP
SUMMARY WORKSHEET
(CONTINUED)

Page 8 of 10
9. Pipe Fitting Specifications: Pipe O.D. MOP
Manufacture Type Grade SMYS Seam Joint Factor
Fitting Description Wall thickness Design Factor (F)
Max allowable test pressure, psig
19. Mamitastured) Weldolet, etc. 0.D. Working Pressure
Manufacture Type Grade
Fitting Description Max allowable test pressure, psig
ELThanMsgsed: Pipe Flanges O.D. Working Pressure
Manufacture Type Class
Temperature Derating Factor (T)
Max allowable test pressure, psig
B2 e mibacured; Pipe Flanges 0.D. Working Pressure
Manufacture Type Class
Temperature Derating Factor (T)
Max allowable test pressure, psig
o L R, Block Valve Size Working Pressure
Manufacture Type Class
Temperature Derating Factor (T)
Max allowable test pressure, psig
14, Calculated MOPs [psi):
125% to psig 110% to psig

Test Pressure Range @Test Site, psig
Note: Add |:| psi to min. test range

Maximum test pressure at test site, psig
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FAILURE:
Date: Time: am /pm Failure Pressures:

Apparent Cause:

REPAIR:

Describe Repair Method:

FAILURE:
Date: Time: am/pm Failure Pressures:

Apparent Cause:

REPAIR:

Describe Repair Method:

FAILURE:
Date: Time: am/pm Failure Pressures:

Apparent Cause:

REPAIR:
Describe Repair Method:

FAILURE:
Date: Time: am/pm Failure Pressures:

Apparent Cause:

REPAIR:

Describe Repair Method:
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The following marked exhibits are attached as a part of this Test Report:

EXHIBIT No. 1 € Sketch of Tested Piping (including how section is isolated), with material list

EXHIBIT No. €  Profile of pipeline section and/or segment

EXHIBIT No. € Pressure Chart, with pressure test number, date, test section name, Inspector name and signature

EXHIBIT No. Temperature Chart, with pressure test number, date, test section name, Inspector name and signature

EXHIBIT No. Pressure Recorder Certification Papers

EXHIBIT No. Temperature Recorder Certification Papers

EXHIBIT No. Deadweight or Calibrated Test Gauge Certification Papers

EXHIBIT No. Field test data log, if handwritten

O 0 ~N o kR W N
OINORORORNORO)

EXHIBIT No. Pressure Test Procedure, if applicable with MOP Area Representative and Engineer signature approval

CERTIFICATION

| certify this pipeline or pipeline section has been tested and successfully met the terms of BDM MOP Establishment and
Pressure Testing of Pipelines Technical Guideline and, where applicable, the contract document between BDM and its prime
contractor.

MOP Area Representative

ey L \nacles Lo allaz. Q}\ﬂi&&‘ \,LEUJL# pate: -1 2- 2048

(Please print) (Signature)

Engineer

By: Date:
(Please print) (Signature)

Name of Testing Contractor

Nordh erindy  of %{romrfy

By: Lhtbord o mfLith W Date: 7‘/’2‘/5/
(Please print) & /{@gnature)
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NIST CALIBRATION DATA

Model Number Serial Number o Customer Range : Accar:g-cq
| | | |
J-W Measure | 202A - (414 % North Winds of Wyo. | 30004 - 150F : 1/2%
‘ %____ |
Work Performed: Calibration: Results:
Output/Reading Pressure
Calibrate to Mfg. Spec. 0 PSI 0 PSI
600 PS| 600 PSI
1200 PS1 1200 PSI
1800 Psi 1800 PsI
2400 PSI 2400 PSI
3000 PSI 3000 Psi
33 Deg 33 Deg
67 Deg 67 Deg
113 Deg . 113 Deg
144 Deg 144 Deg
PO Number T Sales Ordemmber ] Date of Test

Recalibrated

Recerted

7/16/2018 11:15:27 AM

Remarks: ALL CALIBRATIONS ARE GOOD FOR ONE YEAR FROM DATE OF TEST

Tech Instrumentation TMOSA

Standard Used:
e A e e e e e e e —_— ]
Manufacturer Model Instrument Calibration Date Certification #
Perma-Cal 101FTM15B21 Pressure Gauge 08/08/2017 17-043
Thermometer 08/21/2017 59448

N 2n vy e



‘ | | & 4 cl-e

A

' Calibration Certificate

i ¥200 E. Dry Creek Rd, 8TE C-102, Centennial, CO 80112
Ph. 303-804-0667 Cal.Lab@Apex-instruments.com

Certificate Num__bei‘: 185016

Cstomer:
Pipeline Supply & Service
Henderscn, CO

Manufaciurer: Crystal Enginsering Calibrafion Date: 4/18/2018

Modeal Number: XP2i 5000 psi Due Dats: 4/18/2019

Serlal Number: 364359 ' " As Found: In Tolerance
: Description; Digital Test Gauge As Left: As Found
Procedure: CRY_P_XP2i Termperature: 73F
Calfbrated To: Manufacturer's Specifications Hurnidity: 22 %
Technician: Austin Molyneux
To[erénoe Spacs:
0+ 20%:! +- (0.02% of FS)

20% - 100%: +~ (0.1% of Rag) -

Technician Notes:
As Left Userspan: 1.00048
Approved Signatery:
Apex Instrumants- certifies that the Instrument listed above mests the specifications of the manufacturer at the sompletion of fis.callbration, Stané ds used are tr Hle to the Natlond! institute

of Btandards and Technology {NIST), or have been derived from ascopted values, natural physical constants, or through the use of the ratic methad of self-calloration techniques.

Methods used are i accordance with the procedura iisted abave. This calibration |s a dirget comparison of the unit under testto the listed reference standards and did not invelve any
sarnpling plans to complete. No allowance has been mads for the instability of the test devios due to use, time, elc. Such allewantes woulkl bs mads by the customer a5 needed.

This cerlificate does not guarantee the continued performance of the instrument listed above.-Any modifications or services perfarmed hergafter may void this cerificate.

This certificate is not to be reproduscad other than I full, except with prior written approval from Apex Instruments Inc.

Description Model Number Serlal Number CalirationDate ~ Due Date D
Electrontc Deadweight Tester RPM4-E-DWT A100M/ATOM 1708 11/3/2017 1413/2018 APXD0024

Page 12 -

Apex Instruments Inc,




CERTIFICATE of CALIBRATION

Jech Instrumentation

TH-1

Date of Calipration

750 East Kiowa Avenue 71812018

Laboratory Test Number Elizabeth, CO 80107 Dato Dus

82824 (303) 841.7667 7H8/2019
Testedfor:  Northwinds of Wyoming PO Number:

tastrument Under Test

Manufacturer's specified accuracy:  £0.3°F or £0.6%
Manutacturer;
Modal:

Serlel Number: 051418021

Gooper Instruments

THO3A As ragslvad, this meter msts specifications (YN Y

After calinration, this meter maats specifications (Y/N) Y

Tesl Results - Tharmometer Only - Resistive Inplr to simulate an Idaal proba

Slmulated Temperature Calibratton as Received After Callbration*
31.,0°F/ -35.0°C -31.0 -35,0 B
-22,0°F ! -30.0°C -22.0 -30.0
B.O'F/+16,0°C 49 -15.0 *Note: If no "After Callbration’data Is
J4.0°Fi1.1°C 338 1.0 provided, nc agjustments wera made 1o
F7.0°F /1 25.0°C o 26,0 the callbration of the matar,
9B.6°F / 37.0°C 988 37.0 ‘The callbration was iaft "As Receivad®,
113.0°F/ 45.0°C 1130 45,0
2120°F H100.0°C 2120 100.0
293 0°F / 146,0°C 293.0 148.0

SVSTEM CALIBRATION RESULTS -

The data below rapresants your system calibratlon - Your thermometer with probe(s). Flease note thal since this Is 2 system calibration, this cartification 1s vaild only with the
specific probes tested, If you have multiplo maters and/er probes, you must use care not to swilch tham. Tha acctracy of our systern |5 st least 4-times beler than the
specified accuracy of your instrument, unlgss notad below. Cur syslems uncertainty used for this calibration ks 0,098 °F,

The standard used to verify the callbration of your system Is a:  Hart Scientific, Model 15024, S/N: 77948

Calibrated on 10132087 Recall dale 1041312018

Tech Instumentalion, Inc. certifies that your system meels or exceads all published speoifications unless ctherwise nefed in the comments saction below. The calibration data

below was obtalned using a measurement standard cerffied to ISO 17025 and that i traceable lo the Nationa! Instltute of Standards and Tachnology (NIST) or natural physical
constants, by immersing the proba In a constant temparature bath with our standard which detarmined tha actual lest temperalure. The resulta stafed on this raport relate anly
to the items specHfically noted. This rapor may not be reproduced except in full, withoul appreval,

Tesl Procedure Used: TMI9A Uneertalnty Estimale;

+ 0,096 F*

Acceptanca Criteria:

Manufacturer's Specifications

Probe Model 1075 Prebe Mode] Probe Moda!
Probe SN 051418021 Prebe 8N Probe SN

Dagrees F Dagraes C Dagraas F Dagrees C Degrees F Degrees C
Bath Temp 99,655 37.70 Bath Temp Bath Temp
Probe Temp  99.8 37.7 Probe Temp Probe Temp
Probe Model Prohe Modsl Proba Model
Proba S/N Probe S/N - | Prehe SIN

Degraes F Degrees C Degrees F Dagrees C Degrees F Degrses C
Bath Temp Bath Temp Bath Temp
Probe Temp Prabe Temp Probe Temp
Probe Modal Probe Mode| Probe Mode)
Probe &/N Probe SIN Proba SiN

Degrees F Degrees © Degress F Degrses C Degreos F Osgrees G
Bath Temp Bath Temp Bath Temp
Probe Temp Proba Temp Prabe Temp

- - . Iy Amblent Temparature: "
P
- //’) ;/ /? / 72°F
Authorized Signalure{. I ! Wi l;i_,—-*'”?’(" /')'V?,C Amblent RH: 20%
fennifer Pinnell "~

Comments: f
Importari Nate: Noamally we specily a one year re-calibralion Imerval which is a typical Indusiry norm. Dua o circumstances beyond our contral, we can only guarantee the
acouracy of your metar at the ime of shipment. Your specific application, depending on the polentlal consequances whish ceuld result from de-calibration of this instrument
may warrait a shorter than spacified callbration interval. Itis up to the user to determine the apprapriate re-caiibration Intervel for your spacific needs. Regardless of tha
calibration time frame specifiad, if there is ever any question regarding the acouracy of this Insirument, we racommend sending your meter in for ro-galibralion,
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NIST CALIBRATION DATA

‘Model Number F Serial Number I Customer Range m.
Barton 265-3312 |‘ North Winds of Wyo. 30C0# - 150F 1/2%
1 Work Perforred: Calibration: Results:
Output/Reading Pressure
Calibrate to Mfg. Spec. 0 sl 0 Psi
b e Gm_, - e
1200 PSI 1200 PSI
1800 psl 1800.PSI
2400 PSI 2400 PSI
3000 PSI 3000 PSi
33 Deg 32 Deg
67 Deg 67 Deg
120 Deg 120 Deg
150 Deg 150 Deg
o Po Eiu.m_ber " Sales Order Number Date of Test ]

Recerted

7/16/2018 11:10:34 AM

IS ARE zGtai_Ql?‘-FiQR ONE YEAR FROM DATE OF TEST

Standard Used:

-Manufacturer Model " Instrument " Calibration Date Certification #
[|Perma-cal’ 101FTM15B21 Pressure Gauge 08/08/2017 17-043
|| Fech Instrumentation TM9SA Thermometer 08/21/2017 59448
\ & . ) g/
Don F. Signature fbﬁ?f M ?’/é /
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Hydrostatic Pressure Test Procedure
noble WARD — 4” CL 600 Oil Pipeline
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Noble Midstream Partners, LLC

Hydrostatic Pressure Test Procedure
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Hydrostatic Pressure Test Procedure
noble WARD — 4" CL 600 Oil Pipeline 5IBU
MIDSTREAM "\ VP Doc
PARTNERS No-« N/A Rev.. | O

1 EXECUTIVE SUMMARY

This procedure and the accompanying site-specific Hydrostatic Test Plan define the minimum
requirements for the hydrostatic pressure testing of the WARD — 4” Class 600 Oil Pipeline. The
piping and components to be tested using this procedure meet or exceed the pressure
requirements of the ASME Class 600 flange rating for Type 1.1 materials between -20 °F and 100
°F.

The hydrostatic pressure test has been analyzed for acceptable practices per applicable codes.
2 PRE-TEST CONSIDERATIONS

The pressure test shall comply with American Petroleum Institute’s “Pressure Testing of Steel
Pipelines for the Transportation of Gas, Petroleum Gas, Hazardous Liquids, Highly Volatile
Liquids or Carbon Dioxide.” (APl RP 1110) Chapter 6 of API's handbook provides general
guidelines for pressure test implementation of steel pipe. In addition, testing will be in accordance
with ASME B31.4, ASME B16.5, and 49 CFR Part 195.

2.1 TEST PRESSURE

The WARD - 4” Class 600 Oil Pipeline shall be tested at a minimum test pressure of 1,850
PSIG (125% the internal design pressure) and a maximum test pressure of 2,225 PSIG (150%
the internal design pressure rounded to the next higher 25 psig increment). The upper and
lower bounds of the test pressures are derived from ASME B16.5 and ASME B31.4 /49 CFR
Part 195 respectively.

The WARD - 4” Class 600 Oil Pipeline internal design pressure is 1,480 PSIG, limited by
the flange rating. The pipeline MOP is 1,480 PSIG.

The WARD - 4” Class 600 Oil Pipeline final hydrostatic test pressure shall be 1,880 PSIG
or 1,877 PSIG, at the point of filling, depending on where the operator chooses to fill the
pipeline. See Table 2 in Section 3.4 for the two possible locations.

Table 1: Upper and Lower Bound Test Pressures

Minimum Test Maximum
ASME Flange | Pipeline Wall | Pipe Pressure Pressure Test Pressure
Classification | Thickness (in) | Rating (psig) 125% DP 150% DP
(psig) (psig)
600 0.188 1,480 1,850 2,225

2.2 TEST DURATION

The hydrostatic test pressure shall be maintained for 8 hours after final test pressure has

stabilized.

The test pressure shall be considered stabilized after 5 minutes without fluctuation.

Page 3 of 11
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Hydrostatic Pressure Test Procedure
noble WARD — 4" CL 600 Oil Pipeline 5IBU
MIDSTREAM "\ VP Doc
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2.3 SAFETY PRECAUTIONS

This safety information is in addition to the safety information in other sections of this
document.

Always take precautions to eliminate hazards to persons near lines being tested. For the
entire duration of the procedure, including filling, initial pressurization, time at test pressure,
and depressurization, only persons conducting the test or inspecting the system should be
allowed near the section under test. These persons should be fully informed of the hazards
of field pressure testing. All other persons should be kept a safe distance away. The test
section must be supervised at all times. Failure may result in sudden, violent, uncontrolled,
and dangerous movement of system piping, or components, or parts of components.

2.4 TEST EQUIPMENT AND MATERIALS

Pressure test equipment shall be selected to meet the hydrostatic test conditions and shall be
in working order. The measurement equipment shall be designed for the pressures expected
during the pressure test.

2.4.1 FILL PumpP

The pump used to fill the line shall be a high-volume pump which provides adequate
pressure to overcome static head and maintains sufficient velocity to move pigs, spheres,
and any debris in the pipeline.

The fill pump or associated discharge piping shall be equipped with a flow measurement
device capable of maintaining a specified fill rate.

2.4.2 SUPPLY WATER FILTER

The pump discharge piping shall be equipped with an in-line filter capable of capturing
debris greater than 1 mm.

2.4.3 PRESSURIZATION PUMP

The pressurization pump shall be a variable speed, positive displacement pump that
pressurizes the line to the specified test pressure. The pump shall have a known volume
per stroke and shall be equipped with a stroke counter.

A constant-speed pump with a variable flowrate control may be used in lieu of the above
pump if the liquid test medium injected into the pipeline is measured during pressurization.

2.4.4 CALIBRATION DEVICES
2.4.4.1 Pressure Calibration Device

A deadweight tester or an equivalent pressure sensing device that is capable of
measuring in increments of less than or equal to one (1) psig shall be used. The device
shall have a certificate of calibration that is not more than one year old at the start of
testing.
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2.4.4.2 Temperature Calibration Device

A certified thermometer shall be provided. The device shall have a certificate of
calibration that is not more than one year old at the start of testing.

2.4.5 RECORDING DEVICES

2.4.5.1 Pressure Recording

This procedure refers to the recording device used during the test duration as a chart
recorder. A digital recorder may be used in lieu of the more traditional chart recorder.

Pressure recording equipment shall be provided and qualified as follows:

A continuous-recording pressure measurement device that provides a permanent
record of pressure versus time. This device should be calibrated immediately
before each use with the deadweight tester.

Electronic pressure/temperature monitoring and recording systems that assist in
the analysis of test data. Such systems can be used in lieu of the components
listed above provided that the individual pressure sensors included in the systems
have a level of sensitivity and can be field calibrated in a manner similar to those
instruments listed above.

2.4.5.2 Temperature Recording

Temperature recording equipment shall be provided and qualified as follows:

2.4.6

A test medium temperature sensing and display instrument that is properly
calibrated to a range suitable for anticipated test temperatures. Temperature
instrument accuracy should be within 1 °F of actual temperature. Temperature
instrument sensitivity should be within 0.1 °F.

A continuous-recording temperature measurement device that provides a
permanent record of test medium temperature versus time. This device should be
calibrated immediately before each use with a certified thermometer.

An ambient temperature sensing and display instrument that is properly calibrated
to a range suitable for anticipated ambient temperatures. Temperature instrument
accuracy should be within 1 °F of actual temperature. Temperature instrument
sensitivity should be within 0.1 °F.

A continuous-recording temperature measurement device that provides a
permanent record of ambient temperature versus time. This device should be
calibrated immediately before each use with a certified thermometer.

SAFETY RELIEF VALVE

The hydrostatic test fill pump and pressurization pump or associated discharge piping shall
be equipped with a pressure relief valve. The pressure relief valve shall be set to relieve
at 2,225 PSIG.
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3

2.5 QUALIFICATION OF CONTRACTOR AND OPERATOR PRESONNEL

Quialifications of contractor and operator personnel for conducting pressure tests will be based
on certification requirements by 49 CFR Part 195, Code, or Noble standards and procedures.

Noble personnel and contractors involved with designing, planning, conducting, or approval
of a pressure test should be qualified by both training and experience. Noble is responsible
for establishing these qualifications. The following factors to determine qualifications are
recommended per APl RP 1110:

Performance of applicable calculations and interpretation of test data and results.
Knowledge of code requirements and regulations.

Qualification requirements of governing authority to conduct or witness testing.
Governmental or operator requirements to certify test results.

Familiarity with equipment and pressure test set-up.

Familiarity with test procedures.

2.6 PERMIT TOWORK

Prior to commencing work, work permits shall be obtained. At a minimum, the below
documents shall be submitted:

Operator Qualification records for each person performing tasks.
Test equipment certifications.

Water source.

Biocide injection plan.

Biocide Safety Data Sheets (SDS).

Leak monitoring plan.

Depressurization plan.

Water disposal plan.

Drying plan.

TEST PROCEDURE

As part of the work permit, a hydrostatic test plan for each section of pipe shall be developed and
submitted to the appointed Noble representative prior to commencing work. The test plan shall,
at a minimum, address the requirements specified in this procedure.

3.1 SOURCE WATER

The quality and source of the test water shall be determined prior to the permitting process.
Non-potable water shall be treated with biocide prior to entering the pipeline. The SDS sheets
and injection rate for the Biocide shall be submitted and approved by a Noble representative

prior to work permit issuance.

Water shall be filtered prior to entering the pipeline. The maximum allowable particle size is
1 mm.
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3.2 EQUIPMENT INSTALLATION
If possible, excavated segments shall be backfilled prior to the initial pressurization.

Temporary piping shall be properly anchored and adequately secured from movement. Pipe
couplings shall have safety devices or restraints to limit movement due to unexpected piping
separation.

A flow meter shall be placed in the line to monitor and maintain the planned design rate of fill.

The sensor on each temperature recording device shall be installed so that it is in contact with
the pipeline at a point where it has normal cover. Additionally, it shall be at a distance far
enough from the injection point so that the effects of the exposed piping and make-up
injection(s) on temperature is minimized. The backfill around the temperature recording device
sensor shall be tamped.

Insulation, if appropriate, shall be used on the capillary lines to the temperature recorder and
the temperature recorder should be installed in an insulated box. Large centrifugal pumps and
storage tanks will affect the temperature of the test medium.

3.3 LINE FILL
Calculated line fill water volume: 71 US Oil Barrels

All temporary piping and test heads shall be adequately secured before the line fill process is
started.

If pigs or spheres are used in the filling process, they shall be equipped with trackers for
monitoring location and speed during the line fill process.

The fill pump shall be sized for the pigs to travel at a speed that will maintain a seal with the
pipeline. This will reduce the risk of introducing air behind the pigs. A travel speed of 2 — 3
mph shall be maintained. The line fill flow rate for the WARD — 4” Class 600 Oil Pipeline
must be 110 — 170 GPM (3 — 4 BPM) in order to maintain the pig velocity in the 2 — 3 mph
range.

High velocities may cause excessive wearing of the pigs and may cause the displaced air to
mix with the test medium. As pigs travel down the line and down a slope, unless backpressure
is applied during the line fill, the weight of the column of fluid could cause the pig to travel
faster than the specified speed and introduce air behind the pig.

Air shall be bled during the filling process to minimize the time for line pressure stabilization.
The total amount of residual air shall be less than 0.2% of the volume of the test section.

If it is determined that air is trapped in the pipeline, vents or traps at high elevation points may
be installed in order to bleed the air from the pipeline. Any equipment added to the pipeline
shall be removed after the pipeline has been dewatered.

The temperature, pressure, and flow rate of the test medium during line fill shall be recorded.
All applicable conditions shall be monitored to prevent over-pressurization during line fill.
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3.4 INITIAL PRESSURIZATION

A pipe maintained at high pressure is potentially dangerous. Established safety guidelines in
accordance with the work permit shall be followed at all times.

The amount of water required to increase the pressure from the initial fill to the final test
pressure shall be calculated prior to the pressure test and made available to test personnel.

The initial pressurization of the segment of pipe to be tested begins once the segment is full
of fluid and the appropriate measures have been taken to bleed all air.

Personnel conducting the test shall maintain continuous surveillance over the operation to
ensure that it is carefully controlled. Test personnel should be located at a safe distance from
the test section.

Pipe connections shall be periodically checked for leaks during the pressurization process.
The flowrate shall be monitored and logged for the preparation of a pressure-volume plot.

A pressure-volume plot shall be initiated at the start of the pressurization process and continue
until the test pressure is reached. The lower end of the pressure-volume plot can be used to
determine the total amount of residual air in the test section. The upper end of the pressure-
volume plot can be used to determine if any pipe in the test segment may have reached its
elastic limit.

The WARD - 4” Class 600 Oil Pipeline is 4,289 feet of 4.500” OD 0.188 w.t. pipe. It will be
pressurized to either of the following hydrostatic test pressures at the corresponding location:

Table 2: Hydrotest Fill Locations

Combined West Tie-In (0+00) 1,880 psig

DSU 24 Launcher Site (42+89) 1,877 psig

Pressurization up to 80% of the final test pressure shall occur at a rate of 10 PSIG/MIN.

Once the pressure reaches 500 psi, the pressure must be allowed to stabilize for a minimum
of 8 hours.

Stabilization may occur during the evening and/or in cold weather situations and precautions
must be taken to eliminate the possibility of freezing in the appurtenances, such precautions
may include the use of thermal blankets and heaters.

After the pressure has stabilized to 80% of the final test pressure, pressurization at a rate of
5 PSIG/MIN shall be used to complete the pressurization process up to the final test pressure.
The final test pressure shall be considered stabilized after 5 minutes without fluctuation.

When the final test pressure is reached and has stabilized, pressurization shall cease and all
valves and connections to the line shall be inspected for leakage.
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3.5 THE TEST PERIOD

The test period shall begin after the temperature of the test medium, pipe temperature, and
ground temperature have stabilized. When this stabilization process is complete, the
pressurization pump should be isolated from the test section.

After inspecting for leakage, test personnel shall verify that the specified test pressure is being
maintained.

Pressure and temperature shall be continuously monitored during the test. Data shall be
recorded every half hour throughout the duration of the test.

The maximum allowable range of pressure fluctuation during the pressure test is defined by
the “Maximum Upper Bound Test Pressure” and “Minimum Lower Bound Test
Pressure” as shown in the site-specific Hydrostatic Test Plan, which is supplemental to
this Hydrostatic Test Procedure. Any pressure excursions outside of these limits shall be
reported to the Noble representative for further analysis.

Weather changes, such as the development of rain or clouds, which could affect the pressure
and temperature of the pipe and test medium shall be documented on the test log.

The volume of any added or subtracted test medium shall be documented on the test log as
well as its temperature and pressure at that time and be accounted for in the assessment of
the results of the pressure test. For any pressure test of piping that cannot be 100% visually
checked for leaks, it is mandatory that the volume of any test medium added or removed be
accounted for to determine if the pressure test has been completed without evidence of
leakage.

3.6 SEARCHING FOR LEAKS

Prior to commencing work, the method(s) for locating leaks or failures shall be approved by
the Noble representative. The operator may choose to fly, drive and/or walk the pipeline right-
of-way to visually check for evidence of leaks during the pressure test. The operator should
develop contingency plans for locating large and small leaks in areas of difficult terrain or in
the event of inclement weather.

Acceptable methods for finding leaks during a pressure test are listed as follows:

e Sectioning or segmenting the pipeline and monitoring the pressure of each section.
Closing mainline block valves will isolate the pipeline into smaller segments. Freeze plugs
may also be used to isolate sections of the pipeline for evaluation.

e Acoustical monitoring equipment may be employed to narrow the search area.

e Odorants or tracers introduced into the test medium during the filling process will allow the
operator to detect leaks with sensing equipment.

3.7 PRESSURE TEST FAILURES
All leaks and test failures shall be reported to the Noble representative immediately.

Any pipeline leaks or failures shall be documented in the test report.
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If a rupture or a substantial leak occurs, the test shall be stopped and the pipeline
depressurized. The cause of failure shall be understood, test procedures shall be
reevaluated, and approval from the Noble representative shall be obtained before proceeding
with repairs and starting a new hydrostatic test.

Pipe, valves, fittings, and test components that fail during a pressure test shall be investigated
to determine the cause of failure and to minimize the possibility of a recurrence.

Pipe or other failed components shall be preserved for further examination and failure
analysis.

If a small leak occurs, the pressure should be reduced to 80% of the final test pressure while
locating the leak. After repairs are completed and authorization from the Noble representative
has been obtained, the test can be restarted per the initial pressurization steps above.

Pressure excursions outside of the Maximum and Minimum Test Pressures as defined in
Section 2.1 of this procedure are considered test failures.

3.8 DEPRESSURIZATION, DISPLACEMENT, AND DISPOSAL OF TEST WATER

Prior to commencing work, a depressurization, displacement, and disposal plan shall be
submitted to and approved by the Noble representative.

Depressurization activities shall not commence without authorization from the Noble
representative.

Displacement and disposal activities shall not commence prior to Noble engineering
acceptance of the hydrostatic test results.

A disposal plan for the test medium must be developed and the Noble representative shall
review and approve the disposal plan.

Pigs or spheres used in the dewatering process shall be equipped with trackers for monitoring
location and speed during the dewatering process.

The travel speed for the dewatering pigs shall be maintained at 2 — 3 MPH.
3.9 DRYING OPERATIONS

Drying operations are required for all oil pipelines due to the delivery point's maximum water
content allowable.

Prior to commencing work, a drying plan shall be submitted to and approved by the Noble
representative.

The pipeline must be dried until the Saturation Level of the pig is less than '.” penetration.

Upon completion of drying, a 5 psig nitrogen blanket shall be maintained on the pipeline until
commissioned.
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4 RECORDS

After the hydrostatic test has been completed, the following records shall be submitted as part of
the Final Test Report, which must be reviewed and accepted by an authorized Noble
representative. These records must be retained as long as the pipeline is in use.

1)

2)
3)
4)
5)

Pressure / Volume Plot

Pressure Recording Chart / Plot
Calibration Records

o Deadweight Tester

o Chart Recorder

o Temperature Recorders

o Certified Thermometer

49 CFR Part 195 Operator Qualifications

o Operator

o Person responsible for making the test
o Test company used, if any

Hydrostatic Test Log, including:

o Date and time of the test

o Minimum test pressure

o Test medium

o Description of the pipeline tested and the test apparatus
Leak Reports

Failure Reports

Site-specific hydrostatic test plan including:
o Elevation profile of the pipeline

o Locations of test sites over the entire length of the pipeline
Temperature Chart / Plot

REFERENCES

APl RP1110 “Recommended Practice for the Pressure Testing of Steel Pipelines for the
Transportation of Gas, Petroleum Gas, Hazardous Liquids, Highly Volatile Liquids, or Carbon
Dioxide”

ASME B31.4 “Pipeline Transportation Systems for Liquids and Slurries”

ASME B16.5 “Pipe Flanges and Flanged Fittings”

49 CFR Part 195 “Transportation of Hazardous Liquids by Pipeline”

Site Specific Hydrostatic Test Plan
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WARD - 4" CL 600 Oil Pipeline Hydrostatic Pressure Test Plan
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