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Customer:

GA

sty s

NITROGEN SERVICES LLC

Model:

BULLFROG12"

SERIAL:

6757

CALIBRATION
CERTIFICATE

Date: 442112017
DueDate: 412112018

This is to cerify that this instrument has been inspected and t
against Additel Digital Guage ADT GP30K, Serial#218141D00.

Calibrated (11-12-16). Reference Standard Serial#11-218 Ce
with Dead Weight Model#KY250 Traceability#1500132804
Traceable to NIST. Calibrated in accordance with

IS09000 Quality Standards

This instrument is cerified to be accurate within +/- 1% of nominal value

Input Type/ Range: 0-150F Color: RED Input Type/ Range: Color:
Pen Number: 2 Pen Number:
Ascending Descending Ascending Descending
Applied: Reading Applied: Reading:| Applied: Reading: Applied: Reading;|
0 0 150 150
a2 32 32 32
150 150 0 0
Input Type/Range: Color:
Pen Number:
Ascending Descending P.0. BOX 2983 2031 TRADE DR.
Appiled: Reading: Applied: Reading:] MIDLAND, TX 79706
| (432) 697-7801  (432) 520-3564Fax




CALIBRATION
CERTIFICATE

Cert Date:
Due Date:

4/21/2017
4/21/2018

This is to certify that this instrument has been inspected and tested
against ADDITEL Digital Gauge ADT680-GP3K, S#218140F0012
Calibrated (11-2-16). Reference Standard#1244 Certified--

with Piston Gauge PG7202 Traceability#1500155509

to NIST. Calibrated in accordance with ISO Quality Standards

Customer:|NITROGEN SERVICES, LLC
Model:]BULLFROG 12"
Serial# 6760

This instrument is cerified to be accurate within +/- 1% of nominal value

Input Type/ Range: 3000# Color:RED Input Type/Range: 0-150F Color:GREEN
Pen Number: 1 _ Pen Number: 2
Descending Ascending Descending
Applied Reading: Applied: Reading | Applied: Reading: Appiled: Reading;|
g 0 2998 3000 0 0 150 150
6800 600 2398 2400 32 32 32 32
1500 1500 1500 1500 150 150 0 0
2398 2400 600 800
2998 3000 0 0
Input Type/ Range: Color:
Pen Number:
Ascending Descending P.0. BOX 2983 2031 TRADE DR.
Appiled; Reading: Applied: Reading: | MIDLAND, TX 79706
(432) 697-7801  (432) 520-3564
Techniciarn:



Customer:
Model:
SERIAL:

GAS MEASUREMENT

INITROGEN SERVICES LLG

DEADWEIGHT

5366

CALIBRATION
CERTIFICATE

Date:
DueDate:

4/21/2017
4/21/2018

This is to cerify that this instrument has been inspected and t

against Additel Digital Guage ADT GP30K, Serial#218141D00
Calibrated (11-12-16). Reference Standard Serial#11-218 Ce
with Dead Weight Model#KY250 Traceability#1500132804

Traceable to NIST. Calibrated in accordance with
ISO9000 Quality Standards

This instrument is cerified to be accurate within +/- 1% of nominal value

Input Type/ Range: 3000# Color: N/A Input Type/ Range: Color:
Pen Number: N/A : Pen Number:
Ascending Descending Ascending Descending
Applied: Reading Applied: Reading:| Applied; Reading: Applied: Reading;
0 0 2995 3000
499 500 2495 2400
1498 1500 1498 1500
2495 2400 499 500
2995 3000 0 0
Input Type/Range: Color:
Pen Number;
Ascending Descending P.O. BOX 2983 2031 TRADE DR.
Appiled: Reading: Applied; Reading: MIDLAND, TX 79706

(432) 520-3564Fax

(432) 697-7801
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Customer:

NITROGEN SERVICES, LLC

Model:|BULLFROG 12"

Serial#|6758

CALIBRATION
CERTIFICATE

4/21/2017
4/21/2018

Cert Date:
Due Date:

This is to certify that this instrument has been inspected and tested
against ADDITEL Digital Gauge ADT680-GP3K, S#218140F0012

Calibrated (11-2-16). Reference Standard#1244 Certified--

with Piston Gauge PG7202 Traceability#1500155509
to NIST. Calibrated in accordance with ISO Quality Standards

This instrument is cerified to be accurate within +/- 1% of nominal value

Input Type/ Range: 0-150F RED
Pen Number: 2
Descending
Applied Reading: Applied: Reading :|
0 of 150 150
32 32 32 32
160 150 0 0
- Input Type/ Range: Color:
Pen Number:
Ascending Descending
Appiled; Reading: Applied: Reading:|

Technici

Input Type/Range:
Pen Number:
Ascending Descending
Applied: Reading: Appiled: Reading; |
P.O. BOX 2683 2031 TRADE DR.

MIDLAND, TX 79706

(432) 697-7801

(432) 520-3564
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GAS MEASUREMENT

Customer:[NITROGEN SERVICES LLC
Model:lcLP 12"
SERIAL:[6643

CALIBRATION
CERTIFICATE

Date:
DueDate:

4/21/2017
4/21/2018

This is to cerify that this instrument has been inspected and t
against Additel Digital Guage ADT GP30K, Serial#218141D00.
Calibrated (11-12-16). Reference Standard Serial#11-218 Ce
with Dead Weight Model#KY250 Traceability#1500132804

Traceable to NIST. Calibrated in accordance with
1808000 Quality Standards

This instrument is cerified to be accurate within +/- 1% of nominal value

Input Type/ Range: 0-150F Color: RED Input Type/ Range: Color:
Pen Number: 2 Pen Number:
Ascending Descending Ascending Descending
Applied: Reading Applied: Reading: | Applied: Reading: Applied: Reading;|
0 0 150 150
32 32 32 32
150 150 0 0
Input Type/Range: Color:
Pen Number:
rAscending Descending P.0. BOX 2983 2031 TRADE DR.
Appiled: Reading: Applied: Reading: MIDLAND, TX 79706

(432) 697-7801  (432) 520-3564Fax
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2D IN ANY MANNER OR USED FOR ANY PURPOSE WHATSOEVER EXCEPT BY WRITTEN PERMISSION BY THE OWNER.

COVERS ARE CONFIDENTIAL AND REMAIN THE PROPERTY OF NOBLE MIDSTREAM PARTNERS AND SHALL NOT BE DISCLOSED TO OTHERS OR REF

THIS DRAWING AND THE DESIG:.

FILE PATH: P:\ENGINEERING\PROJECTS\NOBLE\2017 DSU 42 & 45 (GCS)\09 PROJECT DRAWINGS\D9 PIPING\GGS—SYS—OPW~SP—4009.DWG BY:MKNUDSEN DATE:May 25, 2017 5:29pm

NMP DOCUMENT NUMBER: XXX=—XX=XXX=XXX—XXX—=XXXX

Z eSS [
Tested Line I
\\\ «\\\ /,_/\ ///‘/“ ~ . ‘ l
’ Test Boundaries WATER oIL oiL | [ o |
o TANK | | TANK / TANK | | TANK
“ . . / 8 ; N
e N — S~ 1 5 Ol_on\\_,/ ‘
e . X EDC (4) !
““““ ~ TN T AN
T TN _} / \ / k - AN A\ 150'-0" NOTE 1 l
WATER [ OIL OIL j oIL \ —— |
TANK TANK TANK TANK |
R AT A P N / / \ // |
.] S o \\\-—" \\__ .
T x i ie on .
SEPARATORS (12) 4| & 91 -2 &3 , |
NOTE 1 = g '
[ g _ s 6_' _F’-RODUCED VE\TEF_ .. N - S O - - ]
. & ; g .
AT ——— 7 Bi 3004 6 OlL in o
= Dﬂh " 673" % N 6" PRODUCED WATER | |
56'-9" | : C%gg L & T-0" : =t EETEEEEEEE e b EEE== '
FIELD VERIFY |‘ 33{;# | e | 6" 3004 BY N g"-m:L
s e o . oLl (INSTALLED »
J 1 50 O BY OTHEgRS) 330# 64'—0" ] 45 15'—0' |
e —+ [l T & i I
10'=0" 10'-0" CONG AED “ !
PUMP SKID AREA LACT SKID AREA I{ |
_______________ FOR DETALS SEE: FOR DETAILS SEE: Illl | | !
J GCS—~GOE-OPW~-PP—4009A 6CS—-GOE-OPW—PP~40098 o - §| 150'-0"
,,,,,,,,,,,,,,,,,,,, - !h i
SO, — l | s ___J\/\__
—h— o —
|
______________ % I: |
J z 3 o |
_____________________ s [
v [ 1
v DSU 42 & 45 A II i |
1 FACILITY ,
150-0 150'-0" !
____________ ___‘ |
S i I| %
i 2
b
INSTRUMENT
BLDG e ——— -
NOTE 1 ELECTRICAL |} S
PANEL COMPRESSOR M
NOTE 1 &\, 6" PRODUCED WATER
| === o P
SkE SPECIFIC | DSU 42&45 TIE-IN SITE
o ! DSU 42 & 45
.l -
| ) \ D ol
n" 4 —SYS—-0PW-PP-4009
150-0" [¢ O - '
<
45 | ’
w_— SITE. SPECIFIC | DSU 42&45 TIE-IN SITE |
SCALE: 3/32 = 1-0" s
NOTES: REFERENCE DRAWINGS REVISIONS APPROVALS
1. EQUIPMENT AND LOCATIONS BY OTHERS SIGNATURE | DATE Lilgsl'l?k!EeAM
DRAWN PARTNERS
CHECKED GREELEY CRESCENT SYSTEM
GCS-SYS-OPW-PP-4009 DSU 42 & 45 TE~IN SITE - PLOT PLAN [APPROVED SYNERGY MIDSTREAM INFRASTRUCTURE
6CS-GOE-OPW—PP-4009C DSU 42 & 45 FACILTY — ISOMETRIC DSU 42 & 45 FACILITY
GCS—-GOE-OPW-PP—4009B DSU 42 & 45 FACILITY — LACT SKID AREA, SECTIONS & BOM PLOT PLAN
6CS—-GOE-OPW—PP—4009A DSU 42 & 45 FACILITY — PUMP SKID AREA, SECTION, DETAL & BOM | 0 | ISSUED FOR CONSTRUCTION CLJ |24-MAY-2017 | DAN |24-MAY-2017| - = SCALE: BRAWING 0. REV.
DWG NO. TITLE REV DESCRIPTION BY DATE CHK BY| CHK DATE |APR BY| APR DATE AS NOTED GCS—GOE~OPW—-PP—-4009 0




NMP DOCUMENT NUMBER: GCS—PL-IGS-PIP—DLO-0012

fe}
w S
o
=]
o
S w
=
=
nkE=n
>0 5
—x |nEZ S
oles z| ¥
mpulZzZW gl
bﬂm W™ —d|l o
08z |aZn™| T
nMM Wiy Y| =
Xy O o
o x| o
n o 1
>0 N %]
Ll — < g =
I EX)
MYW mC&
=
v 0-09 cgoe Eo
L (=1
£
n a
-0z o-o1 5
m -
> 2
MOY 30 3903
NP - & s |oix|x\&w+x|x!|x|xl|x|lx|xl|x|lx|x|x||x|x.||xlx1|x||x lx!]xlxlx.llxlj —= = -
V_A
x _
# x
% x _
° _ x
x _
_ x
INIANOMY | TVOIdAL WOIdAL | INIANOITV _
=< w
; _ i % B o 5
- ———— ———— = —— e HHHHHHMHHHHHMHHH\HMHH;HHHIIH\IH\\\ITHI‘ | llll ==
¥31VM G30NA0¥d .8 _ N I T mvm a30naoud 8 g/
= e oz
A Doy - o ry | 4E
_NV_ = Y & - P %o
Ewll 7 £ J 3 o g|8
x 0oz g h e 5, _ HEIH
= W
| Z2X8 5 & B T 8IS
x oZd ¢ . - _
| =t 3 i g
> —Im._o o m _ LI N L et
_ H & & & = %
»O_ O 8 _
o 3 &
5] _ = (I8 BRI B P9
_ &
5] : x 58P
] g1lig SIS
V) EM N W & m_ S
»
_ 5 1 INIANOTV | TWOIdAL | INIWNOTY < i
o a z _ PR S
o = m
Ehig B3 =
_ ,P_—_m HEHE ™
L2 S
= i A NEB
; | _ L | A N —— L |t g5/3],,
M —-—— F - - - - = = = = = Hi - e ey 5B|5|3
e B | | B _ 0 .2 1l&le
x H o
|_ = > m
_ Epg H - W _ 213|485
x ] W
_ me % X
x = J g | .
o
4 47 ..._J & w % 3
= 4 5 @ 3 k=) 7]
O > 1 o ! w =3 i =
=0 D5 2] 5% - |2
Ds = D T 2 n
% - x = I £ .4
(=3 T =3 (1 =
3 BoOB. ] < . K : z
; & "
g nads. b n o = ¢ _ | |
wZzEs| L _ 2z U8 %8 & < als 8
<Ox | s 2o g 7 E
US@pex F d5% 23 z
EUSN_ o <l = x 3
O r s o2 e
< x o3 < 5 & 3
. & (] s < o 2
O L ,u O = G &
(| x | 2 2 2
| ._Wuﬂ 7] N * 2 g
IIIIIIIII - - —— B O | FIIII.-IIII!IL\III!IIIII !
= — T thﬂr + z|z|z
— -_— = - x_w i - - - - - - - ——— 28l
|||||||||| w1 OC___ 1% - HEIE
MANVM HSRS 4T |“ ,_ I i M.__I > u3lvm HS3 ¥2 m 2|2
= o|lolo
| i o i _ 8|38|8
1! 2! 1j! < 5|58
1 (=30 11 2|2
® ololo
7 il 46_ i V_A g18/8
2 I 8- o Tl i 218|8
P 11 1 =
| i1 i e x ~|-lo|B
—— 11 11 Bl= _
X A ih Iyl I !
| VRN IV IR W |- S .
-— — —— X— X X—— X—— X — X—— X— X—— — —— X R x—— - — -
Mo¥ 40 3903 % x o~ ] i MO8 10 3903 Zly
£ " " i 2y
21=
o - il ifi Iz 2|2
o g ] g ifi 2 s
wl S w S
0 S 1l z 18! S -l3
- 3| i : ] E e
o o o D ol
[ 0-0 Tl ol =T | 2| |&|e
11 1§l 2 ol=z 4
e i} . sl |8|e] |7
o |23
o« w o alo
[ < i z|E
% 7B } )l -/~ HBEIENELE
1 = | W wiy M 55 W
1y g If1 gl 17123 |2le|s
1§! & ] NMEREEER
= 7 g ifi o HEMEEREE
W 33 i1 ] & %|3|8|8|¢
= 77 = in PO FlelElLlo]E
s Y © o) S|B|313|315
o Jmsannd o o e e = p it — B12|3 % |0 |8
ol .8 == - ——— e ==X = i &
q| 8% W3IVM 030n00Nd .9 9 il £ =
O =& 2 i g B8
30 3 & & J3|g
Ol =g ki g g ililg
ol 5% n e a TIE|d|s
—| =8 BN | R S s S e S O R — __J| & glals =
Ol 9 e e e e == E 52|76 |2|e
ol €3 0 .9 3 E18l8l2|d5|5
1 = st
- s AR
= = 212153528
s A71. O|Z|Z|~|0|O
a o =
MIU a
&
@ ©
c c
- w
O m
=
—
3 3
[l j
o
0
-~
v
.
5]
=
wdazie 2107 ‘SZ AOWIIVO INVANEMAS OMQ'600Y—dd—Md0-SAS-SI9\ONIdId 60\SONIVAG 103r0¥d 60\(Z3 INIOSIHO ATTIIUY 9102\I18ON\SLOIPOUd \ONRIEINIONI\d Hivd T1ld
“Y3NMO IHL A8 NOISSINY3d NILLIWM A8 Ld30X3 ¥3A30SLVHM 3SOd¥Nd ANV ¥04 03SN ¥O YINNYAN ANY NI @37 =3y YO SYIHIO OL J3SOTSIC 38 ION TIVHS GNV SIOYIS SUINL¥Vd 31E0N 0 ALY3dO¥d 3HL NIVW3Y¥ OGNV TVLLN3QLINOD 38V SN¥3A0D ' “"™'S30 3HL ONV ONIMYYG SIHL



l Pneumatic Leak Test Procedure
noble GG — Oil — DSU 42/45 Lateral (CL 300) _—

MIDSTREAM
PARTNERS NM&’(JQ“' N/A Rev.. | 1
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| Pneumatic Leak Test Procedure
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bl Pneumatic Leak Test Procedure
nonie GG — Oil — DSU 42/45 Lateral (CL 300) _—

MIDSTREAM
PARTNERS NMI\F;O[?OC' N/A Rev.: | 1

1 EXECUTIVE SUMMARY

This procedure is written as a basis for the four-hour leak test performed on various size steel
pipelines. The piping and components fo be tested using this procedure meet or exceed the

pressure requirements of ANS| Class 300.

A pneumatic leak test and a hydrostatic leak test should be analyzed for acceptable practices
for applicable codes (listed below). For this procedure, a pneumatic leak test shall be evaluated.

2 PRE-TEST CONSIDERATIONS

Disclaimer: Liquids such as water are preferred as test fluids because less energy is released if
something in the test section fails catastrophically. During a pressure leak test, energy is
applied to stress the test section. If the test fluid is an incompressible liquid such as water, the
energy applied to pressurize the liquid transfers primarily to the pipe and components in the test
section. However, if the test fluid is a compressible gas, energy is applied to compress the gas
as well as to stress the piping section. If a catastrophic failure occurs during a pressurized
liquid leak test, the overall applied energy is much lower, and energy dissipation is rapid.
However, if a catastrophic failure occurs during a pressurized gas test, energy release is many
times greater, much more forceful, and has a longer duration. (PPl Handbook of PE Pipe
Chapter 2)

2.1 TEST PRESSURE

The minimum, and maximum test pressures are 925 psig (1.25 x DP) and 975 psig,
respectively. The MOP for this section of pipeline is 740 psig. The minimum test duration
by code is 4 hours at 1.25 x DP and another 4 hours at 1.1 x DP, but Noble has opted to
deliver a more stringent 8-hour test at 1.25 x DP within these test boundaries.
Nitrogen will be the preferred test medium.

The leak test shall comply with the American Petroleum Institute’s "Pressure Testing of Steel
Pipelines for the Transportation of Gas, Petroleum Gas, Hazardous Liquids, Highly Volatile
Liquids or Carbon Dioxide.” 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, 49 CFR Part 195, and ASME B16.5.

Minimum Pneumatic Test Requirements: Per ASME B31.4 Section 437.4.3, a 1-hour
pneumatic leak test may be used for piping systems 1o be operated at a hoop stress of 20%
or less of the specified minimum yield strength of the pipe. The pneumatic test gage
pressure shall be 100 psi or that pressure which would produce a nominal hoop stress of
25% of the specified minimum yield strength of the pipe, whichever is less. However, Noble
is using the test pressures mentioned above, as they are more stringent.

2.2 SAFETY PRECAUTIONS

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

Page 3 of 9




Pneumatic Leak Test Procedure
noble GC - Oil — DSU 42/45 Lateral (CL 300) -

MIDSTREAM
PARTNERS NM&’ OD,OC' N/A Rev.: | 1

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. (ASTM
F2164)

2.3 TEST EQUIPMENT AND MATERIALS

Equipment for a pressure test should be carefully selected and be in working order. The
measurement equipment should be appropriate for the pressures expected during the
pressure test.

In some instances, this procedure refers to the recording device used during the test
duration as a deadweight tester. It should be stated that a digital recorder can be used in
lieu of the traditional deadweight tester. This is verified per APl RP-1110 Chapter 4.3:

e 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. The device should have a
certificate of calibration that is not more than one year old at the start of testing.

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

e Electronic pressure/ftemperature 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 QUALIFICATION OF CONTRACTOR AND OPERATOR PERSONNEL

Qualifications of contractor and operator personnel for conducting pressure tests will be
based on certification requirements by regulation, code, and 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 API 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 testresults.

Familiarity with equipmentand pressure test set-up.

Familiarity with test procedures.

Page 4 of 9
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3 TEST PROCEDURE

A site-specific “test plan” for each section should be developed before a pressure test begins.
This should include detailed information regarding test pressures, test location points, and the

duration of the pressure test.
3.1 LINE FILL AND CLEANING
Note: The following paragraph is for tests conducted on in-service pipelines.

The line fill operation typically accomplishes several functions, such as clean the line,
displace product and introduce the necessary test medium into the test segment. It should
be noted that pigging operations normally will not remove all hydrocarbons from the piping
segment. Residual product, gasses, or vapors may remain in the test segment.
Consideration should also be given to running a batch/train of cleaning pigs to remove
sediments, paraffin, and so forth from those pipeline segments that are not under a normal
pigging program. Residual product, gasses, or vapors may remain in the test segment.
Before the actual line filling operation, consideration should be given to run a sizing pig,
caliper, or deformation tool in an effort to identify any geometric abnormalities that may exist
in the line prior to the test.

Many of the same safety concerns in the Depressurization, Displacement, and Disposal of
the Test Medium section, also apply to the use of temporary piping and couplings in the line
filling and cleaning process. Temporary piping should be properly anchored and adequately
secured from movement. Pipe couplings should have safety devices or restraints to limit
movement due to unexpected pipe separation.

Pigs or spheres are usually inserted to separate the nitrogen from the contents in the
remainder of the pipeline. Locators may be inserted in the pigs to track them during the
filling process and to ensure that the pigs are in the correct location.

The compressor should be sized so that the pigs will travel at a speed that will maintain a
good seal with the pipeline. This will reduce the risk of introducing air or other compressible
mixtures behind the pigs. A minimum of 2 to 3 mph is a suggested starting point for the
velocity of the pigs. High velocities may cause excessive wearing of the pigs and may cause
the displaced product, air, or gas mixture to mix with the test nitrogen.

A flow meter should be placed in-line to monitor and maintain the planned design rate of fill.
The meter will allow the test personnel to make adjustments as necessary as pressure

builds and fill rates drop as the line pack progresses. It will also assist in matching the actual
fill volume with the calculated fill volume. To a lesser extent, tank level or tank gauging
equipment may also be used for this purpose.
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If possible. excavated segments should be backfilled prior to the initial pressurization. The
sensor on each temperature recording device should be installed so that it is in contact with
the pipeline at a point where it has normal cover. Additionally, it should be at a distance far
enough from the injection point so that the effect of the exposed piping and make-up
injection(s) on temperature is minimized. The backfill around the recording temperature
device sensor should be tamped. Insulation, if appropriate, should be used on the capillary
lines to the temperature recorder, and the temperature recorder should be installed in an
insulated box. The temperature of the buried line should be recorded until the pressure test
is completed. (AP RP 1110)

3.2 INITIAL PRESSURIZATION

Keep safety in mind at all times! A pipe maintained at high pressure is potentially
dangerous. Established safety guidelines should be followed at all times.

Personnel conducting the test should maintain continuous surveiliance over the operation to
ensure that it is carefully controlled. Test personnel should be located at a safe distance
from the test section. All temporary piping and test heads should be adequately secured
before the pressurization process is started.

Initial pressurization of the section should occur at a controlled rate to avoid surging the
pipeline. The site-specific test plan should determine the pressurization rate up to the target
test pressure (the pressurization rate is typically 10 PSIG/MIN or lower).

it is recommended that all flanges in the test section be duct taped, and punctured
with small holes around the flange. Then, soapy water should be put around the duct
taped flanges. Pressurization should commence at 10 PSIG/MIN until the pressure is
at 10 PSIG. All duct taped flanges should be checked for bubbling on the soapy
water. This would indicate an improper seal on the flange. If this is present, ALL
PRESSURIZATION SHOULD CEASE. The line should be de-pressurized and the
adequate repairs made. All repairs must be made and approved by the Noble
Representative prior to commencing another pressure test.

Once this is complete, all personnel should move to a safe distance of 175 feet away
from the pipe.

Pipe connections should be periodically checked for leaks during the pressurization process.
The flow rate should be monitored and logged for the preparation of a pressure-volume plot,
if applicable. Calculations indicating the amount of the nitrogen that is required to increase
the pressure from the fill pressure to the test pressure should be made prior to the pressure
test and made available to test personnel. This information aids in determining the tightness
of the segment and assists in determining, along with the pressure-volume plot, if leaks
have occurred or if the pipe has yielded.

It is preferable for a pressure-volume plot to 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.
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Once 80% to 90% of the target pressure is reached, the rate of pressurization should be
reduced, especially when the pressure is at or near 100% of the target pressure. Prior to the
start of the test, it may be desirable to have a stabilization period, which would allow both
the temperature and pressure to stabilize. A 1 to 2 hour stabilization period is required once
80% of the target pressure is reached. Once the desired test pressure is reached, the
pressurization equipment should be stopped and isolated from the section. (APIRP 1110)

3.3 THE TEST PERIOD

When the test pressure is reached, pressurization should cease and all valves and
connections to the line should be inspected for leakage. After inspecting for leakage, test
personnel should verify that the specified test pressure is being maintained. Pressure
transients may occur during the pressurization process and residual air may go into the
solution. A period of temperature stabilization may be required before the start of the test.
The time required for thermal stabilization is dependent on the temperature of the nitrogen
at the time of filling, the heat capacity of the nitrogen, pipe diameter, depth of pipe burial,
and the ground temperature. The test period shall begin after the temperature of the
nitrogen, pipe temperature, and ground temperature has stabilized. When this stabilization
process has been completed, the injection pump should be isolated from the test section.

Pressure and temperature should be continuously monitored during the test, and all of the
pressure and temperature readings should be recorded. Deadweight tester comparisons
with pressure recorder readings should be made at the beginning of the test, periodically
during the test, and at the end of the test. The results of the deadweight tester checks and
temperature readings should be recorded on the pressure and temperature logs for the
predetermined intervals during the pressure test. Typically, temperature and pressure data
are recorded every half hour throughout the duration of the test. Weather changes, such as
the development of rain or clouds that could affect the pressure and temperature should be
documented on the test log. The volume or pressure of any added or subtracted nitrogen
should be documented on the test log, as well as the temperature and pressure at that time
and be accounted for in the assessment of the results of the pressure test. It is mandatory
that the volume of any nitrogen added or removed be accounted for to determine if the
pressure test has been completed without evidence of leakage for any pressure test of
piping that cannot be 100% visually checked for leaks.

Minor or gradual pressure changes during the test can be a result of residual air in the
segment, temperature effects, or leaks through loose connections. Extending the test
duration may be necessary to demonstrate that air and temperature effects have been
accounted for. (AP/ RP 1110)

3.4 PRESSURE TEST FAILURES

The site-specific test procedure should specify the preferred method(s) for locating leaks or

failures. 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. A visual inspection is usually performed on all fabricated
-~ assemblies.
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Pipe, valves, fittings and test components that fail during a pressure test should be
investigated to determine the cause and to minimize the possibility of a recurrence. Any
leaks or failures of the pipeline should be properly documented in the test report. Proper
documentation will be vital to subsequent investigations and follow-up activities.

The mode or manner of failure will be important and will guide any subsequent actions taken
by Noble Midstream Partners.

e If a rupture or a substantial leak occurs, the test should be stopped to determine the
cause and the necessary steps should be taken to repair the source of leak or area of
failure. If possible, the cause of failure should be understood before proceeding with
repairs and re-pressurization of the test segment. Initial findings may indicate that
changes should be made to test pressures or test procedures. Pipe or other failed
components should be preserved for further examination and failure analysis if
necessary. Once repaired, the test should be restarted with a new hold period.

e If a small leak occurs, the pressure should be reduced to an appropriate level while
locating the leak. After repairs, the test should be restarted with a new hold period.

If leaks are discovered, the line should be depressurized and temporary or permanent
repairs made. The line may be re-pressurized following the repairs. Temporary repairs may
be used for the test if allowed by company procedures. Permanent repairs should be made
prior to starting or returning the pipeline to service. The operator should confirm that there is
no evidence of leakage by performing an additional leak test or conducting a leak survey.

Although it is not desirable, it is important to note that a small amount of leakage from
ancillary piping and/or the test equipment may be acceptable if the piping/equipment will not
be part of the final pipeline system and if it is allowed by the governing regulations and/or
design codes. Any leakage from ancillary piping and/or the test equipment should be
accurately measured and accounted for as part of the acceptance criteria calculations. (AP/
RP 1110)

3.5 SEARCHING FOR LEAKS

Locating leaks can be a difficult and time-consuming process. Various methods and
techniques may be used to improve Noble’s ability to find leaks during a pressure test. AP/
RP 1110 recommends the following:

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.
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36 DEPRESSURIZATION, DISPLACEMENT, AND DISPOSAL OF THE TEST MEDIUM

As part of the site-specific procedure for removal of the nitrogen from the test section,
release rates and velocity should be considered in the design of the removal system and the
potential environmental impacts caused by erosion, drainage, and flooding. Nitrogen
removal lines should be properly anchored and compatible with the service pressures
expected during the removal of the nitrogen. Significant and sudden variations in pressure
often occur within the main pipeline and temporary removal lines. These sudden pressure
changes produce surges that are transferred from the main pipeline to the temporary
removal line. This can result in movement of the temporary removal line, as it is possible for
these sudden changes in pressure to exceed the working pressures and bending
capabilities of the temporary removal piping system. Movement can also occur when the
entire removal manifold is inadequately designed for the stresses that can be imposed while
removing the nitrogen. (AP/ RP 1110)

Once testing has been completed, depressurization should follow a control plan outlined in
the pressure test plan. The control plan should indicate the number of locations to bleed off
pressure. Release points should be monitored.

A minimum 6-foot blow off stack should be used when depressurizing the test
nitrogen. This is due to safety concerns of oxygen displacement when nitrogen is released
into the atmosphere. A four gas detection monitor should be worn by any personnel in the
discharge area to notify personnel if any oxygen deficiency has occurred. A minimum 5 psig
nitrogen blanket should be left in the pipeline until it is ready to be put in service.

TEST DURATION RESULTS

The particular conditions for the pneumatic test on the Greeley Crescent DSU 42/45 Oil
Lateral were modeled and analyzed. It was determined that the 451 foot stretch of 6-inch pipe
being pneumatically tested contains an estimated volume of 90.48 cubic feet. An estimated
mass of 419.60 pounds (mass) of nitrogen is required in order to fill the necessary volume at a
pressure of 925 psig. The fill time at particular fill flow rates, given in cubic feet per minute
(cfm), between stabilization periods is shown below:

2)
3)
4)
5)

Incremental Time to Fill Pipe 0 - 250 psig @ 74 cfm = 26 minutes, 17 seconds
Incremental Time to Fill Pipe 250 - 500 psig @ 74 cfm = 25 minutes, 3 seconds
Incremental Time to Fill Pipe 500 - 750 psig @ 74 cfm = 25 minutes, 3 seconds
Incremental Time to Fill Pipe 750 - 925 psig @ 37 cfm = 35 minutes, seconds
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