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1. SCOPE

This Standard covers the minimum
requirements of hydrostatic pressure test to
be carried out on off plot piping including
buried and above ground pipelines. It does
not cover hydrostatic pressure testing of
offshore pipeline, flexible pipes, cement
lined pipelines or GRP/GRE pipelines.

Upon Completion of pipeline and before
purging and commissioning operations, the
line shall be high pressure tested, in order
to prove the strength of the pipeline, its
tightness (absence of leaks) and the
integrity of weldments and materials.

The test is also intended to confirm
acceptability of pipeline for the service.

Note 1:

This is a revised version of the standard
specification by the relevant technical
committee on Dec. 2002, which is issued as
revision (1). Revision (0) of the said
standard specification is withdrawn.

Note 2:

This bilingual standard is a revised version
of the standard specification by the relevant
technical committee on Jan 2010, which is
issued as revision (2). Revision (1) of the
said standard specification is withdrawn.

Note 3:

In case of conflict between Farsi and
English languages, English language shall
govern.

2. REFERENCES

Throughout this Standard the following
dated and undated standards/codes are
referred to. These referenced documents
shall, to the extent specified herein, form a
part of this standard. For dated references,
the edition cited applies. The applicability
of changes in dated references that occur
after the cited date shall be mutually agreed
upon by the Company and the Vendor. For
undated references, the latest edition of the
referenced documents (including any
supplements and amendments) applies.
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ASME (AMERICAN SOCIETY OF
MECHANICAL ENGINEERS)

ASME B 31.8 "Gas Transmission and
Distribution Piping
Systems"

ASME B 31.4 "Pipeline Transportation
Systems for Liquid
Hydrocarbons and other
Liquids"

IPS (IRANIAN PETROLEUM
STANDARDS)

IPS-E-GN-100 "Engineering Standard for
Units"

IPS-M-IN-110 "Material and Equipment
Standard for Pressure
Instruments"

IPS-M-IN-120 "Material and Equipment
Standard for Temperature
Instruments"

IPS-M-PI-170 "Material and Equipment
Standard for Pigs"

3. DEFINITIONS AND ABBREVIATIONS

3.1 Definitions

For the purpose of this standard, the following
definitions shall hold:

3.1.1 Engineer

The Engineer referred to in this standard is a
person or persons appointed and approved in
writing by the client.

3.1.2 Executor

The executor is the party which carries out all
or part of construction and/or commissioning
for the project.

3.1.3 Off plot piping

By off plot piping is meant pipeline systems
including  flow lines, gathering and
transmission lines in Oil and Gas service.
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3.2 Abbreviations

3.21 S.M.Y.S. : specified minimum yield
strength.

3.2.2 TP: test pressure.

3.2.3 MAOQOP: maximum allowable operating
pressure.

4. UNITS

This Standard is based on International
System of Units (SI) as per IPS-E-GN-100,
except where otherwise specified.

5. MATERIALS, EQUIPMENT AND
PERSONNEL FOR TESTING

Equipment for the hydrostatic test should be
properly selected and in good working order.
Equipment affecting the accuracy of the
measurements used to validate the specified
test pressure should be designed to measure
the pressure to be encountered during the
hydrostatic test. Equipment and personnel for
conducting the hydrostatic test may include
the following:

a) Compressor, centrifugal filling pump
with required filters to fill the section
of the line to be tested with the
required filling rate;

b) Portable reciprocating test pump to
provide test pressure to the section of
the line to be tested. The pump shall be
suitable to provide maximum test
pressure and be capable of exceeding
the maximum test pressure by at least
20 bar (280psi) ;

¢) Flow meters and measuring containers
as indicated in following table ;

d) Portable water tank if needed;

e) Two sets of circular chart pressure
recorder for 24 hours pressure test
recording portable type, 300 mm (12
inch) chart with stainless steel pressure
element, suitable range for the test
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pressure required as indicated in
following table, one week mechanical
spring loaded chart winding clock with
flexible capillary inking system.
Minimum accuracy shall be one
percent with minimum sensitivity of
0.5 percent. The recorder shall be
complete with 2" process connection
and adequate numbers of charts. The
recorder shall conform to
IPS-M-IN-110;

f) Two sets of circular chart temperature
recorder for 24 hours temperature
recording, portable type, 300 mm (12
inch) chart recording with temperature
element complete with bellows/and
capillary, fully compensated, range
0°C to 80°C, one week mechanical
spring loaded chart winding clock with
flexible capillary attached to the
temperature element. The capillary
tubing shall be 5 meter long. The
recorder shall conform to
IPS-M-IN-120. Inking system shall be
similar to that described for item "e"
above;

g) Direct reading 150 mm (6 inch)
pressure gages. The gage shall comply
with requirements of [PS-M-IN-110;

h) Dead weight tester with valid
calibration certificate suitable range for
the test pressure and minimum
accuracy as indicated in following
table is required. The tester shall
conform to IPS-M-IN-110;

i)  Several Temperature probes and
recorder  (digital) according to
following table. Temperature probes
and recorder (digital) shall conform to
IPS-M-IN-120;

j) Temporary Connections and scraper
traps, branch and service lines, loop
lines, end caps and manifolds suitable
to withstand the expected maximum
test pressure;
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k) Filter and all spare parts required;

I) Pig and spheres when requested shall
be equipped with a device enabling the
fitting of an acoustic or depleted
radioactive source;

m)  Water, air, electricity, fuel and
lubricants as required;

n) Corrosion inhibitors, drying chemicals,
together with the means for injection
and measuring of these chemicals;

0) Means of transport and
telecommunication between test and
check sites;

p) The necessary equipment and qualified
personnel and technicians to be utilized
in conducting the pressure tests and
dealing rapidly with an emergency
repair.

g) Test instrument shall be in accordance
with requirements of following table
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Accuracy of Test Instruments

SinloT §a3 I3 a3

Instrument Reading division Range Accuracy
&80 53l ONlgS (GUdy s IEPRE T <o
Deadweight tester (NOTE 1) 0.01 bar 0to 1.5x TP +0.05 % (NOTE 2)
O 5ol (sl g L ) TPABL - | (¥ gyglol) e o0
Pressure data logger 0.01 bar 0to1.5x TP +0.05 % (NOTE 2)
JLed Sledlol o 55 e TPap e | (F gyl £/ -0
Pressure gauge 1,2 or 5 bar 0 tol.5xTP +0.6 % (NOTE 3)
i jLad Loy TP\ B b - (¥ s ysleb) £+ 7
Pressure recorder (24 hours) 2 or 5 bar 0 tol.5xTP +1 % (NOTE 3)
(aelo YF) jLed ols SLouy TPx Vo b - (" ,90ol) £/
Barometer 1 mbar + 0.8 mbar
lsn b ke i NESAYN
Ambient air temperature recorder (24 | 0.5 °C 0to 80 °C +1 % (NOTE 3)
hours) A Sl lsdaz o 0 | a0 A LS 0 o ¥ & 9l0b) £
(azelos Y¥) Lagms (glop slos ol o5l
Temperature probes and recorder 0.1 °C 0 to 50 °C +0.1°C
(digital) il az o o) | ol Kl azyo 06 jio | ol Stle axys )
(o0e) S5 oo sl -1010 60 °C £02°C
o Llwaz 0 £+ b -V - ol Ll az o £+ ¥
Filling-flow meter (turbine) m3/h - +1 % (NOTE 3)
(2239 95 p Ao i b > el ;o caSa e ¥ 6)9%[%.) +7.
Pressurizing flow meter strokes/liters - 1%volume per stroke
s 0o Vb als e mw (b > BN ) Ao 2 50 pz )

Notes:

1. For wvessel

mounted operations,

especially at high pressure, a data-

logger should be used.
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2. Percentage of measured value.

3. Percentage of the full range.

The Engineer's approval shall be obtained
prior to wuse of materials, equipment,
products and apparatus intended for the
execution of the pressure test. Therefore, the
executor is required to prepare a list of all
items to be used in execution of the testing
and submit it to the Engineer for his
approval at least one month before starting
the test.
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The Engineer shall have the right to reject
any item which, in his opinion, does not
conform to the required specification and the
executor shall replace any item rejected by
the Engineer.

6. TESTING PROCEDURE AND
PROGRAM

Before commencing hydrostatic testing, the
executor shall prepare and submit for the
Engineer's approval a detailed test procedure
together with test pressure diagram.

The executor shall provide a testing
technician to supervise all the executor's
testing activities, record all test data, and
provide liaison with the Engineer throughout
the testing operation.

The pipeline shall be tested hydrostatically
in sections prior to tie-in of block valves.

In addition to manufacturer's test certificate,
each assembled valve shall be
hydrostatically tested prior to installation.

6.1 Testing Plan and Procedure

6.1.1 Testing procedure shall be based on
requirements of this standard. Other than
profile of the line, the following factors shall
be taken into account when a detailed
hydrostatic test procedure is prepared by the
executor:

a) design  pressure anticipated
throughout the life of the line;

b) the length and location of the sections
to be tested. A detailed analysis of the
profile to determine static and
dynamic pressures while the pipeline
is being tested should be performed
so that the pipeline will not be over
pressured at points which are at low
elevations;

c) location of pipe and other piping
components in the test section by
size, wall thickness, material grade or
pressure rating;
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d) specified maximum and minimum
test pressure as well as maximum and
minimum stress to be imposed in the
piping, in terms of percentage of
SM.Y.S,;

e) pressure rating and location of all
pipeline valve, if its presence in test
section is practically inevitable, and
air vent as well as connections to the
test sections;

f) each sectioning test schedule with
drawings showing the distribution of
all test equipment such as vent

valves, pressure measuring
instruments (recorder and gages) and
the temperature measuring

instruments (recorder and gages)
along the line;

g) Source of water to be used for the
test;

h) Any requirements for inhibition,
purification or treatment of water to
be used for the test;

I) Procedure for cleaning, gauging and
filling the line;

j) Procedure for pressurization of the
test sections including location of
injection point(s);

k) Minimum duration of time for test
sections;

I) anticipated temperature of test water,
in over and under ground piping;

m) Procedure for water evacuation from
the pipeline, method of its disposal
and location for disposal of test water

n) Safety precautions to be taken and
safety practices to be adopted;

0) The complete schedule of proposed
equipment and materials and where
they will be installed;
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p) The list of personnel and their
qualifications, responsible for carrying
out the test program.

6.1.2 In the course of preparing test
procedure, it shall be born in mind that after
testing operations, each test section shall be
dewatered and dried, the test water may be
transferred from one test section to the other.

6.1.3 During preparation of test procedure,
the executor shall consider that no test
section shall be allowed to stand partially full
of water or filled with water saturated air.

6.1.4 The executor shall take into account
the fact that he is responsible for any damage
and loss caused from improper disposal of
test water.

6.1.5 In the course of preparing test
procedure, it shall be born in mind that all
major river crossings shall be pre tested at
95% of S.M.Y.S. before installation. During
such pre testing, test pressure shall be held
for four (4) hours.

6.1.6 Consideration shall also be given, in
prepared procedure, to the fact that pipeline
sections which have been assembled and
tested separately such as crossings, shall be
retested along with the remainder of the
whole pipeline.

7. TEST PREPARATION

7.1 All sections to be tested shall be isolated
by blind flanges, weld caps or blanking plates
with a design pressure exceeding the
maximum test pressure.

7.2 Testing shall be carried out only when
the Engineer or his authorized representative
is present to witness the test.

7.3 Provision shall be made for filling,
bleeding and complete drainage of the test
water from each test section. Drain points
shall be at the lowest points and bleed off
points shall be at the highest points in each
test section, if practical.

7.4 Prior to commencement of the test, a
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thorough check shall be made to ensure all
fittings, caps, flanges etc. are in place. All
flanges and flanged fittings shall be bolted
and bolts shall be properly torqued.

7.5 The executor shall obtain sufficient and
satisfactory water to hydrostatically test the
pipeline. Bore water shall not be used, except
as approved by the Engineer for cases in
which surface water is not practically
available.

7.6 The executor shall pump, filter and
measure the fill water required for hydrostatic
testing.

7.7 The executor shall, at his own expense,
carry out the water analysis at each water
supply point and hand over the analysis
results to the Engineer. The executor shall
treat the water, if necessary, at each water
supply point with chemicals as directed by
the Engineer.

The executor shall supply all chemicals
necessary for water treatment at his cost.

7.8 Before water is taken by the executor
from any source for testing, the company will
obtain the necessary permission or grants
from the requisite authorities, public or
private. The executor shall submit request for
the permission one month in advance of the
test date.

7.9 Water shall be filtered before entering the
pipeline with a filter arrangement in which
filter can be cleaned without disconnecting
the piping. The filter shall be capable of
removing 99 percent of all particles that are
140 microns or more in diameter.

7.10 Measuring equipment for pressure and
temperature shall be supplied complete with
their calibration certificate from a laboratory
acceptable to the Engineer.

7.11 The executor shall ensure that all piping
components and accessories within the test
section are correctly positioned, that all end
caps on the test section including those on off
takes are adequately braced to withstand any
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movement and that elbows within the test
section are adequately padded or otherwise
supported to prevent movement.

7.12 Before commencement of test on any
section, the executor shall give the Engineer a
written notice at least one week in advance of
the test date. Any changes to the test date
shall be relayed to the Engineer as soon as
such changes are known.

7.13 Check valves used in liquid petroleum
pipeline shall be full-opening, swing type to
permit running pigs.

7.14 All warning notices, marker tapes,
protective  barriers and other safety
equipment have been positioned and the
necessary authorities have been informed.

7.15 All necessary personnel at the affected
stations have been informed of the
commencement and the duration of the
hydrostatic pressure test.

7.16 The communication channels have been
tested and established and back-up equipment
is available.

7.17 The personnel engaged in the testing
work have been briefed on the emergency
plans.

7.18 The person operating the pressurizing
equipment has been instructed by the test
engineer regarding the limiting pressure
which shall apply to the test section.

8. CLEANING
OPERATIONS

All debris such as soil, welding rods, hand
tools, etc. introduced into the line,
accidentally or intentionally, shall be
removed by running pigs. Dents shall be
located and rectified by gauging operation,
prior to commencement of hydrostatic test.

AND GAUGING

8.1 The cleaning and gauging operation shall
be carried out only when:
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a) The trench containing the section to
be tested has been back-filled, and
major clean up of the right of way
has been completed.

b) The pipeline has been securely fixed
into the supports at exposed sections
and the concrete blocks properly
cured.

€) The headers have been supplied and
installed by the executor on either
end of the test section.

d) All equipment and materials
mentioned in section 5 here above
are ready for the operations.

8.2 The executor shall insert and run air
propelled scraper pigs to clean the pipeline
section of all debris and foreign matters.

8.3 After the pipeline section has been
cleaned to the satisfaction of the Engineer the
executor shall insert and run an air propelled
scraper with attached gauging plate. The
gauging pig shall be according to IPS-M-PI-
170.

8.4 Scrapers which become lodged in the
pipeline and cannot be forced through by the
application of increased air pressure shall be
located and removed from the test section by
cutting out the pipe. The defective portion of
pipe causing the scraper to stick shall be cut
out and a new piece of pipe welded into the
section.

The scraper with gauging plate shall then be
rerun through the entire length of the test
section. All expenses in this respect shall be
born by the executor.

If the pig successfully travels through the line
in entire length of the test section, the
condition of gauging plate shall be examined.
The gauging plate shall be in good condition
without sustaining damage and shall have no
sharp edges and concavities and its condition
shall be acceptable to the Engineer.

If however, the gauging plate sustains
damage, then it must be assumed that the line
contains fault. Then the executor shall locate
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the fault and define whether a reduced pipe
diameter, dent or obstruction exists in the
pipeline.

The executor shall furnish all labor,
equipment and materials for making the
necessary temporary connection for inserting,
propelling and removing the pig and for
repairing all defects in the pipe as determined
by the running cleaning and gauging pig.

Executor may elect to clean and gage the line
with the same pig.

Executor may elect to run the scrapers by
inserting water.

9. TESTING OPERATIONS

9.1 Filling Line with Water

9.1.1 Filling the pipeline with water shall be
made in a controlled way at a reasonably
slow rate and in a manner that ensures all air
is excluded from the system. Air shall be
vented at the high points in the system.

Inclusion of air leads to inaccurate test
results. Filling shall be carried out using pigs
to give adequate control and efficient
removal of air. Cleaned filtered water shall be
used for line filling and conducting the test.
The filling unit shall be also equipped with
flow meter to measure the amount of water
pumped into the pipeline.

Water shall contain suitable corrosion
inhibitor, approved by the Engineer, and
biocides specially in cases when the project
execution requires the pipeline to be left
flooded with water for an extended period
after the completion of testing.

9.1.2 The executor shall install the necessary
temporary launcher and receiver scraper
traps. During the filling operation a sufficient
back pressure shall be held at the discharge
test header to prevent the fill pigs from
running away from the fill water.
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If the next section is to be tested by the
water used in the previous section, executor
shall also provide interconnection piping for
transferring water from one section to the
next section.

Cleaned, filtered fresh water with no more
than 500 PPM suspended solids shall be
used for the test. If the temperature of the
water is likely to fall to zero degrees Celsius
(0°C) or below, glycol or any other
antifreeze, approved by the Engineer, shall
be used.

9.1.3 If river water is intended for use, the
executor shall carry out, at his own expense,
a water analysis and submit the result to the
Engineer prior to the commencement of the
test. Corrosion inhibitor shall be added to
the filling water in the suction of water
filling pump at the rate recommended by the
manufacturer of the inhibitor. Before use,
the executor shall obtain approval of the
Engineer for the use of proposed inhibitor.
Where site conditions make the use of sea
water inevitable, the executor may use sea
water to fill the line for the test provided
that prior approval of the Engineer is
obtained.

Under such circumstance use of special
corrosion inhibitor containing additives to
prevent marine growth (bactericide) is
essential.

Here again approval of the Engineer for the
inhibitor and additives to be used is
required.

9.1.4 Executor shall pump water into the
test section ahead of the fill pigs to fill the
line for a distance of approximately 100
meters; then pump water behind the fill pigs
at a rate agreed by the Engineer.

The pumps used to fill the line should have
minimum capacity in order to fill the line at
a rate of about 1600 meters per hour.

However, filling rate shall be such as to run
the pigs at a constant velocity to be decided
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by the Engineer depending on profile of
terrain and the diameter of the line.

The test section shall be filled continuously
until reasonably clean water is obtained at
the discharge test header. All temporary
riser valves shall be closed and blind flanges
shall be installed on all unused connections.
Any entrapped air shall be vented.

9.2 Installation of Instruments

9.2.1 Pressure recorder

At least one such recorder is to be used on
each test section located at the test section
control point. The recorder is to be
connected to the test section with % inch
pipe connection with block and bleed
valves. The manifold is to be capable of
isolating all instruments from the section of
pipe to be tested.

9.2.2 Temperature recorder

At least one such recorder is to be used at
each test section located at the test section
control point in accordance with Fig 1.

The Engineer's representative shall approve
the test rig before commencing tests on the
first section.

9.3 Calibration of Instruments

Pressure gauges shall be checked for
accuracy preferably in the presence of the
Engineer, before the commencement of the
hydrostatic pressure test of any test section.
This shall be carried out by comparison with
the deadweight tester.

The accuracy of the pressurizing flow meter
shall be checked by the executor, in the
presence of the Engineer, using a tank for
calibration.

Other instruments shall have calibration
certificates from a recognized certifying
authority. Where instruments are
connected with electrical cables to the test
section or are in contact with the test
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medium the instrument's calibration shall
include the cabling. The certificates shall
not be older than 6 months at the start of
testing.

The original certificates shall be shown to
the Engineer and copies included in the
hydrostatic pressure test report. If during the
testing period the certificates become older
than 12 months or if the Contractor or
Engineer has doubts about the calibration of
any instrument to be used for the test, the
Contractor shall have the instruments in
question recalibrated in the presence of the
Engineer.

9.4 Pre-Test Requirements
9.4.1 Temperature stabilization

The temperature of the line-fill water should
be stable before testing commences, see also
(9.4.2). For longer test sections, typically in
hot climates, the line-fill water temperature
may take several days to stabilize as a
minimum 48 hours.

Prior to commencing the hydrostatic test,
the water temperature should be within
1.0°C of ground temperature. This shall be
determined as the difference between
average pipe temperature and average
ground temperature over the test section
length.

The calculation of the temperature
stabilization period based on the expected
line-fill water temperature and ambient
temperature shall be detailed in the test
procedure.

Pressure and temperatures, including
ambient, shall be recorded every hour
during the stabilization period.

The test section temperature and the ambient
temperature (ground/air) shall be plotted
against time during the temperature
stabilizations period.

9.4.2 Pressurization

The test engineer shall carry out a plot of
pressure/added volume (P/V plot, see Figure
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2) using measurement of volume added
either by pump strokes or flow meter and
instrument reading of pressure gauge plus
deadweight tester. A tank should be
available to enable checks to be made of the
volume rating of the pressure pump or flow
meter.

The rate of pressurization should be constant
and not exceeding 1 bar/minute until a
pressure of 35 bar or 50% of the test
pressure, whichever is lesser, has been
attained. During this period, volume and
pressure readings should be recorded at 1
bar intervals.

The person operating the pressurizing
equipment shall immediately report to the
test engineer any variation in the rate of
pressure increase by the same volume of
added water.

During pressurization, all potential leakage
points shall be checked.

When the pressure of 35 bar or 50% of the
test pressure, whichever is lesser, has been
reached, the air content shall be determined
as specified in (9.4.3).

When the air content is within the maximum
allowable limit of 0.2% of the test section
volume, pressurization should continue, at
the rate given above, as follows:

- If flanges are installed,
pressurization should continue up to
70 bar or to the MAOP, whichever
is the lesser and be held whilst
checking flanges for leaks. This is
the highest pressure permitted to
tighten up any leaking flanges.

- If flanges are not installed or the
flanges have been checked,
pressurization should continue up to
80% of the test pressure and be held
at this level for not less than 2
hours. During this water
stabilization = period  accessible
flanges, if installed, should again be
checked for small leaks. If any are
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found, the test section shall be
depressurized at not more than 2
bar/min to 70 bar or to MAOP,
whichever is lesser, prior to any bolt
tightening.

The volume and pressure readings should be
recorded at 10 minute intervals until the test
pressure has been reached.

After stabilization, the pressure should be
raised to 95% of the test pressure and held
for 30 minutes, then the pressurizations
should be continued to the specified test
pressure at a rate not exceeding 0.5 bar/min.

The pressures and added volumes should be
continuously plotted until the specified test
pressure has been achieved. The plot should
be constantly checked and, in the event of
any deviation of 10% or more from the
theoretical line corresponding to 100%
water content, the test should be terminated.
The pressure should be released and an
investigation shall be carried out to
determine the cause of the deviation prior to
depressurization.

9.4.3 Air content determination

The air content of the filled line shall be
determined during initial pressurization by
using the pressure/added volume plot as
specified in Figure 2. The linear section of
the curve shall be extrapolated to the
volume axis, which shall correspond to
static head pressure. The volume of air can
be read from the intersection of the line with
the volume axis and shall be used to
calculate the air content thus:
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Percentage air content = (Volume of air / Volume of line) x100
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If the air content exceeds 0.2% of the line
volume, testing shall be terminated and an
investigation shall be carried out to
determine the cause. The test section should
be emptied and refilled at the discretion of
the Engineer.
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9.4.4 Hydrostatic pressure test
9.4.4.1 Duration of hydrostatic test

The minimum duration for the hydrostatic
pressure test of pipelines exc