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FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and
are intended for use in the oil and gas production
facilities, oil  refineries, chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the
relevant technical committee and in case of
approval will be incorporated in the next revision
of the standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran .
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org
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GENERAL DEFINITIONS:

Throughout this Standard the following
definitions shall apply.

COMPANY:

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and National Iranian Oil Refinery And
Distribution Company.

PURCHASER:

Means the "Company" where this standard is a
part of direct purchaser order by the "Company",
and the "Contractor" where this Standard is a part
of contract documents.

VENDOR AND SUPPLIER:

Refers to firm or person who will supply and/or
fabricate the equipment or material.
CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.
EXECUTOR:

Executor is the party which carries out all or part of
construction and/or commissioning for the project.
INSPECTOR:

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:

Is used where a provision is mandatory.

SHOULD:

Is used where a provision is advisory only.

WILL:

Is normally used in connection with the action by
the “Company” rather than by a contractor,
supplier or vendor.

MAY:

Is used where a provision is completely
discretionary.
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1. SCOPE

This Standard covers the minimum requirements
for Internal Cleaning of Piping Systems on
upstream side of process machineries and lube
oil/seal oil systems for which removal of rust, mill
scale, grease and foreign matters is essential.

Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
Dec 2006, as amendment No. 1 by circular No.
300.

Note 2:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on Dec 2009, which is issued as
revision (1). Revision (0) 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.

ASTM (AMERICAN SOCIETY FOR
TESTING AND MATERIALS)

D-887 "Standard Practice for Sampling
Water-Formed Deposits"

3. DEFINITIONS AND TERMINOLOGY

The following terms used hereinafter shall be
understood to mean:

3.1 Executor

The Executor is the party which carries out all or
part of construction and/or commissioning of the
project.
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3.2 Engineer

A person who shall be appointed from time to
time by the Company to exercise the functions
entrusted to him under the contract and whose
appointment has been notified by the Company in
writing to the executor.

4. GENERAL

4.1 The Executor shall furnish all equipment and
materials such as pumps, filters, chemicals,
piping, hoses etc. and provide technical personnel
and labor to supervise and perform the job.

4.2 The Executor shall be responsible for the
disconnection of any piping from equipment, if
required, prior to cleaning.

4.3 The Executor shall be responsible for the
removal of items such as valves with trim which
would be attacked by the cleaning agents.

4.4 All work shall be coordinated with and
executed under the direction of the Engineer. The
Executor shall consult the Engineer prior to
mobilization and seek his advice on adequacy of
preparation activities before performing the work.

4.5 The executor shall be responsible for making
adequate arrangements for neutralization and
environmentally acceptable disposal of wused
cleaning agents. The Engineer’s focal point shall
monitor that the work is carried out in accordance
with the approved procedure, that all safety
precautions are taken and that used cleaning
agents are disposed of in an environmentally
acceptable way. The executor shall not dispose
acids, spend acids or other chemical cleaning
agents into existing drainage systems.

5. CLEANING PROCEDURE
5.1 Normal Cleaning

Prior to chemical cleaning operation, normal
cleaning shall be performed by flushing and/or
mechanical means, as applicable.

5.2 Chemical Cleaning

All piping indicated on the drawing or otherwise
specified shall be chemically cleaned in
accordance with this Standard.
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5.2.1 Preparation for chemical cleaning

IPS-C-P1-410(1)
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a) Generally, installed piping shall be cleaned
in place after hydrostatic testing has been
completed, the systems shall be checked for
leaks, prior to cleaning by chemicals.

Cleaning may be performed in a bath and/or by
soaking or alternately portions of piping
systems may be connected together in a
predetermined location and cleaned using the
circulation method unless field conditions
dictate otherwise. However, after cleaning has
been performed, no further welding work shall
be carried out, except seal welding of small
connections.

b) Piping to be cleaned shall be disconnected
or blanked off from mechanical equipment.
Chemicals shall not be circulated through
bearings, cylinders, oil filter cartridges,
instruments, screens and filters. Valves and
equipment may be included in the circulation
system provided that their materials are
resistant to chemical solutions involved and
prior approval of the Engineer is obtained.
Otherwise, the Executor is responsible for any
possible damage which may occur due to
chemical reaction between the parts and the
chemical, and shall replace the damaged parts
at his own expense.

¢) The Executor, in preparing his circulating
system, shall ensure that circulation is
complete and that there are no dead ends or
branches that will create traps. The Executor
shall make sure that there are adequate existing
high point vents and low point drains in the
circulation system. If additional high point
vents and low point drains are required, they
shall be installed by the Executor after
obtaining Engineer’s approval.

d) The portable pumping set provided by the
Executor shall be capable of safe handling of
the chemicals to be used. The pump design
shall be such to have the desired capacity and
shall be capable to circulate the chemical at
velocity required for cleaning of piping
system.

e) Prior to pickling, all heavy deposits of oils,
greases, soils or foreign matter other than mill-

JooSS 5l G 00l el sladlg) (ST 5k 4y (I
gt 3 JeB o8 el Jore o il slil Salsj]
cos is Ll 5wl b able  glesd Slge
S B s

pll Gailees L L og plox S 50 G5 oo (65 el
=S Ayl slaalls 5l Sletond Ko by, 4 L 350
JLasl oo & oud (el i 3l sladoe )3 wlgie
e N0 el LB0,8 gy sl eolaiwl b g ool ools
Jo el aSis 1) (6,500 oz Joe Lulid oSSl
sl wls )89z g5 g () e plnl 5l
P b SgsS wlall gan ol e oy

Sl Dl 5l b )5 el cod 25 (@
aBUL 5l wls oleead lge gl dgouse b o
(B30 Sl Sleol (g, ks sbapledl ¢ bejuid
Gl 33 Syse o anle jee bld 5 b lo
e 3 el (Soe Dl g oyl e 315 51 (LS
W51 3 bgyiie 0,5 18 lands olge 50,5 ailolus
polie ,15 0550 (oliords sledslme blio ;o il iz
& dodo 95,8 Joao S0 g (nl e 50 BL
OSos (gloosd ool g Sl Gl G STy e
G 1) 0m dedo Gltend Bl 5 wog W 252 g ol
ipled (aigas 395 an5a

355 0,5 bl ilo ookl 3wl s (g
a2 9 035 S 0byr (595 e a5 090 hebas
5 mbe o max el o8 Sl b sgoums ol
oS 08 otelas Wl syme 0yl Sgzy 9gdie L]
A0S 5 4B g alals (VL o xS Tee Dbl
Alld 092y 80,8 s s 0 (SIS a4y alaids
S 4l 5 SBgd 6 pSlee bl 4 5l ST asl
ab Lydls sanles 5l aunl 35151 ey wal 3L
CA8 ) A (5 e oy

Se Loy oad 4 Joor BB laaels acgame (o
1y ooliinl 550 (oleonds Slgo (pal ol collB Wil
Glls a5 il comis al aeli b axsl azals
dlgo o3yl 53 G505 4 Sebll 5 e0p sllae cud b
dlolo ) ed slp 53 0y9e Sy yo oleord
il asls |, Syl

el S Slgm, ples (Sob sl 1SS (@
Gl 4 ()5 dlse b JLe 5 05 oz daiiss,



IE Dec. 2009 / \YAA 531 IPS-C-PI-410(1)

scale, rust or rust scale shall be removed by
precleaning as cited in 5.1.

f) Exposed flange faces and pipe threads shall
be protected from chemical solutions.

g) All solutions, during the recirculation
sequence shall be filtered. Full flow filter or
equipment shall be equipped with screen
capable of removing particles that are 4 micron
or more in diameter.

h) The Executor shall prepare chemical
cleaning procedure. This procedure shall be
approved by the Engineer prior to
implementation. The procedure must include
but not limited to the following items:

- The result of the tests on composition of
precipitates.

- Precleaning.

- Exact compositions (percentages) of
cleaning solutions  and inhibitors.

- Inhibitors to be used to prevent corrosion
and hydrogen -brittleness.

- Temperatures of the solutions during
cleaning.

- Circulation times.

- Indication when the solutions will be
renewed; concerning; Iron content, acid
concentration, pollutions, etc.

- Corrosion to be expected (Degree of attack
and uniformity).

- Flow velocities.

- Neutralization.

- Passivation.

- Flushing and drying.

- Preservation after cleaning.

- The number and installation points of
COrTosion coupons;

- Points of sample taking.

5.2.2 Consideration to be given in chemical
cleaning

5.2.2.1 Only clean fresh water (e.g. tap water)
shall be used in preparing the acid concentration
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where pickling is performed in carbon steel or low
alloy steel piping. Distilled or demineralized
water shall be used in preparing the acid
concentration where stainless steel piping is
subject to chemical cleaning.

5.2.2.2 The pickling time shall be kept to a
minimum,.

5.2.2.3 The acid solution must not be allowed to
stand undisturbed in any part of the system at any
time.

5.2.2.4 Acid, inhibitors and neutralizers shall not
harm the various materials of the system to be
cleaned and shall be in accordance with accepted
practice.

5.2.2.5 Before changing from one to another fluid,
the piping must be allowed to drain sufficiently so
that as little acid or water as possible is mixed
with the subsequent fluid.

5.2.2.6 Process pumps shall not be used to
circulate the acid solution.

5.2.2.7 All heating has to be external to the
systems being cleaned. Live steam shall never be
introduced into any part of the system.

5.2.2.8 Passivation shall be performed
immediately after neutralization process.

5.2.2.9 In addition to all instruments (e.g. flow
meters, thermowells, pressure gages, etc.),
equipment, valves and other materials which may
be attacked by the acid, corrosion coupons other
than corrosion coupons which are required for
pickling shall be removed from the system
intended for cleaning.

5.2.2.10 Suitable acid resistance gate valves shall
be installed on the point of vent and drain by the
Executor.

5.2.2.11 Installation point of instruments shall be
tightly plugged after removal of the instruments.

5.2.2.12 Suitable spools shall be installed in place
of removed valves and equipment.

5.2.2.13 During pickling with circulating system
the velocity of the flushing, rinsing, acidizing,
neutralizing and passivating shall be kept within
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the range of 90 to 150 cm/sec. (3 to 5 ft/sec.)

The power and capacity of the pump(s), size of
connections and their set up shall be so that the
above mentioned velocity range can be
maintained in all parts of the system to be cleaned
and there shall not exist dead ends.

5.2.2.14 The metal composition of piping to be
cleaned should be provided to Executor prior to
pickling for selection of suitable acid and pickling
procedure.

5.2.2.15 The volume of the systems to be pickled
shall be calculated by the Executor prior to
commencement of the pickling.

5.2.2.16 The volume of the tank which shall be
used for circulation process shall be at least 10%
more than that of the system which has the largest
volume and is subject to pickling.

5.2.2.17 For taking samples during pickling
process suitable points near the inlet and outlet of
cleaning system shall be selected. These points
shall be approved by the Engineer and sampling
facilities shall be installed at these points.

5.2.2.18 The Executor must include in his
procedure the methods by which he intends to
check acid solution in order to maintain the
recommended concentrations (i.e. hydrometer,
titration etc.).

5.2.3 Tests to be performed prior to pickling

Prior to pickling a sample shall be taken from
deposit of each system to be pickled and analyzed
by the Executor. The percentage of the following
items in the deposit shall be determined using test
methods (ASTM D-887).

- Iron content (including Fe™" and total Iron)

- Silica

- Carbonates

- Phosphates

- Hydrocarbons

Based on result of the tests decision shall be made
for the type and concentration of acid to be used
and pickling procedure.
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5.2.4 Cleaning of carbon steel piping by
pickling

Proceeding outlined below gives requirements for
various processes of pickling. The cleaning
procedure proposed by the Executor shall include,
but not limited to these requirements.

Circulation process shall be adopted for chemical
cleaning of carbon steel piping unless, in special
conditions where this process appears to be
impractical; in such instances approval of the
Engineer shall be obtained for using other process
of pickling.

If equivalent chemicals are intended to be used it
shall be clearly stated in the Executor’s proposed
procedure.

5.2.4.1 Pickling by circulation process

The following steps shall be taken in circulation
process:

a) Flushing

Prior to pickling the system shall be flushed
with clean fresh water (potable water is
accepted). The system shall be checked for
leaks. If any leak is observed the executor shall
take remedial action to stop the leak and
flushing shall be continued until the visual
inspection of outlet water indicates it has same
appearance of inlet water.

During flushing water velocity shall be kept
within the range of 90 to 150 cm/sec. (3 to 5
ft/sec.); it is preferred to stick to about 150
cm/sec. During flushing the system shall be
packed with the water and no air shall be
present in high points.

b) Degreasing

After completion of flushing, degreasing shall
be commenced to eliminate presence of oil
and/or paint sticked to the inside surface of
pipe. A solution of Soda ash with
concentration of 1 to 3 percent together with
0.05 percent penetrating agent and 0.5 to 1
percent three Sodium phosphate as additive
should be wused for degreasing. During
degreasing operation, the solution temperature
shall be maintained between 70°C and 80°C.
The following solutions may also be used as
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alternative provided that approval of the
Engineer is obtained.

1) 10% by weight solution of technical grade
sodium hydroxide with 0.05% penetrating
agent at temp. range of 65 to 80°C.

2) Alkaline degreasers. The degreasing
solution shall be circulated in the system for 2
hours then it shall remain stagnant for 12
hours; thereafter the solution shall be
circulated for one to two hours and finally
drained.

During degreasing, tests shall be made for the
followings at one hour intervals:

- Soda content of the outlet fluid.
- pH value of the outlet fluid.
- Oil content of the fluid.

Presence of sufficient active Soda in the system
outlet is indicative of satisfactory completion of
the degreasing operation.

¢) Rinsing

After completion of degreasing, flushing with
clean fresh water in ambient temperature with
the same procedure as described in Section
5.2.4.1(a) shall be conducted. Rinsing shall be
continued until a pH value of 7 to 8 is achieved
as indicated on hydrion paper or equivalent.

d) Acid wash

After rinsing, acid wash shall be started,
especially where system valves are included in
the operation, it is necessary to utilize an
inhibited phosphoric, hydrochloric, sulphuric
or less aggressive organic acids. Type of the
acid shall be chosen based on the result of test
on deposit to be removed (see Clause 5.2.3).

The Executor shall exercise care and take
necessary precautions against the followings:

1) The Executor shall ensure that there are no
alloys other than carbon steel in the system
which is subject to acid wash.

2) The Executor is responsible to make sure
that all spent acid solutions are effectively
inhibited.

3) The duration of acid wash operation must
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not be of such length to give greater than 5
microns (0.2 mil) general metal loss on the
most vulnerable alloy, weld and heat affected
zones, or galvanic couples in the composite
metallurgical system. No pitting will be
accepted. Metal loss may be determined by
thickness measurements on pipe body or
installation of corrosion test coupons.

4) The difference between Iron ions at the
beginning and during acid wash shall not
exceed 5000 ppm by weight. If this difference
exceeds 5000 ppm, it means that no proper
acid and/or inhibitor is used and the pipe
metal is being solved in the acid. In this case
the acid wash shall be immediately stopped
and the acid be drained from the system
followed by proper rinsing until the pH of 7
to 8 is achieved. Then the type and
concentration of acid and inhibitor shall be
changed. This change shall be approved by
the Engineer prior to resumption of acid
wash.

The concentration of the acid shall be chosen so
that 80 to 95 percent of the precipitates on the
pipe body can be dissolved in it within a period of
6 hours.

Based on the type of acid, suitable inhibitor shall
be used. If the tests mentioned in 5.2.3 indicate
presence of Silica in deposit, hydrofluoric acid or
one of its salts with suitable concentration (as
indicated earlier in this Standard) shall be added
to the solution.

The acid shall be injected into the system and
circulated at velocity of 90 to 150 cm/sec. (3 to 5
ft/sec.) for 6 to 8 hours. During acid wash
following tests shall be conducted. Time intervals
of the tests can be one hour but it shall be reduced
to half an hour after 6 hours of circulation. The
tests shall determine followings:

- PH value of acid
- Percent of acid
- ppm of Iron (Fe™ and total Iron)

- Percent of silica

At the end of the acid wash all rust, mill scale and

10

S 1Y) 095 O 5l G (sogee ysb 4 &S
5| e dibie 5 Ghgz pdy coml sl 251 o
alols o oud olml Sl sla bsS b s>
S5 £ a 9d amily 55 el
a8 Cewo 336 Jade og walgss Joud 0550 (glo e
ceal b Ay wny culoe 8okl Lo gle oo |
S5 e (50,55 Gl slonsS
e 50 g kel o el slang o B! (F
Slogh i i B PPM ;| sls @5..»..\...“4‘
o (e enled el 00 e 0 PPM 1 sl
elie oolazwl 850 (50,55 0 o5l b ol a5 cl
Ol el ol o ol o ey alg) 38 g 00gu
5 o0 uibgie Spbaal Sllee alaldly wl o>
colin Sldoe ) Jlows g 08,5 adss ailoles 51 ol
08,5 dee ALY o PH & o, b 0T L g
S5 5 ol ool 5 sl S 5 g5
Gl (Potael sazme g9yt 5l JS b s Wb
C 350,85 0l by, 5 sannles gy Wb &l s

doy WD LA aS sel ol geon b anl clale

Caigd o el £ Soe jo wlgn dg) day (g9, Slgw,

Wb cwlie (50,95 3l oaslojl oole ¢ aul g9 bl »
Aoy ead S laslesl ST o8 13 eolatul 9,46
998 Sl aas LS Oy 9 1) ke 929 T-V-0
Blhe) conlie L b T glacKas 51 S5 b il
Jsloe a5 wb (Conl 00l pnd 3l ol 4o LS as]
- 9g adlal
VO b A Sy 0 g Gy abels 3 a4 wb ol
G 7 oley o glp (4l 0 &g O L Y) asl o eile
Al 5 Slialel Sedorml (el 5o wiled (20,5 el A
asl cele SO Wl Slagbesl Sloy Jeolgd waigds |2l
o 4wl abols cnl gl (B8l cele 75l e
25 O)lge 0aisS s b Slislesl ogi ools Judss el
sl

duw! PH Jlaie -

KVOW ISR

Js Q,ca'\ 3 Fe™) ool PPM -

pgmmaliw 223 -

Jol> slaaing da Fo; K ads Wb Sedaewl LG o



IE Dec. 2009 / \YAA 531 IPS-C-PI-410(1)

foreign materials shall have been removed from
the system. If visual inspection reveals presence
of these matters the acid wash shall be repeated
with the time interval which shall be approved by
the Engineer.

e) Rinsing with fresh water or removal of
acid by Nitrogen gas

After acid wash the system shall be rinsed
using clean fresh water. Nitrogen gas may also
be used for removal of acid. If fresh water is
used for rinsing, it shall be circulated until pH
value of 7 is achieved.

If Nitrogen gas is used for acid removal, it
shall be injected from vent (highest point) and
the spent acid be drained from the lowest
point, until all fluids is drained.

f) Rinsing with organic acid

After rinsing with fresh water or acid removal
by Nitrogen gas, the system shall be rinsed
with citric acid with concentration of 1% for
removal of free iron ion which is not removed
by water rinsing (or Nitrogen gas). The
duration of this step shall be 1 to 3 hours at
ambient temperature.

g) Rinsing with fresh water or displacement
with Nitrogen gas

After step "f" the system shall be rinsed once
again with fresh water or displaced with
Nitrogen gas as indicated in Paragraph "e"
above.

h) Neutralization and passivation

After step "g" Neutralization and passivation
shall be performed as one step. The solution
shall be 1 to 3 percent by weight Soda ash with
0.5 to 1 percent three sodium phosphate or 1%
NaOH or 0.6% Sodium Nitrate (Nitron). It
should be noted that Nitron is preferred to
other additives.

The solution shall be circulated for 2 to 4 hours
with a temperature of 50 to 60°C.

i) Flushing and drying

After steps "a" to "h" are completed, the
system shall be flushed with hot dry air until
the system is completely dried. The dew point
of spent air shall be lower than the minimum
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ambient temperature.

5.2.4.2 Pickling by soaking process

In chemical cleaning by soaking process the same
concentrations and temperatures specified in
circulation process shall be used and the same
steps shall be followed except that the fluid(s)
shall be injected from the lowest point of the
system (drain) and air (or previous spent fluid)
shall be vent from the highest point (vent). Since
there is no movement of fluid(s), the duration of
acid wash with soaking process shall be kept
longer than that of the circulation process, but in
any case the end of each step shall be determined
as indicated in circulating process (steps a to i in
Clause 5.2.4.1).

5.2.4.3 Pickling by dipping process

In dipping process a bath shall be prepared with a
size that the biggest portion of piping system can
be immersed into it. Then fluids with the same
concentration and temperature as indicated in
Paragraph 5.2.4.1 shall be used and same steps as
those cited for circulation process shall be
followed for dipping the piping system into the
fluid baths.

5.2.5 Pickling stainless steel piping

Pickling of stainless steel piping should be
avoided, but if project specification calls for it
stainless steel piping may be chemically cleaned
as per detail procedure cited in Clause 5.2.4
taking the following exceptions into account:

5.2.5.1 Only distilled and/or demineralized water
shall be used in flushing, rinsing, preparation of
acids, neutralizing, passivating and degreasing
fluids.

5.2.5.2 Only phosphoric acid, sulphuric acid
and/or organic acids shall be used for acid wash.
Requirements given in Clause 5.2.4 in respect of
concentration, temperature, and duration of
pickling shall be adhered to.

5.2.5.3 Hydrochloric acid shall not be used in any
circumstances.

5.2.5.4 Chloride concentration during pickling
process shall never exceed 1 mg/kg (1 ppm by
weight) before, during and after pickling.
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5.2.6 Protection of cleaned piping

After completion of acid wash and subsequent
drying of piping system, the hot air shall be
completely displaced with Nitrogen gas. The
system shall be tightened to obviate leakage of
Nitrogen gas to open atmosphere and a positive
pressure  shall be maintained until the
commissioning process gets started.

5.3 Other Cleaning Methods
5.3.1 Removal of rust

The system should first be degreased by
circulating water at 80 °C and adding a suitable
degreasing agent. The solution should be
circulated at this temperature for 2 hours. The
system should then be drained and washed out
with water to the process water effluent treating
system. The rust can then be removed by
circulating inhibited 2% to 5% by weight
hydrochloric acid until a sample shows that the
reaction is complete.

Finally, steam condensate should be circulated at
40 °C and a passivating phosphate mixture added
until a 2% solution is obtained. The solution
should be circulated for 2 hours.

The system should then be drained to the process
water effluent treatment system, and then dried
with air.

5.3.2 Cleaning without circulation

For cleaning piping systems without circulation
facilities, a trailer with tanks, pump and heating
facilities should be connected to each end of the
system. The cleaning agents should then be
pumped from one trailer to the other, as often as
required.

Note:

All instrumentation components, all relief valves
and all components susceptible to metallurgical
attack shall be removed or blanked off.

5.3.3 Steam blowing

The purpose of steam blowing is to remove
debris, loose scale and rust from recently welded
or renewed steam lines suitable for steam turbine
operation. The effectiveness depends on the steam
velocity, the change of temperature in time and
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the number of blows.

Line cleaning should not commence until all
related piping and process equipment are fully
installed, the system has been checked for
conformance with the piping and instrumentation
diagrams, and the piping systems have been hydro
tested. Temporary piping and silencers for
depressurizing to atmosphere should be properly
anchored.

All restrictions in the piping such as orifice plates,
flow measurement tubes and thermo wells shall be
removed prior to steam blowing. Control valves
shall be replaced with spool pieces.

Steam should be blown from a clean system to
uncleaned systems. In order to thermally shock
the piping to remove mill scale, the steam valve
controlling the blow down should be of the
quarter turn type (quick opening).

The valve should be located well upstream of the
piping to be cleaned. At the inlet flange of the
silencer, a target strip of polished copper or
aluminum shall be clamped to judge the finished
cleanliness. Blows should first be made at low
pressures to remove large objects in the piping,
gradually raising the pressure during later blows
to the maximum operating pressure. Between the
blows there should be a cool down period of at
least 60 minutes for uninsulated pipes and 240
minutes for insulated pipes. A system is
considered to be acceptably clean when the target
plate has less than a predetermined number of
impact pock marks. The following requirements

apply for blowing steam lines:

» Steam flow during blowing shall be at least
three times the maximum flow rate during
operation;

* There shall be not more than one total
particle count (pock mark) per square
centimeter of target plate surface;

* There shall be no evidence of embedded
material (e.g. weld splatter, sand, etc.). Target
plates shall not show individual rough
impressions;

¢ The blowdown shall be of not less than 10
minutes duration;
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e At least 15 blows shall be made;

« If the piping is not to be put immediately into
service, the system should be purged with
nitrogen to remove any air and should be
placed under an inert nitrogen blanket.

5.3.4 Air blowing

If it is not possible to achieve the necessary steam
velocities required for steam blowing or if it is not
convenient to use steam because of the possibility
of residual liquids in the line that may damage
machines or instrumentation, air blowing should
be substituted.

Examples of this are fuel lines and instrument air
lines. Preparations are identical to those for steam
blowing.

Air is usually supplied from temporary high-
pressure large-capacity air compressors because
the permanent instrument air compressors do not
normally have sufficient capacity. These
temporary air compressors are supplied with
aftercoolers and coalescers to remove oil from the
compressed air system.

An air reservoir shall be available during the
blowdown process. The piping is then cleaned by
pressurizing the piping system and then opening a
temporary quick acting valve to allow
depressurization (via a silencer) to atmosphere.

Some thermal shocking can be achieved by
running the compressor without the aftercoolers in
operation. However this is insufficient to obtain
any significant thermal cycling. It s
recommended that piping be internally shot
blasted prior to air blowing.

In general, between 60 and 80 blows for each
system will be necessary to ensure cleanliness. An
indication of the air flow necessary for the
cleaning process can be determined by calculating
the Disturbance Factor (DF):

2
_Ryd,

R3dc

DF

where Ry, = flow rate during blowing,
R, = flow rate during operation,

d. = density of cleaning medium,

d, = density of operating medium

Experience has shown that with DF greater than
1.5 the line is well cleaned and the polished metal
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target shows little or no evidence of pitting after
the air blow.

6. INSPECTION

6.1 The Engineer reserves the right to inspect
and/or supervise cleaning at any step of the
operation and to make any check deemed
necessary to ensure that the desired degree of
cleanness has been achieved.

6.2 During chemical cleaning in addition to the
tests listed in Clause 5.2.4.1 the attack of the
surfaces shall be checked by using pretreated steel
plates. These tests shall be performed according to
the Attachment A adopted to the field condition
with approval of the Engineer.

7. SAFETY AND ENVIRONMENTAL
PROTECTION

Before starting any chemical cleaning operation,
adequate measures for safety and protection of the
environment shall be established. All local
regulations shall be complied with and the
Company's requirements shall be observed.

The cleaning area shall be closed off to
unauthorized personnel.

Warning signs shall be posted to forbid smoking,
welding, flame cutting and unauthorized entering
of the cleaning area.

Cleaning agents, inhibitors and chemicals shall be
transported in closed containers, drums or tanks.

Where necessary, adequate drip pans shall be
placed to avoid soil contamination (either by oil
or cleaning liquid). Disposal of liquid leakage
should follow the same procedure as for bulk
liquids.

Protective clothing shall be worn and other
protective equipment (face shields, special gloves)
shall be used during cleaning and when handling
cleaning agents.

An emergency shower with eye bath shall be
available to wash away splashed hazardous
chemicals.

During cleaning with acid, adequate venting shall
be provided to prevent the accumulation of any
explosive gas mixture; special measures
(ventilation) shall be taken to vent isolated
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pockets in a safe manner.

Dilution of acid shall always be effected by
slowly adding the concentrated acid to water,
stirring to avoid splashing and to prevent the
temperature from rising above 75 °C. When
cleaning austenitic stainless steel, demineralised
or condensed water shall be used for dilution
purposes.

Arrangements shall be made for the safe and
environmentally acceptable disposal of used
cleaning agents via a neutralization unit or
disposal tank. Direct disposal to a sewer may be
performed only after neutralization and on
confirmation of environmental acceptability. If
the disposal tank contains organic cleaning
materials or contaminants, biotreatment shall be
applied.

Ammonium bifluoride is a toxic substance and
appropriate precautions shall be taken (when
handling concentrated solutions, face masks,
rubber gloves and leggings are advised).

Arrangements shall be made for the safe disposal
of gases released during cleaning, including toxic
gases such as hydrogen sulphide and sulphur
dioxide.

During chemical cleaning of equipment
containing sulphurous compounds such as iron
sulphide, hydrogen sulphide will be released and
strict precautions shall be taken. The gases formed
during the chemical cleaning process should be
routed to a caustic absorption pot to absorb the
released hydrogen sulphide. The discharge from
the pot shall be routed to a safe location for
venting. The discharge from the vent shall be
carefully monitored to detect hydrogen sulphide
breakthrough so that the caustic charge in the
absorption pot can be replenished. After the
chemical cleaning or whilst changing the caustic
inventory of the absorber pot it must be assumed
that hydrogen sulphide is still present, possibly at
a slight overpressure. Therefore, replenishing or
removal of the caustic pot must be done with great
care, taking hydrogen sulphide precautions such
as:

* Purging the vapor space of the vessels
included in the acid cleaning circuit, via the
pot To atmosphere;

* Performing a gas test for hydrogen sulphide
when removing the caustic pot;

» Use of breathing apparatus when removing
the caustic pot.

17

£93,5 35l (0545) (sogatte los Wb ) 4 ol

Lde sl oyl (0,5 BlSI b b aden sl (355 58,
Y5l xSl 5 35 5l e Saz o 0% 2 ol
Gotinds 6l 00y aloul ol Lol az 0 VO 4 Lo (433,
3ol sl (5l 38 Slidas (gl (il (5 55 9Yg
00,5 ool ooy pudas O L Soe dlge 3 LI

ooal O ygear 0ol oolatul (6,5 e Slge &8s (gl Sl
Ll 55 o2ly @bl e Sy Jod LB
o b OB 4y s @85 - 05l 00l Wl &b (35
2 Ol (asme Gy pdy W65 il (5
Loa ¥ L (I o)l a3 Slge (g5l &8 (350 ST .cunl
298 Jloel b g 251 b aval Sldas alil

6[.@.&’[...0‘ 9 w‘ W ools sSa ‘BB.QDA—‘ J“)ﬁjjbg_;'
wid Lle Jglme e 5le) Spdy Syse sl celio
(Ngd o0

s (youd 0O a\ﬂ 8 el &8s sl Sl s
ST (68 g Oigpaee adlow Jio e lojlE Juls
g ools Wl 0,568

35S Sl sl S oot (535 e 3
Sl g 08 salss oSBT 5e 0 wedlge (ol wdlsw e
Syl a5 3gd e drog il Joe 4 was Glablis
)WQGWLgWMT;yPowJ&W
Sger 3l Byb S 4 sl N1 3,08 Seilgw i
B sl ol doe ol Bk (295 Ned Colas
Ciz lde Sl b (2 S 0ed Calbe I,
5L aS (5978 A 09l (55 ojlail CBS L (59,00 Sublgw
o 008 LSS Wleh Odx Bk 0 vgw o)lgo
Byl 50 0gzge S LAt ed b (oleend (gadiad
39790 Oigrded by jein oS Sl (pl p B ol
Ll osw B)b alnla b glon ojlss calple - ool
..\...a.lw 0)9.0 )0 ).') )Q o..\.n] 6LQ.IOLH_‘>‘ 9 ﬁl.?u‘ YL' XY
sl Jos 4 (y59,000

Sl b gty e ol B3l ) (gL alss -
Sheoil 4y S)L 5 )b

obes 00 Ojeed wwdlaw I8 dexy Gilesl plxil -
g BB Slul>

G Slmle oLy o ks i 3l solital -
.09....4



IS

Dec. 2009 / \WAA 431

IPS-C-P1-410(1)

During acid cleaning, agitation with air shall
not be performed as this may result in the
formation of explosive hydrogen-oxygen
mixtures. Agitation with nitrogen may be
applied.

The presence of mercury is possible,
particularly when processing hydrocarbon
condensate from gas fields. Mercury traps are
used to prevent contamination of process unit
equipment. The release of mercury and its
compounds to the environment shall be
prevented.

8. REASSEMBLY

After the cleaning operations, pipes, fragile
devices, etc. have to be reassembled. A great care
is necessary in this operation.

The construction specifications have to be
complied with, with a particular emphasis on the
following points:

* Gaskets, ring joints, etc. have to be carefully
cleaned.

* Spring supports, sliding pads, etc. have to be
installed according to the drawings and
released when the re-assembly is completed.

* Threads shall be checked and wrapped with
PTFE.

* Stuffing boxes and packing of valves shall be
checked and changed if necessary.

e Absence of stresses on pumps and
compressors flanges has to be checked.

* The orientation of check valves, globe valves,
etc. shall be checked (according to their arrow)
against the direction of flow.

e In-line instruments such as flow orifices,
restriction orifices, rotameters, shall be
installed by instrument specialists.

* Expansion bellows shall be freed according
to the Manufacturer's instructions.

Tightness tests, followed by functional tests
shall be made after re-assembly.

9. DOCUMENTATION REQUIREMENTS

Chemical cleaning procedures, and test results
shall be submitted to the Engineer on completion
of chemical cleaning and prior to commissioning
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of the system. The documents shall include but
not necessarily limited to the followings:

9.1 Approved Chemical cleaning procedure.

9.2 Flow diagram of the system(s) which have
been chemically cleaned.

9.3 A certificate signed and approved by the
Engineer showing that all piping system which
require internal cleaning have been satisfactorily
cleaned based on approved procedure.

9.4 The test results conducted before, during and
after chemical cleaning.

9.5 The preservation system including the type of
purging fluid and the pressure of the system(s).

Note:

The date of execution, the name and signature of
the Executor shall appear on all documents.
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ATTACHMENTS
ATTACHMENT A

1. TESTING OF PICKLING BATHS
1.1 Iron Content

The method described below gives accurate
results only if all the iron present is in the form of
ferrous salts.

This is generally the case if the sample is taken
from a pickling bath which is in operation (or in
which pickling has taken place only a short while
previously). The sample must then be tested
immediately after having been taken. In all other
cases part of the sample (approx. 25 ml) must first
be reduced (e.g. with zinc amalgam) until all the
iron is present in the form of ferrous salts, after
which the sample is tested according to the
following method.

Chemicals
4 n sulphuric acid.
85% wt phosphoric acid

Manganese  sulphate  solution,obtained by
dissolving 70 g MnSO,4 4H,0 in 500 ml distilled
water and adding 125 ml 85% phosphoric acid
and 125 ml concentrated sulphuric acid, and then
making the solution up to 1 litre with distilled
water.

0.1 n potassium permanganate.

Procedure

Dilute a suitable quantity, V ml, bath fluid with
distilled water to about 100 ml. If the bath fluid
does not contain any hydrochloric acid, add 10 ml
sulphuric acid and 0.5 ml phosphoric acid. If it
does, add 25 mg manganese sulphate solution.
Titrate with potassium permanganate until the
pale pink color remains for 15 seconds (a mg).

Calculate the iron content of the bath fluid in g/l
a . . .
from\7 x b x 56, in which b represents the titre of

the potassium permanganate.

1.2 Acid Content

The titration method with orange methyl as
indicator described below is simple to carry out,
but has the drawback that the correct change of

20

o lowd
] Aounoud

Sl solos 4 b yo Sliulojl )
T slaie V-1

4 dgzrge ool JS Laid ST 5 el eols gyd by, o
CABS o Cawdy (880 bl il el sbSed g0

b 3 a5 Sedarul plox 3l diges a5 ceul 2> ) Slas
Ol @9 deml ley I L) all ead a5 col Slles
I Lol s (Bl 41338 oS e Laid
Yl pled 50 0,8 18 olesl 5550 b diged iy
Lol b Jol Gl e T8 L) aiges 5l (ond S0
Sygar ool ples b (Gyy dedle b Jie slp) 005
25 oPsy Geb diged o1 5l a5l o el slaSls
s Siales]

&2 Lot S50

Jboy ¥ S il ol

33 2> MO S b o

MnSO44H,0 s 5V > 5l a5 180 Slagw Jolone
£S5 o VYO (0,8 ol g st O i) (o 000 o
Lale S ealsm sl S (oo VYO 5 TAD G 08 o
Jobre o e O (33,5 Lol (s 5 i (o0 oy
Sgde ol i SG 4

Jlr o) el SLSe

o¥9)
STL i) e Ve sles 300 o 5 oolio ke
plo Jlow ST ey il (Lo Vo B ailed 33, Slaie
5 Sogal g el yd (e Vool G a8 IS ol W36
S 5T il 4831 5 4 S s 2l s -0
il Jslomo 5 ie YO wionl Kol acal (sl
xS ,ke |)JT by Sl b aled adls] Q] G e
e @) wloy (L 4B O L 0y, (Ji5e S5, B il

S
s 511y ple (J310) Jlw j0 39250 ool jlade
b Q] 50 &S audled dpwle d o r’; W‘-”f.gxbx56

KVUWI BARV-F £8
Olsie & (PH oaiss () 5ilgl Jito b 625 5le 3,
cablge Ll BB sxlp el ool 7y gy &S el



IS

Dec. 2009 / \WAA 431

IPS-C-P1-410(1)

color is not clearly perceptible to everyone.
Therefore a method with phenolphthalein as
indicator is described as an alternative, but this is
less accurate.

The titration can also be carried out
potentiometrically (not further described here).
This requires a relatively expensive apparatus, but
the method is more suitable, particularly for
conducting larger series of tests.

Chemicals

1 n caustic soda solution and 0.1 n caustic soda
solution.

Methyl orange.
Phenolphthalein.

Procedure
a) Acid content of pickling baths

a.1) Methyl orange indicator

Dilute a suitable quantity, V ml, bath fluid with
distilled water to about 100 ml. Add a few drops
of methyl orange and titrate with 1 n caustic soda
solution until the color changes from red to
yellow (a mg).

Calculate the acid content of the pickling bath in
g/l from:

% p %X36.5 g/lif the acid is hydrochloric acid.
\%

2 b %49 g/l if the acid is sulphuric acid.

\Y,

2 b X98 g/l if the acid is phosphoric acid.
\

in which b represents the titre of the caustic soda
solution.

a.2) Phenolphthalein indicator

Dilute a suitable quantity, V ml, bath fluid with
distilled water to approx. 100 ml. Add a few drops
of phenolphthalein and titrate with 0.1 n caustic
soda solution until the color changes to red (a
mg). If the liquid contains a lot of iron, it is
practically impossible to detect the change in
color, so that the following steps must be taken.
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First carry out a preliminary determination to
ascertain how much caustic soda solution is
roughly required for the color change.

For accurate titration add in one portion enough
caustic soda solution to bring the liquid very close
to the expected end point and then titrate further
with small quantities of caustic soda solution.
Shake the FErlenmeyer flask well after each
addition of caustic soda solution and add a few
drops of phenolphthalein.

Keep the flask tilted, allow the precipitate to settle
and observe whether the clear layer that separates
out is pink or red.

Calculate the acid content of the pickling bath in

g/l from:

(axb_ZXCJx%jg“ if the acid s
V 56

hydrochloric acid.

(0‘ % — 2 x C] x49g /1 if the acid is sulphuric
\Y 56
acid.

\Y
acid.

(0‘ % — 2 x C] x49g /1 if the acid is phosphoric
56

In which b represents the titre of the caustic soda
solution and c the iron content of the bath fluid in
g/l (test 1.1 of this attachment).

b) Acid content of rinsing baths

Dilute a suitable quantity, V ml, bath fluid with
distilled water to about 100 ml. Add a few drops
of methyl orange and titrate with 0.1 n caustic
soda solution until the color changes from red to
yellow (a ml).

Calculate the acid content of the rinsing bath in g/l
from:

gx b x36.5 g/l if the acid is hydrochloric acid.
a . g . .
v x D x49 g/l if the acid is sulphuric acid.

\%x b x98 g/l if the acid is phosphoric acid.

in which b represents the titre of the caustic soda
solution.
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1.3 Corrosion Rate

Reduction in weight and attack of the surface
during the pickling of steel (Draft specification of
the "Vereniging Metaalbeits") (Metal Pickling
Association).

The test is intended as a check on the proper
functioning of the pickling bath, i.e. that the attack
of the steel is minimal and that it occurs
uniformly.

The rate of corrosion of the steel is ascertained by
pickling pretreated steel plates for a certain length
of time and determining the resultant reduction in
weight; the plates are then examined visually in
order to establish whether uniform attack has
taken place.

Apparatus

Plates, bright steel Qmc 37, with a hole for
suspension, dimensions 50 mm x 50 mm X 5 mm.

Balance, weighing capacity 200 g, sensitivity 2
mg.

Magnifying glass, magnification at least 5 x and
at most 8 x.

Two glass beakers, each with a capacity of 1000
ml.

One pair of crucible tongs, for inserting and
withdrawing the test plates.

Sulphuric acid ,chemically pure, diluted (50 g
H,SO4/1).

Alcohol, denaturated (methylated spirits).

Procedure
a) Pretreatment of the test plates

At least three test plates are required for the
test; however, it is recommended, to pretreat a
few extra plates.

a.l1) Remove grease from the plates with an
organic de-greasing agent, e.g., tri-or
perchloroethylene.

a.2) Pickle the plates for 2 minutes in diluted
sulphuric acid at a temperature of 60°C.

If a fresh quantity of sulphuric acid is not
used for each test, the fluid must be renewed
as soon as the iron content exceeds 5 g/l (Test
2.1).
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a.3) Rinse the plates in clean, cold and fresh
running water (e.g. tap water).

a.4) Dip the plates in alcohol.
a.5) Dry the plates in air.
a.6) Weigh each plate to the nearest 2 mg.

a.7) Inspect the surface of the plates for
corrosion with the aid of the magnifying
glass. Only non-corroded plates may be used
for carrying out the test (b).

b) Execution of the test

Use at least three pretreated plates which the
check in accordance with a(7) has shown to be
uncorroded.

b.1) By means of a nylon thread or steel wire
with a suitable plastic covering suspend the
plates in the pickling bath, together with a
charge of the material to be pickled.

Suspend the plates at about half the depth of
the pickling fluid in such a way that they are
evenly distributed over the length of the
charge. Ensure that the pickling fluid has free
access everywhere.

Pickle the plates for the same length of time
as the charge, but no longer than 30 minutes.

b.2) Then rinse the plates one by one in clean,
cold and fresh running water (e.g. tap water).

b.3) Dip the plates in alcohol.
b.4) Dry the plates in air.
b.5) Weigh each plate to the nearest 2 mg.

b.6) Calculate from the reduction in weight
and the area the loss of weight in mg / dm?
for each plate as follows:

loss of weight in mg / dm*> =
loss of weight in mg

0.6

b.7) Inspect the surface of the plates for
irregular corrosion with the aid of the
magnifying glass.

In practice it will not always be possible to
conduct the test on the spot in the manner
described above, for instance, because of the
lack of the necessary apparatus. The Engineer
considers that in those cases the test can be
conducted at a laboratory elsewhere.
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For this purpose one litre samples must be
taken at those places in the pickling bath
where the plates would have been suspended
if the test had been carried out normally: the
temperature at those places should be
measured at the same time. The samples must
be clearly labelled with the data on the
temperature and the pickling time of the
charge. The samples should then be
dispatched to the laboratory for testing.

Procedure for the laboratory test

Pour the samples of pickling fluid into wide 1500
ml glass beakers. Heat the contents of these
beakers to the temperature indicated on the
samples concerned and keep the fluid at this
temperature for the whole test. In each beaker
suspend a plate, pretreated and weighed as
described above [see a(1). to a(7). inclusive] in
such a way that it hangs roughly in the middle of
the fluid. Cover the beaker well to prevent
evaporation losses. Pickle each plate for the
pickling time of the charge marked on the
samples, but not longer than 30 minutes. Then
treat the plates further as described above under
b(2) to b(7) inclusive.
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