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1 SCOPE
J
Wi This standard covers the mnimum requirenents for
o construction and installation of the cathodic
£ protection systens for all underground pipelines,
2 storage tanks & vessels, and steel. structures.
28 Also this standard recommends procedure for the
LA installation of cathodic protection system that achieve:
ZE protection of the structure when design consideration
25 r econmended in NPCS-ES-TP-03 have been followed.
o
%
)"*_»-'
Ll 2 STANDARDS AND  OCDES
o
L‘fg 2.1 Al constructions and installations shall be in
Yy accordance with the latest editions of NACE standards.
3
%3 2.2 Coating application procedures shall be in accordance
Qé with the latest ASTM standards.
Lo
14
'«j’}; 2.3 Electrical equipment installation shall 'be in
.= accordance with |EC or NEC code or other equivalent
e i nternational accept ed st andar ds.
ab
o8
x
K GENERAL
95
K
;:Q 3.1 Al construction work on cathodic protection system
if should be perforned under surveillance of trained and
Ef:f qualified personnel to verify that the installation is
Eé made in strict accordance with the project
e speci fications.
b
Ejg 3.2 Al deviations from project construction  specification
Ef{ should be noted on as-built draw ngs.
t !_:’
‘fﬁ, 3.3 No substitution or medification to construction and/or
bﬁ‘} installation methods of application detailed in this
?:l;: standard is permssible wunless prior approval of client
:E';g has been obtai ned.
ol
,'“fo’ 3.4 Al buried steel pipes shall be coated prior to
g i nstallation.
PR = Doctiments—
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L
3.5 A site survey shall be mde to deternmine soil
d resistivities and suitable locations for anode beds
™ unless the information is available from existing
)Eu systens or previous surveys nmade by the client
x corrosion  control depart ment .
é 3.6 Cathodically protected pipes shall be electrically
3t conti nuous.
3T Facilities for pi pe-to-soi | potenti al measur enent s
S 5 shall be installed at 1 Km narkers for pipelines and at
g; 250 to 300 wm for distribution Iines.
'}gg 3.8 Oh pipelines longer than 10 Km in-line current
gé measurenent facilities shall be available at intervals
o> of not nore than 10 Km
a7 In addition, these facilities shall be installed at all
>y branches or intersections wth other pipework. The
37 current neasurenent facilities shall consist of two
o o pairs of cables, each pair connected to the pipeline
5 60 m apart.
2 o .
Bl 3.9 Al pipeline anchors and all pipeline supports except
3% abovegrade c¢oncrete pads shall be electrically
:1’; separated from the pipeline.
E% 3.10 The pipe should, whenever possible, be surrounded with
0% a backfill that is free from stones and carbonaceous
i material such as coke.
{3 If this is inpracticable, an additional wapping of
i heavy bitumnized felt or other suitable material
5o should be provided.
@ Wiere pipes cross streans or rivers, additional
2k protection in the form of concrete encasement over the
D&J pipe coating may be required.
é; 3.11 Al above grade facilities such as transformer
A rectifiers, junction boxes, AC step down transforners,
e etc., should be located in the Ilowest electrically
a4 classified area.
2
b el
a8
291 4 CATHODI C PROTECTI ON | NSTALLATI ON
fel 4 ANCDE  BEDS
;‘Lg 4.1.,1 For ImpressCurrent System
ff‘f 4.1.1.1 The construction of anode beds shall be of the
2 following form
A Deeuments—
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- Horizontal trench, wth carbonaceous backfill and

miltiple inert anodes laid horizontally in the center
of the backfill (Fig. 4.1).

- Vertical augered or excavated holes each wth a
single anode surrounded wth carbonaceous backfill

(Fig. 4.2).

~ Deep anode beds, constructed vertically to depths
which may approach 400 m. These beds nmay or may not
contain carbonaceous backfill and casing alongwth
the selected anode material as specified in
NPCS-M5-TP-03  (Fig. 4.3).

The Dbackfill surrounding the anode should be well
tanped solidly for nmaxinum coupling between anode and
earth. For wvertical anode bed tanping shall be layer by
layer. Wen tanping wth power tanpers (preferred) or
by hand, particular care shall be exercised to prevent
danmage to the anode or anode lead wre.

In  horizontal installations, ditch width at anode depth
should be that of the design wdth of the carbonaceous

backfill | ayer;

In deep well ground bed, depending on the type of
drilling rig wused, it may be possible to use the rig
itself for placing the anode system in the hole. Were
a well is being drilled in soft formations which can
not be depended on to hold an open hole without
collapsing, a rotary rig can continue circulating
drilling mud in the hole, after reaching design depth,
until just prior to placing the anode system

A site survey shall be nade to determne soil
resistivities and suitable locations for anode beds.
The ground bed location shall be established so to
optimze the distribution of the current to the
structures, ensure |low resistance values and keep
interferences to a mninum

The mnmninum anode bed distance from the buried pipe or
adj acent structure shall be 50 m for 30 anpere rated
output, 100 m for 50 anpere output, 200 m for

100 ampere output and 300 m for 150 anpere output.
Miltiple rectifier anode bed installations in the same
general area shall have anode bed separated by a
mnimum distance of 300 m.

Miltiple anode beds to be separated by a mninm
distance of 100 m The anode bed shall be installed at
right angles or parallel to pipeline.
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4.1.1.7 No other underground netallic structure exists wthin
o the area of influence surrounding the anode bed.
;:L 4.1.2 For Galvanic Anode Systens
5? 4.1.2.1 Anodes can be installed wth a backhole, trenching
“FL: machine or auger.
5| 4.1.2.2 The sinplest installation is that involving the burying;
T of a single packaged anode at a leak repair location ox-
U:aj for distributed anode installations along a pipeline
7 (Fig. 4.4). | |
o Were several anodes are to be installed at a single
25 location, the anode may be connected to a header wire.
gﬁ. The header wre nmay be connected directly to the
o pipeline or preferably be passed through a test point.
6% Anodes in a mltiple anode bed should be placed in
f’fi-’ stright line «configuration for lowest resistance to
3 earth (Fig. 4.5). _ _
%o Also galvanic anode can be installed below the pipe for-
£ less subject to seasonal current output variation
73 associated wth soil nmoisture content (Fig. 4.6).
B Glvanic anodes may be used unpackaged. Anodes and
é; backfill may be installed in auger holes as shown in
o Fig. 4.7,
Eg 4.1.2.3 Put the anode deeper in the earth (at least one foot)
b than the pipeline. This wll generally insure that the
& i anode wll be in nmore noist soil than the pipeline.
v o
ol 4.1.2.4 Firmy tanp earth around all sides of the anode to
Ga insure better electrical contact between the anode and
@y the earth.
42
m:uj 4.1.2.5 Locate the anode at least three to five feet away from
i the coated pipeline and ten feet away from a bare
j; pi peline. Do not install anode in some ditch as
1:11;; pi peline.
“‘2 4.2 CABLE AND CONNECTI ON
Efj 4.2.1 Inpress  Qurrent Syst ens
b
9] 4.2.1.1 The negative termnal of the DC source is connected to
S the pipeline and the positive termnal connected to the:
ey anode.
]
535 4.2.1.2 Al underground cable connected to the positive
Y termnal of the rectifier is subject to corrosion at
‘;é* any insulation breaks in the nmain cable insulation or
;-‘5 in field-applied insulation on connections.
e
ERl - .
pocuments
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4.3.3 Rectifier shall be placed where inspection and
: mai ntenance are easy.
I If the proposed rectifier site is in an area where

flooding may be a problem the nmaximum high water |[evel

e

E2 should be ascertained and the rectifier mounted so that
&0 it wll be above this Ievel.

a¢|| 4.3.5 Prior to installing a rectifier, the details of [ocal
:: electrical codes should be checked.

&

B‘E‘; 4.3.6 Rectifier cabinets should be grounded separately for
- safety.

@5

5§ 4.4 Pl PELI NE COATI NGS

=2

{ﬂ‘ﬁ’_ 4.4.1 Damage to coating can be mnimzed by careful handling
-4 and by wusing proper pads and slings.

e

9»:: 4.4.2 Surface  preparation, primer application, coating
i thi ckness, tenperatures, bonding, and other specific
2 requirements should be checked periodically, using
o suitable test procedures for conformance with

5 speci fications.

.

70 THZ oV
en it
S
~
w

The use of holiday detectors is recommended to detect

E faults that would not be observed visually.
sEl 4.4 4 Joints, fittings, and tie-ins should be coated with a
e material conpatible wth the existing coating. Coating
wi defects should be repaired wth materials that shall be
%E conpatible wth existing pipe coating.
};‘g 4.4.5 The ditch bottom should be graded and free of rock or
o 5 other foreign matter that can damage the coating. Under
Tl difficult conditions, consideration should be given to
g; padding the pipe or the ditch bottom Pipe should be
0 lowered carefully in to the ditch, avoiding coating
o damage.
*2 Care should be taken when backfilling so that rocks and
ah debris wll not strike and damage the pipe coating.
okl
qi 4.4.6 Al oil and grease shall be renoved by solvent
24 cl eani ng. Sand, shot or grit abrasive cleaning will
5 b effectively renove all other mterial and |leave the
& best surface for coating application.
B 4.5 TEST PONT | NSTALLATI ON
i
- 4.5.1 Test stations for potential, current, or resistance

g

| ocat i ons
foll owi ng:

DIZCLEGSED TQ ANY THIRD PARTY, RS

THIS DICUMINT

measurenents should be provided at sufficient |ocations
to facilitate cathodic protection testing. Such

may include, but not be limted to the
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