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O&M OF PIPE LINE SYSTEM

A. RIGHT OF USE (ROU)
B. MAINLINE & ASSOCIATED EQUIPMENT
C. CATHODIC PROTECTION



A) ROU

PIPELINE MARKERS

KM Markers,
Direction marker,

Warning sign boards,
ROU boundary pillars installed along the ROU.



- Pipes used of various grades and is coated
with three layer of PE coating
" #H O H#H -consist

of mainline ball valves, manually operated ball valves /
plug valves and quick opening end closures (QOEC).

$ Provided for Rail and Road
crossing, consist of casing pipe along with vent & drain
pipes



consists of gas actuated ball valves, manually operated ball
valves, plug valves, pig receiver, pig launcher, pig
signalers, pig handling devices, quick opening end closure,
pressure safety valve, pressure & temperature transmitters



TYPICAL SV STATION

E_ '> W )F*H)* - .
|

(/011 &*+

()RR - N




|
|
| S}

Blind # (/011 1)"0%) >
>
MOBILE FLARE
§*+ 3)4

TEG + 1B><d|

P/L from U/S

SV

Gate Valve

D

P/L to D/S



To Utilities

T

To Terminal

V| [ B
et S0

l .

2l
to¢

4+—

—>

%
>§I_ !
‘X
-
T

] |

a;%

%t

X!

[;&1—
=

VALVE VALVE
%ﬂ TS Dq GATE
vV VALVE

Di

-

QOEC

Blow

» R-LNG FLOW
DIRECTION

TEG-THERMO
ELECTRIC
GENERATOR (Utilities)

s




/14+06

D>

2

) 7*1%4+06
>

) )6+

)
91%) 6+4

) 96+



<— VENT PIPE

ROADWAY

NSULATING SPACER SEPARATING PIPE NSULATING END
FROM CASING. NUMBER TO BE USED SEAL SECURED TO
DEPENDS ON CASING LENGTH. PIPE AND CASING.

PIPE /—GI—'«EING

. I'l..— " A R R R
TELE AL




C. Cathodic Protection
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Time Independent threats
Time dependent threats
Stable threats (induced during construction stage)

Based on the threats identified, preventive, corrective and
mitigative actions are taken from time to time to ensure
and further enhance the reliability and safety of the
Specific Pipeline Section.
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A) ROU

* Line walk/ Foot Patrolling
» Helicopter Patrolling



BYMAINLINE & ASSOCIATED
EQUIPMENT

Inspection of SV, IP & RR installations along the pipeline
Inspection of River, Rail, Road crossings and Vulnerable locations

8 : H
11

| # # ) #

Periodic performance test of valves and associated equipment

Inspection of fire fighting equipments and corrective actions/
maintenance activities for pipeline exposures, washouts, excavations ,
encroachments, missing/ damaged markers, boundary plllars etc



B)MAINLINE & ASSOCIATED
EQUIPMENT

# # ) #

! H# 12 1
Any gas leakage from fittings and equipments

Operational checks of actuators, valves, launcher, receiver, QOEC, pressure
gauges, PT, TT, pig handling unit, chain pulley block and other associated
equipments/ systems installed.

Servicing, sealant injection, lubrication & greasing of above equipments
Seat test of ball valves
Old Gaskets of Limit switch enclosure & Electric junction box is replaced

during every half yearly valve performance test.



B)MAINLINE & ASSOCIATED
EQUIPMENT

Corrective actions/ maintenance activities for

 Fire fighting equipments a) Monthly b) Quarterly c) Yearly
activity

 Pipeline exposures, washouts, excavations,

encroachments, missing/ damaged markers, boundary
pillars etc



INSPECTION OF SV, IP & T.OFF MONTHLY
INSPECTION OF RIVER CROSSINGS QUARTERLY
INSPECTION OF ROAD/RAIL XINGS QUARTERLY

PERFORMANCE TEST OF VALVES HALF -YLY



INSP. OF FIRE EQUIPT.
PIPELINE WALK
VULNERABLE LOCATION

HELICOPTER SURV

ENCROACHMENTS MONIT.

MONTHLY

YEARLY

MONTHLY

MONTHLY

HALF YLY.



C) Cathodic Protection
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C) Cathodic Protection
# 5

Pipe to soil potential survey (PSP)
Power supply output- current/voltage/wattage & efficiency

At other DC power sources, the DC current and voltage as
well as pertinent supplementary information which may
apply to the particular power source

The resistance of each impressed current ground bed

The current output and resistance of each galvanic anode
Installation



C) Cathodic Protection

I # b cont$

« Potentials of the line surveyed and of the foreign line at
foreign line crossings. Where intersystem bonds exist,
measure the bond current and direction of flow

e At cased crossings, the resistance between carrier pipe and
casing plus the potential to reference electrode of both
pipeline and casing

« Verification of insulated joints for effectiveness and also of
lightning arresters, spark gaps, grounding cells, and
polarization cells for performing function effectively




C) Cathodic Protection

e Maintenance crews should be trained in good coating
application procedures

o (Care of materials, and compliance with specifications so
that acceptable coating work will result.

« Maintaining a performance record of pipeline coatings on
the system



C) Cathodic Protection

C
C
C

neck output voltage and current
ean and tighten all bolted current-carrying connections.

ean all ventilating screens in air cooled units to ensure

unobstructed air flow.
Check indicating meters for accuracy.

Replace insulated wires on which insulation has cracked or
been damaged.

Check all protective devices (fuses, circuit breakers, or
lightning arresters) to ensure their integrity.



C) Cathodic Protection

Periodic checks to take corrective action against washout

Routine recording of ground bed and individual anode
resistance (to be carried out preferably in dry season)

|dentification of any dead anode and mitigation of problem
Cleaning and tightening of connections of anodes
Balancing of current flow in each anode



C) Cathodic Protection

 |dentify requirement for replacement of box covers or
cover retention screws, cover gaskets or terminal nuts or

SCrews
» Take corrective action against vandalized, broken test
station
e Check and mitigate problem of connection integrity with
the pipeline




C) Cathodic Protection

Make observation to ensure insulation between carrier pipe
and casing

If shorted condition Is found, immediate repair should be
scheduled

Determine the nature of short circuit

n case of shortings that can not be repaired, the favored
procedure Is to fill the entire annular space between pipe
and casing with a material that will stifle any corrosion

tendency




C) Cathodic Protection

* Resistance bonds installed between pipelines for
Intersystem interference correction require periodic
checking

e EXxchange of operational information with the foreign line
companies

« Planning for cooperative interference tests, design of
corrective bonds, or other necessary measures to mitigate

Interference damage caused to either party



1. C.P. STATIONS MONTHLY
2. T/RUNITS WEEKLY
3. PSP MONIRORING QUARTERLY

4. COMPUT. TEST STNS. HALF YLY.

(NOT APPLICABLE FOR GREP)



DC COOLING SYSTEM

BATTERY BANKS

ANODE GROUND BED

POWER SOURCE MAINT.

EARTHING SYSTEM

HALF YLY.

HALF YLY.

YEARLY

HALF YLY.

HALF YLY.
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PSP (ON/OFF) MAINTAINED BETWEEN -0.95v to
—1.2v

EXTERNALCORROSION RATES ARE <1 Mil /year

AVERAGE CURRENT CONSUMPTION RATE
SHOULD NOT EXCEED 125 MICRO AMP/M?

INTL. CORROSION RATE IS < 0.1 MILS/YR









GRAPH - HBJ P/L SYSTEM
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CURRENT CONSUMPTION OF HBJ PIPELINE
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ACHIEVED DESIGN

AVERAGE 10 M ICROAMP/M? 125 MICRO AMP/M?
CURRENT

CONSUMPTION

PSP VALUE -095TO-15V -0.95TO-15V
EXT 0.15 MIL/YEAR <1 MIL/YEAR
CORROSION

INTERNAL 0.01 MIL/YEAR <0.1 MIL/YEAR
CORROSION

- 4
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Pipe coating Depirable characteristics Lirmdtatoms
Coal tar enamels 84 years of use Lirmited manifactirers
Minimum holiday susceptbdlty Lirmited applicators
Low cumrent requirements Health and air quality corcerrs
Lood repistance +o cathodic disbondment Change in allowable seinforcements
Good adhesion +o ptesl
Mill-applied tape HH- years of use Handling restricHons—shipping and installaticn
Bysbems Minimuim holiday euscepHbd iy UV and thermal blistering— storage potental

Croeshes d-exctrisdedd
pobroletin with
asphalt /buityl
adhesd e

TCHial-side—exrtniided

polyolefin with
buityl adhesdwe

Fisslon-bomuded

MulH-layer epoxcy f
BYShems

Base of application
Good adhesion vo steel

Low energy required for applicaton
44 years of use

Minimum holiday eusceptbdlity
Low current reJuirements

Hase of application

Honpolluting

Low energy required for applicatdon
25 yeare of use

Minimuim holiday euscepHbd iy
Low current reJuirements

Bucellent resistance to cathodie disbormd menit

Good adhiesdon b sessl

Hase of application

Honpolluting

Low energy required for applicatdon
A5+ years of use

Low current reJuirements

Bucellent resistance to cathodie disbormd menit

Brecellent adbhesdon o shesl
Brecallent resstance to l'g.r-:]r-:-::a_-rb:-ﬂs

Lowest current requirements

Highest resistarce to cathodic disborndment

Bucellent adbeedon to shesl
BExcellent resistarce to hydrocarbone
High impact and abrasion resistance

Shielding CF from sodl
Strees diebomd ment

KMindmum adbesdorm bo sbessl
Lirrdbed storage (except with carbon black)

Tendency £0r tear +o propagate along pipe length

Dvfficult to remove coatng
Limdted applicators

Exacting applica Hon parameters

High applicaton temperatiire

Subject to steel pipe purface imperfectons
Lower impact and abrasion resietance
High modetitre abeorption

Limdted applicators

Exacting applicatHon parameters
indtinl copt

Poeeible shielding of CF curment




schematic

! . . J
I| || W
Prsheat Blast Clean  Grind Surface Surtace | | .
Caleces |risgrecdan: : . : .'
L — i
IR—

FBE Application  nduction Final Surfacs
Treatmant

» F

Seckpile

Copolymer Hear




T

%

#&

H#&

0+440" 1)I+*180" #) "1
Carbon, Graphite, Coke +0.3
Platinum 0to-0.1
Mill Scale on Steel -0.2
High Silicon Cast Iron -0.2
Copper, Brass, Bronze -0.2
Mild Steel in Concrete -0.2
Lead -0.5
Cast Iron (Not Graphitized) -0.5
Mild Steel (Rusted) -0.21t0-0.5
Mild Steel (Clean and Shiny) -0.5t0-0.8
Commercially Pure Aluminum -0.8
Aluminum Alloy (5% Zinc) -1.05
Zinc -11
Magnesium Alloy (6% Al, 3% Zn, 0.15% Mn) -1.6
Commercially Pure Magnesium -1.75




Principle of Cathodic Protection
8)7 i B)4Cl

e Creata corrosion cell

* Make the structure to be protected cathode
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