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NG Pipeline and CGD Networks fd

Natural gas is a preferred fuel for industrial, domestic, automotive, fertilizer, and
petrochemical sectors.

Pipelines are the main transport mode due to gas energy density and compressibility.

Piped Natural Gas (PNG) use is rising in cities for domestic, commercial, and industrial
needs.

PNG is a proven, clean, and reliable alternative to conventional fuels.

Ensuring safety in PNG distribution systems is critical due to the highly inflammable
nature of natural gas.

Safety becomes even more important because pipelines are laid in densely populated
urban and residential areas.

Comprehensive design, operation, and maintenance safeguards need to be
implemented to minimize risks and ensure public safety.
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* Pipeline integrity is ensuring the pipeline remains safe and reliable throughout its
operating life.

 Why it matters?

* Pipelines indeed have a unique risk profile compared to plant facilities, largely due to
their extensive reach and the varying consequence areas they traverse.

* Abreach in pipeline integrity can have severe implications for both the community and
the environment, especially in high consequence areas i.e. urban area etc.

e How it can be achieved ?

* For new pipeline systems, Integrity of the pipeline shall be established through proper
design, material selection and sound construction practices, ensuring the system is
built with long-term reliability in mind.

* For pipelines in operation, an integrity management plan involves conducting baseline
assessments and integrating data to understand the current state of the pipeline to
identify potential risks and implementing measures to mitigate them.
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Types of defects detected during ILI & other inspection:
* External & Internal Metal Loss
Leaks, Cracks (including stress corrosion cracking), Arc Burns
Girth weld anomalies
Pipeline manufacturing defects such as pipe weld defects, ovality, laminations etc.

Dents

Gouges

Wrinkle Bends / Buckles

Previous Repairs

Mill-Related Anomalies
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Pigging is carried out to maintain pipeline efficiency by removing debris, deposits, and buildup that
could restrict flow.

Pigging to be carried out more frequently after commissioning of new pipeline.
Cleaning pigging frequency:

* Dry Gas: should be once in 3 years but not more than once in 5 years (OISD-STD-226)
* Wet Gas (carrying gas not meeting gas quality specifications): : Once in a year (OISD-STD-188)

Pigging should be carried out more frequently based on the debris of the pipeline and quality of gas
flowing in the pipeline.

Record of quantity and quality of deposits (Pig Residue) collected after pigging shall be examined to
monitor condition of the pipeline and to determine subsequent frequency of pigging.




Geometric pigging Survey (EGP) (o=
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Pipelines shall be inspected with Geometry pig for dent/ ovality and other geometrical deformities
at the time of pipeline construction.

Electronic Geometric Pigs (EGP) shall be conducted after completion and acceptance of following
activities to establish pipeline geometry :

Gauging

Pressure Testing

Cleaning and swabbing

Installation of Mainline / Sectionalizing Valve stations
Completion of all tie-ins

Installation of launching and receiving pig traps.

EGP report shall be made available before gas-in for assessment and repair of defects detected
during the EGP.

Preservation of Pipeline:
* If commissioning is delayed beyond 6 months, dewater, dry, and fill the pipeline with nitrogen at
=20.5 barg; monitor at least monthly to maintain inert conditions and cathodic protection.
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Intelligent Pigging Survey

: . Amrit Mahotsav
Oil Industry Safety Directorate

¢ In-Line Inspection (ILI)/ Intelligent pigging survey (IPS) to be carried out to identifying and locating
various pipeline anomalies i.e., metal loss, cracks, mechanical damage, geometric deformations, etc.

Baseline ILI survey: within 2-3 years of commissioning in line with OISD-STD-188.

This base line data shall be compared with subsequent ILI data for establishing corrosion rates,
increase in defects to assess pipeline health etc.

For Dry Gas:

* During design life of 25 years: Once in 10 years
e After completion of 25 years: Once in 8 years

For Wet Gas:

* During design life of 25 years: Once in 5 years

e After completion of 25 years: Once in 5 years
In case of pipelines carrying sour gas, ILI tool having capability to detect cracks like indications,
should be run once in five years.

Where Intelligent pigging is not feasible or pipeline can not be converted piggable, other proven
integrity assessment methods (like Direct Assessment, Large Standoff Magnetometry based
techniques etc.) shall be deployed every 5 years (OISD-STD-226).




ILI Defect Categorization & repair schedule (o

: i Amrit Mahotsav
Oil Industry Safety Directorate

¢ Immediately upon completion of ILI, a comprehensive schedule of repair shall be prepared.

¢ All anomalous conditions shall be evaluated and classified under the following three categories based
on severity of defect.

= |Immediate repair conditions: Such indication shows that defect is at failure point.
> Metal loss equal to or more than 80% of wall thickness.

> Predicted failure pressure (POF) less than equal to 1.1 times of MAOP as determined by
ASME B31G or equivalent.

Metal loss indication affecting a longitudinal seam if that seam was formed by direct current or
low frequency electric resistance welding or by electric flash welding.

Any indication of adverse impact on the pipeline expected to cause immediate or near-term
leaks or ruptures

Any near-term failure indication.




ILI Defect Categorization & repair schedule Jor—
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Scheduled conditions: Such indication shows that defect is significant but not at failure point.

> All metal loss anomalies / defects other than those falling under ‘Immediate Repair’ criteria which
pose or have the potential to pose significant threat to integrity.
A plain dent that exceeds 6% of nhominal Dia for pipeline operating at or above 30% of SMYS.
Mechanical damage with or without concurrent visible indentation of the pipe.
Dent with cracks.

Dent that affects ductile girth or seam welds if the depth is in excess of 2% of the nominal pipe

diameter.
» Dents of any depth that affect non-ductile welds.

= Monitored conditions:
» Monitored conditions show that defect will not fail before next inspection.

» Such indications are the least severe and will not require examination and evaluation until next
scheduled integrity assessmentinterval.
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Integrity assessment of non piggable cross-country pipeline <10 KM as per OISD-STD-
233 (2025)

* Direct Assessment (refer clause No. 9.3 of OISD-STD-188)

Large Standoff Magnetometry based techniques,

Long range ultrasonic thickness (LRUT) testing (refer clause No. 8.1.2 of OISD-STD-130)

Or any other suitable NDT technique

Frequency : every five (5) year interval

= |n case not possible from any of above method:

* Pressure testing at 1.1 times of desired MOP for > 4 hours.

* Frequency: every five (5) year interval.




Corrosion monitoring and control (OISD-STD-188) ZGZ"’:
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Corrosion is one of the major causes of failure of hydrocarbon pipelines, water injection
pipelines, both in offshore and onshore.

Corrosion Control by suitable protective measures shall be provided in the initial design
of the pipeline based on the study of environment and maintained during the service life
of the pipeline system.

Types of Corrosion:

* General corrosion or Localized (Pitting).
* Microbiologically Induced Corrosion (MIC).

* Environment Assisted Cracking.
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Quality of gas should be monitored for following parameters prior to its feeding to the Pipeline.

Parameter Specification

Moisture (Water Dew Point) 0°C at operating pressure
Cco, 6 mole % max.

H.S 5 ppm by wt max.

Total Volatile Sulphur 10 ppm by wt max.
Oxygen 0.2 mole%

For gas pipelines not meeting the above thresholds, corrosivity of the fluid handled shall be assessed
and a written plan should be developed and implemented for internal corrosion control.

When Internal corrosion rate exceed 1 mpy, suitable remedial measures shall be taken to keep
corrosion rate below 1 mpy.

In case of sour service designated by high H2S content, ISO 15156/ NACE MR-0175 shall be
referred for selection and qualification of materials to be used




Internal corrosion monitoring Ziff‘
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Mass Loss Coupons (corrosion coupon) shall be installed at the emanating/ receipt station
of the pipeline from gas source.

In pipeline sections with Cl dosing facilities, coupons to be installed at receipt end.

Corrosion probe (Electric Resistance or Linear Polarization or Electrochemical Noise)
should also be installed for online monitoring.

The risk of Microbiologically Influenced Corrosion (MIC) or Bio-fouling shall be assessed
based on routine microbial monitoring from

Pigging debris analysis.
Analysis of films collected from bio-probes or Mass Loss Corrosion Coupons.
Corrosion anomalies detected during inspections.

Pipe spools removed from service.




/®

= External corrosion monitoring pradie—

d sErT gen FrRee

= The pipeline system shall be permanently protected by ICCP or Sacrificial Anodes or
combination of both, within a year of pipeline construction completion.

= On commissioning of ICCP, all sacrificial anodes for protection of pipeline during construction,
should be disconnected.

= Any sacrificial anode provided for earthing or DC mitigation should accompany solid state
DC decoupling device (SSDD).

= Natural PSP of pipeline to be recorded before PCP and records shall be maintained.

=  Test Stations (TLPs) of appropriate type at required intervals and other protective devices
and grounding shall be provided.

¢ External Protective Coating

= Coating must be properly selected and applied.

= Coated pipeline shall be carefully handled and installed.
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External corrosion monitoring
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> Criteria for Cathodic Protection:

= Minimum Polarized (Off ) Pipe to Soil Potential (PSP) of -0.85 V w.r.t. copper/ copper sulphate
half-cell & -0.95 V in Anaerobic soil conditions.

v"100 milli Volt polarization shift criteria b/w pipe & reference, if not possible to achieve
above.
= Qverprotection criteria: Off PSP more than -1.20 V.

= All MOVs on Cathodically protected pipeline to be earthed through sacrificial Zn Anodes (< 5
Ohm).

> Electrical Isolation:

= |solation of CP protected pipeline is recommended to minimize current requirement.

= Monolithic Insulating joints should be preferred over Insulating flanges.
v’ As per OISD-STD-226, Insulating joints shall be provided.

= Surge diverter (spark gap type) without joints with earthing shall be provided to protect
them from surges due to lightning and other stray currents
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CP test station (TLP) requirements
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= Sufficient test stations (TLPs) shall be installed to check the adequacy of CP System.

= The test station for potential, current or resistance measurement shall be provided at sufficient
locations to facilitate CP monitoring.

= These should be installed at every 1 Km distance (shall not exceed 1.5 Km in any case). For P/L
length less than 1 Km, minimum Two nos. shall be installed.

= Test Lead Points (TLPs) shall be installed at the following locations:

* Both sides of the cased crossing in case width of cased crossing > 20 m.
* Both sides of the river/ canal crossing in case the width > 50m.
* Crossing of two or more pipelines, bridge crossing, both sides of Railway crossing, overhead
HT crossing (at safe distance from pipe under the crossing)
* Atinsulating joints (1J) with facilities for measurement on both sides of the 1), SV locations
* At close vicinity of foreign pipeline anode ground bed.
 |fHDD length >1 km, TLP shall be provided on both sides.
= Polarization coupons with Magnetic Reed / Toggle switch should be installed at vulnerable

locations.

Amrit Mahotsav
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Electrical Interference

O Electrical Interference

Electrical interference is one of the threats that accelerate corrosion in buried metallic structures.

It is the passage of electrical current, from different sources, into buried metallic structures.

Electrical Interference may be caused by electrical AC or DC systems and therefore are classified
as AC/DC interference.

AC & DC interference study using computer modelling and simulation should be carried out
during design stage of pipeline, considering steady state and fault conditions (OISD-STD-226).

Implementation of mitigation shall be carried out along with the pipeline laying (OISD-STD-226).

After installation of Permanent CP system, an Electrical interference survey shall be carried out to
locate any potential interference current pick-up and discharge location on the pipeline so that
adequate interference mitigative measures could be installed/ augmented.

Subsequent AC/DC interference survey should be carried out based on the indications in the
guarterly PSP monitoring cycle, however, not later than 05 years, to check the efficacy of measures
taken. (OISD-STD-188)
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 DC Interference

* It happens due to the passage of a direct current in a metallic structure through
electrolytes, these currents are called stray currents.

* At current pick-up locations, over potential may occur, resulting in coating cathodic
disbondment.

At current discharge locations where the structure to electrolyte potential is less
than the cathodic protection criteria, corrosion is accelerated.

* [thappens mainly due to HVDC transmission and foreign P/L crossing.

* A swing of more than 50 milli Volts shall be considered interference and shall be
investigated.

* Mitigation measures like bonding at current discharge location or grounding cell.

 DC interference due to proximity to HVDC earth stations is detrimental for pipeline
integrity.
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=  Pipelines, sharing common ROU with AC transmission and distribution lines, are affected by the
electromagnetic field surrounding the power lines either in air or soil.

= |t can be conductive (resistive) coupling, capacitive coupling and inductive coupling.

=  Fault current resulting from lightning or fault conditions of electrical facilities could result in
serious damage to coating and pipe wall and endanger personnel.

=  The corrosion rate is proportional to the current density at a given holiday. Current density is a
function of the induced voltage of the pipeline, soil resistivity and the holiday diameter.

=  Power lines operating at 66 KV and above shall generally be considered as threat of AC
interference.
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Electrical Interference

= AC interference mitigation criteria (OISD-STD-226):

* Criteria for AC Corrosion mitigation:
<+ For steady state conditions, the AC Current density shall not exceed a time-weighted
average of:
a. 30A/m2if DC current density exceeds 1 A/m2.
b. 100 A/m2if DC current density is lessthan 1 A/m2

= For design purposes during construction phase, mitigation to limit AC Current density as 30
A/m2 should be considered. AC and DC current densities shall be measured at corrosion
coupon of 1Tcm2 (OISD-STD-188).

=  During steady state conditions, AC Pipe to Soil Induced potentials shall be restricted to least
possible but not exceeding 15V (rms) AC for human safety.

=  Mitigation in respect of fault conditions should be taken such that AC-Pipe to Soil Coating
Stress Voltage is restricted below the threshold limit for the type of coating to prevent coating
damages and to prevent pipe from Structural damages.

= After installation of electrical interference mitigation measures, effectiveness of mitigation
measures shall be ensured.
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CP and coating survey requirement
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= Post Commissioning CP/ coating surveys shall be carried out on underground pipeline preferably

one (1) month after the commissioning of Impressed Current Cathodic Protection (ICCP) system,
following surveys are recommended (OISD-STD-226):

* Close Interval Potential Survey (CIPS).

CAT (Current Attenuation Test) Survey .

* DCVG (Direct Current Voltage Gradient) / ACVG (Alternating Current Voltage Gradient)

survey at locations indicated by CIPL / CAT surveys.
* Coating conductance survey at CP Stations and midway between CP stations (if suitable

test stations provided).
= Records of original surveys and Cathodic Protection Desigh Documents as well as any
subsequent modifications to be preserved and made available for future protection adequacy
monitoring comparisons/ audits.
= As per clause OISD-STD-188, above referred surveys (CIPS, CAT, DCVG/ ACVG) shall be carried
out once in 5 years or whenever inadequate CP is observed.
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= NG Cross country Pipeline:

Pipeline Patrolling (NG P/L & CGD Networks)

* Oncein 30 days for location class 3 and 4
* Oncein 90 days (once in a quarter) for location class 1 and 2
* Line Walking by company officials: Once a year

= |naccessible pipeline sections for foot patrolling should be covered by aerial surveillance such as
helicopter / fixed-wing planes, UAVs, Satellite Imagery based change detection etc.

= Emerging techniques like satellite imagery, other aerial surveillance (such as drones)
techniques, Pipeline Intrusion detection system(PIDS) etc., should be used to supplement the
pipeline corridor surveillance based on threat perception.

= Public awareness programs shall be conducted from time to time in the Villages / public along the
ROU shall be adequately made aware of the possible consequence of gas leaks’

CGD network
* Primary Network once in 3 Months
* Secondary Network once every Months
* Increased frequency daily/ weekly based on risk level due to other construction activities/
growth of population/ encroachment history in the vicinity of the network.

Amrit Mahotsav



/%

GIS Implementation in CGD Azaci—
' Mahotsav

Azadi v
Nl e Azadi ks,

= The CGD operator shall put in place a GIS (Geographical Information System) with the objective of
capturing the entire underground gas network and customer database.

= Allthe pipelines laid shall be identified in GIS through geo-referenced, co-ordinates.

= Allfailures in the pipelines shall be mapped in GIS for data reference and suitable corrective action.

= The GIS system shall include the following features:

* Entire network view ability on one platform to manage the huge database.
* All network extension and expansion to be mapped and updated in GIS
* Immediate availability of the new constructed pipeline locations and customer base.

* GIS shall be used during the entire life cycle of the asset.
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= Leakage Surveys:

Inspection & surveys in CGD Networks

* An effective method shall be used to identify and locate leakages in the CGD system
* Highly congested areas shall be surveyed using gas detectors at least once in 3 months.
* Other less congested areas shall be surveyed at least once a year.

Leakage Surveys using gas detectors shall be done as per ASME B 31.8.

Gas detectors, duly calibrated, shall always be available in ready to use conditions.

Thickness Assessment:

* Thickness assessment for skids and pressure vessels and comparison to baseline values
shall be done once in a year.

Cathodic Protection adequacy and coating surveys shall be carried for entire steel network as
per OISD-STD-188 as discussed in earlier slides.
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TYPE OF INSPECTION

EXTERNAL ON-STREAM INSPECTION COMPREHENSIVE INSPECTION

Visual Inspection (Leaks, support, alighment Note: External on-stream inspection included

Vibration, Corrosion, crack, etc.).

Ultrasonic Thickness (LRUT at inaccessible locations)
Radiographic (which cannot be inspected in UT)
Corrosion probes/coupon (should)

Thermographic (High temperature PL)

As Applicable : service based

Corrosion: by removing valve (if not inspected)
Cracks

Gasket faces, hot spots

Pressure testing - conditions applied (alteration,

Frequency : Class-1/1l (LPG/MS/Sour crude etc.)-3 yrs. out of service, chemical cleaning)
Class-lll (Sweet HSD/Crude, ATF)-4 yrs.

Frequency : Class-I/1l (LPG/MS/Sour crude etc.) -9 yrs.
Class-lll (Sweet HSD/Crude, ATF)-10 yrs.

Note: Refer standard details for corrosive streams, High temperature piping etc.
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UNDERGROUND STATION PIPING INSPECTION

WITHOUT CATHODIC PROTECTION (CP)

WITH CATHODIC PROTECTION (CP)

Visual Inspection by digging few locations

(visual + holiday detector)/ LRUT
Visual inspection by digging for pipelines across
road/ dyke (wherever feasible) / LRUT

* Ultrasonic Thickness test

Note: Inspect all lines at and just before the point of
entry to the earth/ concrete

Note: All tests of without CP is included

PSP at Test Lead Points
CIPS, CAT, DCVG
Insulating flange inspection
Close blowdown lines

* Frequency: Visual Inspection/ UT - 10 years

Frequency : PSP- Quarterly.
CIPS/ CAT/ DCVG- 5 yrs.
Insulating joint—1 yr.
Close blowdown- as per inspection
plan




UT testing Scan points location on A/G Piping
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Legends 10 Meter Include dead ends for UT
One scan

»

A

12

_—

’
‘ Weld joint of straight pipe

| Bend- 3 readings at outer curve

One reading
12

Bend weld -1 scan

Weld joint of straight pipe- lower elevation*

Mostly applicable at refinery
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Ultrasonic Thickness Survey

Minimum three readings shall be taken on the bends at the outer curvature. One reading shall
be at the centre of the bend and two readings on the same line on either side of this reading.

One ultrasonic scan consists of four readings (3, 6, 9 and 12 o'clock positions).

Minimum one ultrasonic scan each on the straight pipes on upstream and downstream of the
bend adjacent to welds of the bend to pipe.

One ultrasonic scan on the entire circumference (four readings) upstream and downstream of
the weld joint for process piping.

Minimum one ultrasonic scan (four readings) each on reducer/ expander and just downstream
on the pipe.

One ultrasonic scan on the pipe downstream of valves, orifices, etc.
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Ultrasonic Thickness Survey

One ultrasonic scan minimum on horizontal pipe for every three meters length at lower
elevations where possibilities of collection and stagnation of carryover water, or acid
condensation or SO2 flow exist.

In straight portion of pipe where possibilities of collection & stagnation do not exist, ultrasonic
scan should be carried out at maximum interval of 10 meters length.

Branch connection, dead ends, etc. shall be checked by ultrasonic thickness survey for
corrosion and erosion.

The details of thickness survey shall be maintained on an isometric sketch.

Long range ultrasonic guided wave technology should be deployed to assess metal loss in

inaccessible location not covered under conventional ultra sonic thickness measurement.




Isometric of typical piping system

Oil Industry Safety Directorate

D-804
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STILL
RECEIVER
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A TYPICAL ULTRASONIC THICKNESS SURVEY REPORT PERFORNA

DEPARTMENT NAME

Ultrasonic Thickness Measurement Report

REPORT NUMBER

PIPE LOOP NUMBER

PERMIT NUMBER

NUMBER OF PIPELINES IN LOOP

DATE OF INSPECTION

LINE NUMBER

NAME OF PLANT

LINE CLASS

UNIT

MATERIAL OF CONST.

PIPELINE FROM

DESIGN PRESSURE (Kg/cm)

PIPELINE TO

DESIGN TEMPERATURE(Deg C)

SERVICE

OPERATING PRESSURE(Kg/cm2)

ISOMETRIC REFERENCE

OPERATING TEMPERATURE(Deg C)

PREVIOUS DATE OF INSPECTION

CORROSION ALLOWANCE (mm)

Line Size
(ininch)

Point No.

Qriginal
Thickness
(in mm)

Reduction

Measured Thickness Value (inmm) | Minimum |~

Thickness Thckness

Wit
Original
Thickness
linmm)

Value
120 clock | (inmm)

Previous Minimum Thickness [Value (in mm| and Position)

MM-DD-
YYYY

MM-0D-
Yy

MM-0D-
YYYy

Retiring
Thickness
(in mm)




Pressure Designh Thickness Calculation
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PD
2(SE + YP)

t(required) =

is the pressure design thickness for internal pressure, in inches (millimeters);
is the internal design gauge pressure of the pipe, in pounds per square inch (kilopascals);
is the OD of the pipe, in inches (millimeters);
is the allowable unit stress at the design temperature, in pounds per square inch (kilopascals);
is the longitudinal quality factor
Coefficient that takes material properties and design temperature into account
CR Corrosion Rate

Note:

a) The Barlow formula gives results that are practically equivalent to those obtained by the more elaborate ASME
B31.3 formula except in cases involving high pressures where thick-walled tubing is required. Metallic pipe for
which t > d/6 or P/SE > 0.385 requires special consideration.

b) ASME B31.3 also contains the allowable unit stresses to be used in the formulas contained in that publication.
These allowable stresses include a factor of safety and are functions of the pipe material and the temperature.




Corrosion Rate (CR) and Remaining Life Calculation

Ol Industry Safety Directorate

t (initial)—t(actual)
time (years)between tinitial and tactual

Long term CR=

t (previous)—t(actual)
time (years)between tprevious and tactual

Short term CR=

t (actual) — t(required)
Corrosion Rate

Remaining Life =

Where:
t thickness
CR Corrosion Rate

t (required) is the required thickness, in inches (millimeters), at the same location or component as the actual

measurement computed by the design formulas (e.g. pressure and structural) before corrosion allowance and
manufacturer’s tolerance are added.




Inspection of Valves in Service
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= |dentify critical valves for safe operation.

= Prepare Maintenance schedule & Procedure.

= Following activities shall be part of maintenance procedure:

* Sealantinjection
* Checking of smoothness of operation of valves
Checking of opening & closing time

Integrity checking
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Integrity checking of Gate Valves

Gate valve shall be kept in closed condition.

Differential pressure of 4 to 5 kg/cm? across gate valve to be created and
observed for four hours for any change in pressure on both sides.

Any change in pressure indicates problem in integrity of gate valve, which shall be
repaired.

PACKING GLANC

BONNET

A
N CLOSED OPENED



Integrity checking of Ball Valves
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= Decide the pressure at which it is to be
tested.

During testing, ball valve shall be in closed
condition and product should not come
through bottom drain plug (Consult OEM
for Procedure).

Any product coming out through bottom
drain plug indicates ball of valve or seat is
passing which needs to be repaired.
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Frequency of monitoring of CP/ Surveys

TR Unit along with PSP ‘ON’ at feeding point

PSP ON reading and current density at TLPs
Instant PSP OFF reading at TLP

Current consumption data in P/L section using TLP

At the pipeline crossing location or parallel section if
bonded, current and PSP data shall be taken

Polarization coupon
Anode bed parameters
Sacrificial anodes

Mass loss coupons

Monthly

Quarterly
Annually
Annually

Quarterly

Quarterly
Half yearly
Half yearly
Yearly



Frequency of monitoring of CP/ Surveys
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Corrosion probes

Coating surveys
AC/ DC Interference

Rail/ Road/ River/ Canal crossings
Insulating Joint

Above ground piping monitoring (Painting, wear
and tear)

Soil Testing

Monitoring of Grounding Resistance of motor
operated sectionalizing valve

Monitoring of polarization cell
interference locations

Quarterly
Every five year

Based on PSP monitoring but not
later than 5 year

Quarterly
Annually

Quarterly
Every 10 years
Annually

Annually
Annually
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