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Description


ABSTRACT



Design, Construction, Operation & Maintenance of City Gas Distribution Pipelines DESIGN Objectives Overall design objective is to complete the design and implementation of the gas supply system, meet all the criteria, constraints and timescale in order to meet the demand and pressure requirements of customers safely and reliably at the minimum cost. Planning and Design activity is intended to cover load forecasting, design layouts, network analysis, financial authorization, equipment layout and engineering drawings, tender documentation, award of contracts, and installation planning. Design and development processes in a New City Gas Distribution Network 1. Gas Sourcing Details of the gas supply and its parameters must be evaluated and stated as part of the design process. 2. Market Research and Forecast Depending upon the scale of the project Market Research and forecast should be undertaken. Long Term plans for infrastructure development need to be analyzed to avoid significant over or under design of the natural gas networks. 3. Load Diversity To complement the marketing forecasts, Load diversity factors, demand profiles must be determined. The forecast will be split into customer types like domestic, Industrial, CNG and include details of daily sales and load factors to enable the determination of peak demand levels or load diversity. 4. Network Layout Collection of geographic data to generate different possible options for pipeline network layout, pressure regulation facilities, metering,



Odourization and any other plant and equipment required for the proposed CGD system. 5. Design Considerations Requirements lay down by Government Regulations like PNGRB, codes of practices, material selection, protection systems, environmental impact, recommendations QRA and HAZOP study, installation methods, liaison with other agencies and utilities etc assessed and addressed. 6. Network Analysis and Sizing Analyzing and sizing complex pipeline network, plant and facilities are done with different flow equations using Software Programs. These results are Evaluated and reviewed for its viability and accuracy. Thickness and Hoop stress calculation done according to ASME B 31.8 7. Detailed Layouts and Design After evaluating the viability of different options, detailed layouts of the most preferred network is selected. Along with the pipeline routing, decisions regarding, materials and equipment selections, construction methods, special crossings, pressure regulating facilities, metering facilities, quality assurance requirement during and post construction are finalized at this stage. 8. Costing, Financial Evaluation and Approval Costing, financial evaluation of different options done and the suitability of the selected option is demonstrated to the management. Complete project report is submitted to the management and approval for implementation is obtained. 9. Selection of Business Partners Selection of experienced and resourceful business partners for procurement and construction activities are key in meeting the objectives of the company.



____________________________________________



CONSTRUCTION PE & GI /ERW Network



Steel Network Scope Laying of carbon steel 19 bar along with all associated installations such as sectionalizing valve, DRS/MRS, route markers etc.



Codes, Standards, code of practice used in Steel Construction  ASME B31.8 (Gas Transmission & Distribution Piping system) & MGL Technical Specs.  API 5L-Specifications for line pipes  API 1104 - Pipeline Welding & related facilities.  ASME Sec. II C-Specifications of filler Materials  ASME Sec. V- NDT methods.  DIN 30672-Corrosion protection tapes & Heat shrink sleeves.  NACE RP 0169-External Corrosion protection of Underground steel pipelines.  MGL code of practices  MGL Lifesavers  Steel ISO Processes and work instructions  MGL OSHAS Procedures  PNGRB Technical standards  MGL Management of change procedures



P/L Activities of Steel           



Trail pit Trenching Welding Radiography Joint coating Lowering Backfilling Hydro testing Valve installation Swabbing & Drying Commissioning of equipments



Codes, Standards, code of practice used in PE Construction       



MGL code of practices MGL Lifesavers PE ISO Processes and work instructions MGL OSHAS Procedures PNGRB Technical standards MGL Management of change procedures IGE-TD



P/L Activities of PE      



Trail pit Trenching Electro fusion Joint Lowering Backfilling Pneumatic Testing of LP at 250mbar & MP at 6 bar pressure.  Commissioning of Pipeline



P/L Activities of GI/ERW    



Pipeline



&



associated



New Initiative 



Scope Laying of Medium Pressure Polyethylene 4 bar & GI/ERW installations 100 mbar along with all associated installations such as stop off valve, SR, route markers, Riser Isolation Valve, MCV, Meter & Meter Regulator etc.



Installation of Scada Valves with Actuators through remote controlled operation



All the activities are carried out in accordance with the above mentioned Codes, Standards, and code of practice



Survey of building for routing GI/ERW Riser Installation near the Kitchen Tapping or MCV installation inside the kitchen Pneumatic Testing of riser up to MCV (250mbar for GI & 1 Bar for ERW)  Commissioning of Riser up to MCV  PE encased with Glass reinforced plastic sleeves (GRP sleeves) riser in place of GI (New Initiative)



Activities of CU/Meter Installation  Installation of meter set with regulator  Installation of Cu pipe up to appliance valve  Pneumatic Testing of Cu pipe upto MCV (31.5 mbar)  Commissioning of Cu pipe upto appliance valve



 Conversion of Gas stove by connecting rubber tube



New Initiative  Implementation of Automated Meter reading (AMR) system



CNG Activities     



All the activities are carried out in accordance with the above mentioned Codes, Standards, and code of practice



CNG Construction







Scope  Mother Station  Online Station  Daughter Booster Station



Codes, Standards, code of practice used in CNG Construction  Code for Design, Fabrication and Testing of all Gas Piping - ANSI B31.3.  Code of practice for CNG compressor and refueling station - NZS 5425.  Standard for Sizing, Selection, and Installation of Pressure-Relieving Devices - API 520.  Reciprocating Compressors for Petroleum, Chemical, and Gas Industry Services – API 618/ ISO 13631.  Standard Specification for Seamless and welded Austenitic Stainless Steel Tubing for General Service - ASTM A 269.  Standard for Safety requirements on compress, storage, handling, refueling of natural gas for use in Automotive Section – OISD 179.  Standard for Vehicular gaseous fuel system code - NFPA 52.  Standard for installation and use of stationary combustion engines and gas turbines - NFPA 37.  high speed oil & gas compressor API 11P  Gas transmission & distribution piping system ASMEB31.8  National electrical code (NEC), or NFPA 70 in US standard for the safe installation of electrical wiring & equipment.



  



Identification of the Station Feasibility study Obtaining necessary Statutory permissions Civil construction like substation building, sales, canopy, Equipment foundations, Tubing, Electrical works like installation & commissioning of transformer, HT/LT breaker,HT/LT cable laying Metering kiosk etc., transformer foundation Electrical/ earthing pits Mechanical works like installation of Compressors, Cascades, Dispensers, SS tubes and commissioning of Compressor and dispensers Obtaining post construction statutory Approvals CNG Station Commissioning Commercials sales



New Initiative  Installation of compressor on Canopy structure and dispensers below canopy (New Initiative)



_____________________________________________ OPERATIONS & MAINTENANCE OF GAS NETWORK OF CGD Introduction The Operation & Maintenance of gas network in CGD business is centered on the safe & uninterrupted transportation of gas to the end users. A team of O&M engineers of various disciplines works round the clock to achieve these objectives. Gas Supply system The gas is received at the City Gate Station (CGS) which is the custody transfer point from the gas supplier. The volume of gas purchased will be measured here; the pressure is reduced and controlled. The gas is odorized and further distributed to various customers through a network of steel and MDPE pipelines.



The complete network is divided into following two broad categories based on the Operating Pressure Range and end use of the Network: 1. 2.



High pressure steel Pipelines. Medium and Low pressure MDPE Pipelines



Ethyl mercaptan is dosed to the gas received to infuse the characteristic odor which will aid easy detection in the event of a leak in the network. The odourised natural gas is fed to the high pressure steel pipeline network at 19 barg for distribution. The steel pipeline grid supplies gas to the CNG retail outlets, DRS and Industrial customers. District regulating stations is installed at strategic locations on the high pressure pipeline network to supply to the domestic and commercial load. The DRS comprises of a pressure regulator to reduce the gas pressure from 19 barg to 4 barg. The gas is fed into the medium pressure MDPE pipeline network at 4barg for catering the domestic and commercial load. The MDPE network takes the gas further up to the service regulators (SR) located at the entrance of customers premises. The service regulator reduces the pressure from 4barg to 100mbarg. A low pressure MDPE pipeline network supplies this gas to GI riser pipes which take the gas further up to the meter regulator installed in case of domestic customer . The meter regulator reduces the gas pressure to 21mbarg and feeds it to the customer appliance through copper piping. The domestic consumption will be measured by a diaphragm meter installed after the meter regulator. The medium pressure MDPE network also supplies gas to commercial customers where the pressure will be reduced depending upon the requirement and will be metered by a MRS or diaphragm meter. MRS is installed at the premises of commercial/ Industrial customers for reducing the pressure as per the downstream requirement and for measuring the consumption of gas. MGL Maintenance Philosophy: MGL's maintenance philosophy is to ensure minimum breakdown of the system due to failure of components and due to unforeseen occurrences. Ensure a safe and uninterrupted supply of gas to the customers and to achieve this MGL diligently maintains all equipments



and systems to function safely and efficiently. This is done by:  Maintenance performed on a time based schedule that will detect, preclude, or mitigate degradation of a component or system.  Optimize the existing equipment and installations.  Monitoring, to detect the onset of a degradation mechanism, thereby allowing the same to be eliminated or controlled prior to any significant deterioration in the component  Scheduling repair activities to ensure minimum disruption in the gas supply  Prevent third party damages  Repair / replace damaged components when need arises.



The foundation for achieving the goals is the Annual maintenance plan which details the frequencies of maintenance / inspection for each equipment /component and monitoring of the compliance, thereof. Operations Management Operations Management ensures:  Day to day operations of the facilities remains within set operating parameters  All documents required for safe and effective operation are maintained up-to-date  Safety Critical Elements have been identified and their periodic maintenance is carried out as per set plan.  Competent resources are available for working on the gas supply system.  Sufficient competent teams are available and strategically located to ensure fast response in to any emergency.  Surveillance activities of the pipeline networks are conducted at pre-set regular intervals.



The methodology for operational work within MGL is standardized by the Safe Control of Operations policy. The policy is required to control operational risk as well as to ensure continuity of gas supply, integrity of installations & safety of people.



Risk Assessment The intent of the risk assessment is to evaluate all risks associated with the operations and maintenance activities, identify and appreciate their consequences (normal, abnormal and emergency situations) and to ensure that adequate control measures are in place to mitigate them to Negligible or ALARP levels. Sitespecific risk and integrity assessments are also carried out in the beginning stages to identify any specific hazard & risk associated with the job which may comprise the integrity aspects of the installations.



2.0. Performance Management Plan The asset AIMS shall include a section performance management which details both leading (pro-active) and lagging (reactive) indicators required to monitor integrity management performance and also lays out a performance improvement plan as part of best practice and continuous business improvement. 3.0. Management of Change Plan All assets must have a detailed MOC process in place which shall be referenced in the AIMS.



ASSET INTEGRITY Asset Integrity is “The systematic and ongoing management of physical assets to ensure that their operational performance and profitability is as intended (with respect to selection, maintenance, inspection, change and renewal).” Asset Integrity management is the ability of an Asset to perform it’s required function effectively & efficiently whilst safeguarding life, property & environment. Asset Integrity Management system(AIMS). There are many different components in the management of asset integrity covering the way in which a facility is designed and built, operated, maintained and inspected, audited and externally verified. Within a regulated environment, government legislation may require the use of specific processes to ensure the legislation requirements are met. AIMS provides a cost effective means of identifying what an asset condition should be, what it actually is and what needs to be done to maintain the asset at the standard. The overall objective is to improve asset safety and production by preventing failures, reduce nonspecification environmental discharges and improve operational availability of asset. RECOMMENDED CONTENTS OF INTEGRITY MANAGEMENT SYSTEM



for each threat for each pipeline segment. Two types of planned approaches can be used for developing an integrity management plan. These are Prescriptive and Performance based.



AN



ASSET



Listed below are suggested contents for an AIMS. The list should be adapted to meet requirements of the project and business stream.



1.0. Integrity Management Plan The integrity management plan is developed after gathering the data and completing the risk assessment



4.0. Quality Control Plan Another key element of an effective AIMS is quality control of the process. This means ensuring that the AIMS is sufficiently well documented, implemented and maintained through appropriate controls and measures. It is important that assets can demonstrate the assurance process is verified independently from those with day to day responsibility for integrity management. As a minimum requirement the effectiveness of the AIMS and compliance with its requirements should be reviewed by the AMT at least annually for operational assets. For new assets a higher level of frequency may be appropriate. 5.0. Communications Plan One of the most critical elements of AIMS shall be to ensure that the process and result are communicated effectively and timely to all key stakeholders including the asset management team, BG Group, JV partners, local federal/regulatory bodies etc. 6.0. Resource Management Plan The asset shall ensure that resource planning includes provision for the training and qualification of competent individuals to meet the requirements for minimum technical competency as laid down in the WSoE’s and meeting other operational requirements.
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