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ÁMoP&NGhasmandatedGAIL& IOCLto form a joint
venture for City GasDistribution (CGD)activities in
Agra, Lucknow, Western UP & Uttaranchal, in !ǳƎΩ
2005

ÁGGLwas incorporated on 07th hŎǘΩ2005 as a Joint
Venture (JV) of GAIL (India) Limited & Indian Oil
CorporationLimited

ÁGGLcommerciallystarted CGDBusinessactivities in
Agra& LucknowGAin!ǇǊΩ2006

ÁGGLcurrently provides Natural Gas to Automotive
customersas CNGand to Domestic, Commercial&
Industrial customersasPNG

Details of Green Gas Ltd.



Physical Performance 

Particulars UoM Agra Lucknow

CNG Station Nos. 06 08

Compression Capacity Kg/Day 81,000 97,500

Domestic Customers Nos. 3500 900

Steel Pipeline Km 12.57 55.25

MDPE Pipeline Km 152.68 96.72

Commercial Customers Nos. 06 01

Industrial Customers Nos. NIL 03



Disaster - Definition

ÅPNGRB: άŘƛǎŀǎǘŜǊέmeans an occurrenceof
such magnitude as to create a situation in
which the normal patterns of life within an
industrial complex are suddenly disrupted
and in certain cases affecting the
neighborhood seriously with the result that
the peopleare plungedinto helplessnessand
suffering and may need food, shelter,
clothing, medical attention protection and
other life sustainingrequirements;
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Disaster - causes

ÅNatural causes

- Natural calamity : 

Floods,

Earthquakes

ÅMan Made Causes because of 

- Ignorance,

- carelessness, 

- cost cutting

5



City Gas Distribution ï

A Schematic

City Gas Station

District Pressure & 
Regulating Station ( 

DPRS)

Regulating  & 
Metering 
Stations

Kitchen  Burners

GI / Cu Piping 
Pressure 21 mbar

CNG Stations
CNG Dispensing

Pressure 190 - 200 bar

PE Pipeline
Pressure ~ 4 bar

Transmission 
Main Line 

Pressure ~ 60 bar

Transportation 
Pipeline 

Pressure 19 bar

Geysers



ABOUT CNG

Properties Unit Petrol Diesel LPG CNG

Relative 
density

Water = 1 0.74 0.84 0.55 -

Relative 
density

Air =1 - - 1.285 0.64

Auto Ignition 
Temperature

Degree C 360 280 374 540

Flammability 
Range

% in Air 1-8 0.6-5.5 2.2-9.0 5-15

Flame 
Temperature

Degree C 2,030 1,780 1,983 1,900

Octane 
Number

- 87 - 93
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ÅLess Polluting
ÅSafe fuel
ÅEconomical  fuel



HAZARDOUS NATURE OF CNG

ÅColourless

ÅOdourless

ÅHighly Inflammable

ÅMay cause asphyxiation upon inhalation

ÅStored at high pressures
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CNG VALUE CHAIN
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TYPE OF CNG STATIONS

Å Mother station

Å On line station

Å Daughter booster station

Å Daughter station
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Description of station
Å MOTHER STATION

At Mother Station natural gasis tapped from a pipeline. Thisgasis then
compressed by a compressor. This compressed gas (CNG) is then
dispensed through dispensers at the station. Also some of it is
transported by a road vehicle (LCV)to a Daughter/Daughter Booster
station.

Å ONLINE STATION

At Online Station natural gas is tapped from a pipeline. This gas is then 
compressed by a compressor. This compressed gas (CNG) is then 
dispensed through dispensers at the station only.

Å DAUGHTER BOOSTER STATION

Storage cylinders (LCV), filled at the mother stations  and transported to 
the daughter booster station is then dispensed to the vehicles through 
booster compressors.

Å DAUGHTER STATION

Filling at these stations is done from dispensers directly  connected to 
LCV, which are being filled at Mother stations 
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CNG Vehicles Trend ïLucknow

CNG Vehicle Type 

Buses (UPSRTC + City 

buses+ school buses+ 

Pvt buses)

Auto /

Vikram

Taxies / 

School Van
Pvt. Cars Total 

Mar, 2013 1302 6878 799 6150 15129

Dec, 2013 1480 6918 938 7648 16984
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SAFETY 

Where:
ÅTransportation
ïThrough Pipeline network (CS/MDPE)
ï¢ƘǊƻǳƎƘ [/±Ωǎ

ÅInstallations
ÅEquipments

When:
During-
ÅDesign
ÅConstruction 
ÅErection and commissioning
ÅOperations
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SAFETY: PIPELINE(Design phase)
ÅNG pipelines designed in accordance with ASME B 31.8

ÅLine pipes manufactured as per API 5L

ÅAll components of the pipeline shall be designed to be 
suitable and fit for purpose throughout the design life.

ÅConsideration shall also be given to loading due to following 
while selecting nominal wall thickness, t, as per ASME B31.8 
as appropriate:

- Overburden loads

- Dynamic and seismic loads

- Internal pressure fluctuations

- Geo-technical loads (including slides, differential 
settlement of piping, loss of support, and

- thermal effect of the pipeline on soil properties. 14



SAFETY: PIPELINE(Design phase)
- buoyancy control and stability analysis for submerged pipelines

ÅVarious design factors to be incorporated considering different 
location class for different facilities, corrossionallowance etc

ÅMill test,Notchtoughness test, Fracture test etc

ÅPipeline coated with 3 LPE coating.

ÅValves used In buried section of pipelines are butt welded only 
and not flange types

ÅSectionalizing valves are preferably full bore ball valves in 
accordance with API 6D

ÅtǊƻǾƛǎƛƻƴ ƻŦ LƴǎǳƭŀǘƛƴƎ Wƻƛƴǘǎ όLWΩǎύ

ÅProper anchors and supports 

ÅUse of spiral wound metallic gaskets in flange joints

ÅQA/QC through TPIA 
15
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SAFETY: PIPELINE(Construction phase)

ÅSelectionof Qualifiedcontractorsfor work execution
ÅWQTandWPSbeforewelding job asper API1104
ÅContinuousmonitoring of job through PMCalong with
companyrepresentative
ÅNon Destructive testing (NDT) including radiographic
examination(100%)
ÅPipelinelaid with minimum soil coverof 1.2m.
ÅUseof concreteslab/ casingpipesat crossingand critical
locations
ÅMinimum 300mm clearancefrom other utilities
ÅHydrotesting/ pneumatictesting for CS/MDPEpipeline
ÅInertization through Nitrogenpurgingbeforegascharging
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SAFETY: PIPELINE(Construction phase)

ÅFollowing any additional conditions imposed by land owning 
agencies 
ÅUse of Fire Extinguishers During commissioning of P/L.
ÅInstallation of markers/warning boards along the P/L route 
displaying Emergency Nos.
ÅWarning Mat (with emergency contact nos) is laid along with 
P/L 300 mm above pipeline.
ÅSectionalizing valves at Max 3 km distance for steel and 1 km 
for MDPE pipelines
Å¦ǎŜ ƻŦ tt9Ωǎ
ÅBarricading the site.



Å Daily patrolling of the entire network
Å Round the clock manning of SV stations
Å Availability of fire extinguishers at SV stations
Å Information/ updation to district administration, civic authorities. 
Å Liasioningwith utility companies
Å CP testing for pipeline health.
Å Test lead points at every km
Å Checking of gas leaks in valve chambers and flange joints.
Å Emergency Response Vehicle 
ÅManagement of critical spares
Å Use of work permit system
Å Coating survey by pearson/DCVG/CAT or CIPS
ÅOdourization
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SAFETY: PIPELINE(O&M phase)



SAFETY: Transportation through LCV

ÅTREM card
ÅLCV driver training on safe operations
ÅAvailability of extinguishers
ÅFire fighting training 
ÅCNG cylinders in rigid metallic frame
ÅEngaging /disengaging hoses through quick connect 

couplings
ÅGuidelines of motor vehicles act
ÅRegular checking of vehicles 
Å{ǇŀǊƪ ŀǊǊŜǎǘƻǊǎ ƛƴǎǘŀƭƭŜŘ ƻƴ [/±Ωǎ
ÅUse of wheel chokes and earthingƻŦ [/±Ωǎ ŘǳǊƛƴƎ ŦƛƭƭƛƴƎΦ

19



SAFETY : CNG INSTALLATIONS 
(STATIONS) (Design/construction Phase)

ÅThe CNG Stations are designed as per Best National &
International CodesandStandards.

ÅSafetymeasuresat CNGstationsin accordancewith OISD179

ÅPlatformsand crossoversshallbe provided for easeof operation
andmaintenanceof abovegroundpipingwhere required

ÅHigh Tension (HT) pole structure, Transformers,Breakersand
Motor Control Centre (MCC) etc shall be located in non
hazardousarea.

Å Ingressand Egressdesignedfor smooth accessof fire tenders
etc. in caseof emergency.

ÅMinimum Inter-distancesbetween various station facilities and
utilities shallbe asper OISD179.

Å Identification of emergencyassemblypoints 20



INTER-DISTANCES
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SAFETY : CNG INSTALLATIONS 
(STATIONS) (Design/construction Phase)
Å Proper industry type boundary masonry wall at least three (3)

mtrs high including0.6 mtrs barbedwire on top shall be provided
all aroundthe major installation

Å Fencingof compressorandLCVareas
Å Provisionof crashguardsarounddispensingareas.
Å All utility piping at Station shall comply with the requirement of

ASMEB31.3.
ÅWhere buried pipes come above ground, the anti-corrosion

coating on the buried pipe will continue for a length of at least
300mm aboveground.

Å Insulatingjoints shallbe provided to electricallyisolate the buried
pipeline from the abovegroundpipelineandstation piping

Å Isolationvalvesin station inlet piping
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ÅLightening protection shall be provided as per the 
requirements of IS:2309

ÅAll electrical equipment, systems, structures pole lights 
control panel and fencing , etc. are suitably earthed in 
accordance with IS 3043.

ÅAll the compressors, motors, switches, starters etc. 
installed in the premises are of flameproof  construction 
conforming to IS:2148.

Å Switch gear Room is provided at the premises as per 
Indian Electricity Rules.

ÅInstallation of remote ESD switches for high pressure gas 
compressor packages 

ÅApproval of station layout and Licencefrom PESO 
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SAFETY : CNG INSTALLATIONS 
(STATIONS) (Design/construction Phase)



SAFETY : CNG INSTALLATION
STATION (operation Phase)

ÅDisplayof safetysignboards
ÅNo filling while passengeron board
ÅRegularcheckingof vehicles
ÅLeakagechecks
ÅAutomation
ÅRemote operation of extinguishers in dispensing

areas
ÅRegularmaintenanceof fire extinguishers
ÅAvailability of extinguishers in excess to

recommendedof OISD179
ÅRegularcheckingof all electricalconnections
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FIRE EXTINGUISHER REQUIREMENT

Location Type of Extinguishers

Dispensing Unit 1 x 10 kg. DCP & 1 x 4.5 kg. CO-2

Compressor              1 x 10 kg. DCP, 1x 75  kg  DCP  & 2 x    
(Mother/Online station)                         45 kg. Co-2 Flooding System

CNG Storage 1 x 10 kg. DCP

Cascade refuelling Area 1 x 10 kg. DCP

LCV 1 x 10 kg. DCP

MCC/ Electrical Installation { 1 x 4.5 kg CO2 25Sq.M floor area}
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SAFETY : PNG installations

ÅInstallation of warning plates

ÅClamping of GI piping at every 1m 

ÅWelded risers above 20m/40m 

ÅRegulators with UPSO and OPSO

ÅNo concealed piping

ÅSpecific colourcoding (yellow)

ÅDPRS provided with 
ǊŜŘǳƴŘŀƴŎȅΣ t{±ΩǎΣ !ŎǘƛǾŜ ϧ ƳƻƴƛǘƻǊ 
regulator, slam shut valves 

26



SAFETY EQUIPMENT (DESIGN PHASE)

ÅAll electrical components installed in compressors/ 
dispensers are PESO approved and of flameproof type
ÅGas compressors have gas detectors and flame 

detectors installed 
ÅESD switched on compressors and dispensers.
ÅIsolation valves for cutting gas supply
ÅVibration sensors
Åt{±Ωǎ ƛƴ ŜŀŎƘ ǎǘŀƎŜ ƻŦ ŎƻƳǇǊŜǎǎƻǊǎ ŀƴŘ ƛƴ ŘƛǎǇŜƴǎŜǊǎ 

as well as cascades
ÅSafety interlocks for all critical parameters on 

compressor/dispenser
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SAFETY EQUIPMENT (DESIGN PHASE)

ÅAlarms and trips

ÅUse of fire resistant belts for power transmission

ÅTrips for accidental opening of compressor 
package doors

ÅAutomated DCP flooding system for compressor 
units

ÅDispensers provided with breakaway couplings

ÅAll vents at suitable height.

ÅCascade cylinders provided with burst discs
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SAFETY : EQUIPMENTS (operation 
Phase)

ÅRegular calibration of gas detectors and flame 
detectors
ÅwŜƎǳƭŀǊ ŎŀƭƛōǊŀǘƛƻƴ ƻŦ t{±ΩǎΣ t¢ΩǎΣ ¢9ΩǎΣ ƎŀǳƎŜǎ 

etc
ÅEquipments maintained through Experienced 
ƳŀƴǇƻǿŜǊκh9aΩǎ 
ÅUse of OEM spares
ÅHydrotestingof cascades 
ÅPressure vessel testing
ÅMaintenance as per recommended schedule
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SAFETY IN OPERATIONS

ÅProper Ingress and Egress.

ÅQueuing of vehicles.

ÅAvoiding over crowding of vehicles inside station

ÅChecking suitability of vehicles for filling.

ÅDisembarking of passengers.

ÅEnsuring keys are removed.

ÅAwareness among vehicle owners, auto drivers.

Å/ŀƭƛōǊŀǘƛƻƴ ƻŦ {±ΩǎΣ tDΩǎΣ t¢ΩǎΣ ¢¢ΩǎΣ D5ΩǎΣ C5Ωǎ ŜǘŎ
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Other Safety Initiatives

ÅHSE policy

ÅERDMP

ÅClassification of emergencies

ÅEmergency Response Team

ÅMOU on mutual aid

ÅERV

ÅHazopstudy

ÅQRA study

ÅRegular training on safe operations

ÅFire fighting drills

ÅMock drills

ÅSafety committee meetings 31



Other Safety Initiatives

ÅEmergency control centre
ÅDisplay of MSDS at strategic points
ÅAccident/ Emergency reporting procedures
ÅAssembly point for head count
ÅDisplay of  emergency contact nos/ hospitals/ police 

stations/ fire stations
ÅScreening of safety films at CNG stations
ÅSafety awareness programs for PNG consumers
ÅDistribution of safety pamphlets
ÅCelebration of fire service week/ fire & Safety week 

for safety awareness
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Mutual Aid Agreement
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Fire Fighting Training



35

Fire Fighting Training



Consumer Awareness programs 
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