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Details of Green Gas Ltd.

A MoP&NGhas mandated GAIL& I0CLto form a joint
venture for City GasDistribution (CGD)activities In
Agra, Lucknow, Western UP & Uttaranchal, in ! dzd
2005

A GGLwas incorporated on 07th h O 2005 as a Joint
Venture (JV) of GAIL (India) Limited & Indian Oll
CorporationLimited

A GGLcommercially started CGDBusinessactivities in
Agra& LucknowGAIn! LJIRAOG

A GGLcurrently provides Natural Gasto Automotive
customersas CNGand to Domestic, Commercial&
Industrial customersasPNG



Physical Performance

e U e Lucinon

CNG Station

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

APNGRBG R A & | ide@ns &hEoccurrence of
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 people are plungedinto helplessnessand
suffering and may need food, shelter,
clothing, medical attention protection and
other life sustainingrequirements



Disaster- causes

A Natural causes
- Natural calamity :
Floods,
Earthqguakes
A Man Made Causes because of
- lgnorance,
- carelessness,
- cost cutting



City Gas Distribution |
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AlLess Polluting

ASafe fuel

AEconomical fuel

ABOUT CNG

Properties Unit Petrol Diesel LPG CNG
B | \ater =) 0.74 0.84 0.55 -
density
B v© Air =1 : / 1.285 0.64
density

Auto Ignition
Degree C 360 280 374 540
Temperature
Flammabilityl. o, . ajr 1-8 0.65.5 2.2:9.0 515
Range
Sl Degree C | 2,030 1,780 1,983 1,900
Temperature
Octane
Number s i f 2




HAZARDOUS NATURE OF CNG

A Colourless

A Odourless

A Highly Inflammable

A May cause asphyxiation upon inhalation
A Stored at high pressures



CNG VALUE CHAIN
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TYPE OF CNG STATIONS

Mother station

On line station

Daughter booster station
Daughter station



Description of station

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.

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.

DAUGHTER BOOSTER STATION
Storagecylinders LCV), fillecat the mother stations andransportedto

the daughter booster stations then dispensed to the vehiclabrough
booster compressors.

DAUGHTER STATION

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

"l



CNG Vehicles Trend 1T Lucknow

Buses (UPSRTC + City AULO / Taxies /
CNG Vehicle Type| buses+ school buses+ . Pvt. Cars Total
Vikram | School Van
Pvt buses)
Mar, 2013 1302 6878 799 6150 15129
Dec, 2013 1480 6918 938 7648 16984
18000 16984
16000
14000
12000
10000
= Mar, 2
8000 013
6000 ® Dec, 2
013
4000
2000
0 .

Buses Auto / Vikram Pvt. Cars Total



SAFETY

Where:

A Transportation
I Through Pipeline network (CS/MDPE)
BN P dza K [ 1 £ QA

A Installations
A Equipments

When:

During

A Design

A Construction

A Erection and commissioning
A Operations

13



SAFETY: PIPELINE(Design phas

A NG pipelines designed in accordance with ASME B 31.8
A Line pipes manufactured as per API 5L

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

A Consideration 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

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

- thermal effect of the pipeline on soll properties. 14



SAFETY: PIPELINE(Design phas

- buoyancy control and stability analysis for submerged pipelines

A Various design factors to be incorporated considering different
location class for different facilitiesgorrossionallowance etc

A Mill test,Notchtoughness test, Fracture test etc
A Pipeline coated with 3 LPE coating.

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

A Sectionalizing valves are preferably full bore ball valves in
accordance with APl 6D

At NPOAaGAZY 2F LyadZlaAy3a W2AYI
A Proper anchors and supports

A Use of spiral wound metallic gaskets in flange joints
A QA/QC through TPIA

"<



SAFETY: PIPELINE(Construction pha:

ASelectionof Qualified contractorsfor work execution
ANQTand WPSbefore weldingjob asper AP11104
AContinuous monitoring of job through PMC along with
companyrepresentative

ANon Destructive testing (NDT) including radiographic
examination(1.00%0)

Aipelinelaid with minimum soil coverof 1.2m.

AJseof concreteslab/ casingpipesat crossingand critical
locations

AVinimum 300 mm clearancefrom other utilities
Adydrotesting pneumatictesting for CS/MDPBpipeline
Anertization through Nitrogen purgingbefore gascharging

16



SAFETY: PIPELINE(Construction pha:

AFollowing any additional conditions imposed by land owning
agencies

AJse of Fire Extinguishers During commissioning of P/L.
Anstallation of markers/warning boards along the P/L route
displaying Emergency Nos.

ANarning Mat (with emergency contaatos) is laid along with
P/L 300 mm above pipeline.

ASectionalizing valves at Max 3 km distance for steel and 1 km
for MDPE pipelines

EENCNOSEIONT - RagEey

Marricading the site.

"



SAFETY: PIPELINE(O&M phase

A Daily patrolling of the entire network

A Round the clock manning of SV stations

A Availability of fire extinguishers at SV stations

A Information/ updation to district administration, civic authorities.
A Liasioningwith utility companies

A CP testing for pipeline health.

A Test lead points at every km

A Checking of gas leaks in valve chambers and flange joints.
A Emergency Response Vehicle

A Management of critical spares

A Use of work permit system

A Coating survey bpearsonDCVG/CAT or CIPS

A Odourization

18



SAFETY: Transportation through LCV

A TREM card

A LCV driver training on safe operations
A Availability of extinguishers

A Fire fighting training

A CNG cylinders in rigid metallic frame

A Engaging /disengaging hoses through quick connect
couplings

A Guidelines of motor vehicles act

A Regular checking of vehicles
A{LI NJ] INNBaAG2NER Ayad
A Use of wheel chokes andarthing2 ¥ [ /

19



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

A The CNG Stations are designed as per Best National &
International Codesand Standards

A Safetymeasuresat CNGstationsin accordancavith OISD179

A Platformsand crossoversshall be provided for easeof operation
and maintenanceof aboveground piping where required

A High Tension (HT) pole structure, Transformers, Breakers and
Motor Control Centre (MCC) etc shall be located in non
hazardousarea

A Ingressand Egressdesignedfor smooth accessof fire tenders
etc. In caseof emergency

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

A Identification of emergencyassemblypoints 20



INTERDISTANCES

INTER DISTANCES
BETWEEN VARIOUS FACILITIES OF NATURAL GAS HANDLING AT

INSTALLATION

oewses S

From 1 > 3 4 5 6

(in meters)

1. CNG - 3 2 3 6
Compressor

2. CNG 3 - 2 -+ 6 -
Dispensing Unit

3. Storage 2 2 - T-1 T-1 T-1
cascade (Min-6)

4. OQOuter 3 -+ T-1 - 6 4
boundary wall/ CLF

5 MS/HSD 6 6 T-1 6 - 6
dispenser (Min-6)

6. Vent of 6 - T-1 B 6
MS/HSD u/g (Min-4)

storage tanks

7. Filling point of
MS/HSD

7
6 T-1
(Min-3)
-Do-
'DO—
(Min-4)
-Do-
-Do-
- 6
6 -

VAl



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

A Proper industry type boundary masonry wall at least three (3)
mtrs high including 0.6 mtrs barbed wire on top shall be provided
all aroundthe major installation

A Fencingof compressorand LC\areas
A Provisionof crashguardsaround dispensingareas

A All utility piping at Station shall comply with the requirement of
ASMEB31.3.

A Where buried pipes come above ground, the anti-corrosion
coating on the buried pipe will continue for a length of at least
300mm aboveground.

A Insulatingjoints shallbe provided to electricallyisolate the buried
pipeline from the aboveground pipeline and station piping

A Isolation valvesin station inlet piping

22



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

A Lightening protection shall be provided as per the
requirements of 1S:2309

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

A All the compressors, motors, switches, starters etc.
Installed in the premises are of flameproof construction
conforming to 1S:2148.

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

A Installation of remote ESD switches for high pressure gas
compressor packages

A Approval of station layout and.icencefrom PESO

23



SAFETY : CNG INSTALLATION

STATION (operation Phase)

A Displayof safety signboards

A Nofilling while passengeon board
A Regularcheckingof vehicles

A Leakagechecks

A Automation

A Remote operation of extinguishers in dispensing
areas

A Regulamaintenanceof fire extinguishers

A Availability of extinguishers in excess to
recommendedof OISD179

A Regularcheckingof all electricalconnections

24



FIRE EXTINGUISHER REQUIREME

Location
Dispensing Unit

Compressor
(Mother/Online station)

CNG Storage
Cascade refuelling Area
LCV

MCC/ Electrical Installation

Type of Extinguishers
1x10kg. DCP & 1 x 4.5 kg. CO-2

1x 10kg. DCP, 1x 75 kg DCP & 2 X
45 kg. Co-2 Flooding System

1x 10 kg. DCP
1x 10 kg. DCP
1x 10 kg. DCP
{1x 4.5kg CO2 25SgM floor area}



SAFETY : PNG Installations

A Installation of warning plates
A Clamping of Gl piping at every 1m
A Welded risers above 20m/40m
A Regulators with UPSO and OPSO
A No concealed piping
A Specificcolour coding (yellow)
A DPRS provided with
S Y @RS THATY IS |
regulator, slam shut valves

I+

Qa 2

26



SAFETY EQUIPMENT (DESIGN PHA

A All electrical components installed in compressors/
dispensers are PESO approved and of flameproof type

A Gas compressors have gas detectors and flame
detectors installed

A ESD switched on compressors and dispensers.

A 1solation valves for cutting gas supply

A Vibration sensors

A O35 e S OK aWras ‘2380
as well as cascades

A Safety interlocks for all critical parameters on
compressor/dispenser

Y&



SAFETY EQUIPMENT (DESIGN PHA

A Alarms and trips
A Use of fire resistant belts for power transmission

A Trips for accidental opening of compressor
package doors

A Automated DCP flooding system for compressor
units

A Dispensers provided with breakaway couplings
A All vents at suitable height.
A Cascade cylinders provided with burst discs

28



SAFETY : EQUIPMENTS (operation
Phase)

A Regular calibration of gas detectors and flame
detectors

AwS3dzZf F NJ OFf AN GA2Y 27
etc

A Equipments maintained through Experienced
YIyLR2 6SNkh9aQa

A Use of OEM spares

A Hydrotestingof cascades

A Pressure vessel testing

A Maintenance as per recommended schedule

V4l



SAFETY IN OPERATIONS

A Proper Ingress and Egress.

A Queuing of vehicles.

A Avoiding over crowding of vehicles inside station
A Checking suitability of vehicles for filling.

A Disembarking of passengers.

A Ensuring keys are removed.

A Awareness among vehicle owners, auto drivers.
Eoa BN SGN NISERRITTAY. 2 /0 2 T N ELEa0 8, 5
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Other Safety Initiatives

A HSE policy

A ERDMP

A Classification of emergencies
A Emergency Response Team
A MOU on mutual aid

A ERV

A Hazopstudy

A QRA study

A Regular training on safe operations
A Fire fighting drills

A Mock drills

A Safety committee meetings

31



Other Safety Initiatives

A Emergency control centre

A Display of MSDS at strategic points

A Accident/ Emergency reporting procedures
A Assembly point for head count

A Display of emergency contacios hospitals/ police
stations/ fire stations

A Screening of safety films at CNG stations
A Safety awareness programs for PNG consumers
A Distribution of safety pamphlets

A Celebration of fire service week/ fire & Safety week
for safety awareness

32



Mutual Aid Agreement

re II u
| td.,
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Fire Fighting Training
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Fire Fighting Training
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Consumer Awareness programs



