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1. The SAARC Workshop on Experience Sharing of Construction, Operation
and Maintenance of LNG Facilities in India was held in River View Resort,
Chiplun, Near Dabhol, Maharashtra, India on 22-23 April 2014 with the
collaboration of GAIL Training Institute, Noida, Uttar Pradesh, India.

2. The programme of the workshop is attached as Annex.- I.

3. The following 15 delegates from the Member States namely Afghanistan,
Bangladesh, India, Maldives and Sri Lanka participated in the workshop.

Afghanistan Mr. Zahid Waleed
Commercial attache
Consulate General of Afghanistan-Mumbai

Bangladesh Dr. Syed Masum Ahmed Choudhury
Deputy Secretary
Energy & Mineral Resources Division
Ministry of Power, Energy and Mineral Resources
Mr. Kazi Mohammad Anwarul Azim
Manager (LNG Cell)
Bangladesh Oil, Gas and Mineral Corporation (Petrobangla)

India Mr. Manas Das
DGM (Marketing)
GAIL (India) Limited
Mr. Asheesh Shrivastava
SM (BD)
GAIL (India) Limited
Mr. Ayush Gupta
DGM (HRD)
GAIL (India) Limited
Mr. Saikat Chakraborty
Deputy Manager
GAIL (India) Limited
Mr. Aneel Bhatt
Sr. Manager (Marketing)
GAIL (India) Limited
Mr. A.K. Thapa
Deputy Manager (HR)
GAIL (India) Limited
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Mr. S. Roy Mandal
DGM ( O & M)
GAIL (India) Limited
Mr. R.K. Potla
Chief Manager (HR)
GAIL (India) Limited

Maldives Mr. Abdullah Maumoon
Managing Director
Maldives Gas Private Limited
Mr.Ahmed Mohamed Shuaib
Assistant Manager
State Trading Organization

Sri Lanka Mr.  R.J. Gunawardana
Addl. Secretary (Technical)
Ministry of Power & Energy
Mr. M.G.A. Goonetilleke
Director (Technical)
Ministry of Power & Energy

4. The delegation from each Member State made their country presentation to
the participants of the workshop on the subject as well as overview of energy
supply and demand situation in their respective country. Their presentations
are attached as Annex.- II to V.

5. The workshop included various technical sessions on LNG industry
overview, issues & challenges in the LNG value chain, experience sharing on
terminal commissioning, operation & maintenance of LNG facility and
economics of the LNG facility. The Resource Persons for this workshop were
renowned LNG Industry experts from GAIL (India) Limited, Ratnagiri Gas
and Power Private Limited (RGPPL), Petronet LNG Limited (PLL), Indian Oil
Corporation Limited, Hazira LNG Private Limited and Shell. The following
five Resource Persons participated in the workshop. Their topics are given in
front of their names.

 LNG Industry Overview: Issues & Challenges (including LNG Value Chain:
Exploration, Liquefaction, Shipping, Storage & Regasification) by Mr. V. N.
Datt, General Manager (Marketing), GAIL (India) Limited;
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 LNG Facility Project: from concept to commissioning by Mr. A. K. Jana,
Deputy Managing Director, Ratnagiri Gas and Power Private Limited
(RGPPL), India;

 Operation & Maintenance of LNG Facility by Mr. Sanjay Kumar Rastogi,
General Manager (Operations), Petronet LNG Limited (PLL), India;

 Economics of LNG Facility by Mr. Sham Sunder, Principal Advisor
(Business Development-Gas), Indian Oil Corporation Limited and Ex-
Director-PLL , India;

 Safety in LNG Facilities by Mr. Devendra Bathija, HSE Manager, Hazira
LNG Private Limited, India;

The presentations of Resource Persons are attached as Annex.-VI to X.

6. The workshop was inaugurated by Mr. A. K. Jana, Deputy Managing
Director, Ratnagiri Gas and Power Private Limited (RGPPL), India. Mr. Sunil
Kumar, General Manager (Training), GAIL (India) Limited delivered his
Welcome Speech in inaugural session of the workshop. His speech is placed at
Annex.- XI.

7. On behalf of Director SAARC Energy Centre, Islamabad, Mr. Md. Anwarul
Islam, Research Fellow welcomed the delegates in SAARC workshop. His
Welcome Speech is placed at Annex.-XII.

8. A Welcome Dinner was hosted for the participants on 21 April 2014 in River
View Resort, Chiplun which was also attended by senior officials of GAIL
(India) Limited which provided an excellent opportunity for informal
exchange of views on LNG Industry.

9. In the valedictory session, after exhaustive discussion amongst the
participants the following recommendations have been made:

 It is recommended to organize such workshops more frequently in large
scale for the SAARC nations and the capability building will have a very
positive multiplier effect on the Energy-Economy of SAARC nations;
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 To ensure regional energy security, SAARC Energy Centre may consider
to arrange further workshops for Policy Makers from the Member States
to ensure regional cooperation with special emphasize on LNG business;

 SAARC Energy Centre may arrange more workshops and training
programmes exclusively on LNG sourcing, negotiation and contracting;

 SAARC Energy Centre may arrange ASME Certification Program with
the help of GAIL (India) Limited;

 Options of LNG re-export from the planned/existing LNG receiving/re-
gasification terminal(s) in India to the other SAARC nations may be
explored;

 Transnational pipelines & natural gas trade among SAARC countries
may be explored with the consideration of installing regional/sub-
regional LNG terminals with associated facilities;

 Delegates recommend that SAARC Energy Centre may organize the
visits of technical teams from Member Countries to the LNG facilities as
well as Oil & Gas Processing facilities in other SAARC countries.

 GAIL (India) Limited, due to its vast presence in the entire LNG value
chain, may be engaged/requested to guide and facilitate in development
of the LNG facilities in other SAARC Member States.

10. On behalf of the participants from the Member States Mr. M.G.A. Goonetilleke,
Director (Technical), Ministry of Power & Energy, Sri Lanka expressed a Vote of
Thanks.

11. A field visit was arranged on 22 April 2014 to LNG Facility at Dabhol of Ratnagiri
Gas & Power Private Limited (RGPPL) to give on ground perspective to the
workshop participants. The participants visited jetty, control room, storage
facility & other facilities at RGPPL’s LNG terminal. Mr. Probhat Singh, Director-
Marketing, GAIL (India) Limited attended in the Concluding Session as a Chief
Guest, and distributed certificates among the participants.
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SAARC Workshop on “Experience Sharing of Construction, Operation and Maintenance of
LNG Facilities” is being organized at River View Resort Chiplun, Near LNG Terminal of M/s
Ratnagiri Gas and Power Pvt. Ltd. Dabhol in Maharashtra, India in collaboration with GAIL
Training Institute NOIDA Uttar Pradesh, India from 22-23 April, 2014. The Programme of the
Workshop is attached.

Location of River View Resort, Chiplun.

River View Resort Chiplun is 255 km from Mumbai International Airport and it takes 6 hours
to reach there.
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Address of River View Resort, India.

Dhamandivi, ParshuramKshetra, Near Parshuram Temple,
TalukaKhed, Lote, DistRatnagiri. Maharashtra 415707 India
Telephone Nos: +(91) 2355 259081 upto 83 & 205754 upto 56
Mobile No.: +(91) 9011009425
Fax: +(91) 2355 259080.
Email: info@chiplunhotels.com; alpanachauhan@chiplunhotels.com

A representative will be present at the Mumbai International Airport holding a placard (as per
sample below) to receive the delegates. In case of facing any problem in tracking the
representative of Hotel, please contact 24 hours hotel’s concierge at +(91)2355259081. However,
if there is any issue with regards to logistics, pick up/ drop arrangements, Mr. B K Kullu from
GAIL may please be contacted at +(91)9967925113.

Contact officials for the workshop
1. Mr. Md. Anwarul Islam

Research Fellow
SAARC Energy Centre, Islamabad.
Phone No.:+92-51-222 8802
Cell No.: +92-345-4054344
Email:anwar@saarcenergy.org

2. Mr. Sunil Kumar
GM (Training)
GAIL Training Institute
Phone No.:+91-120-2515353
Cell No.:+91 98 1198 8897
Email: sk02404@gail.co.in

River View Resort
Chiplun

SAARC – GAIL Workshop

1. Mr. ___________
2. Dr. ___________
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Information Regarding Hotel Rooms

SAARC Energy Centre has already reserved accommodation for the delegates who have
confirmed their participation for the Workshop and reservations have been made in River
View Resort, Chiplun. For guidance in this regard, please contact 24 hours hotel’s concierge
(contact numbers already provided on Page 2 of this Circular) or Mr. Shashank Saxena (Contact
No. +91-88-0009-6084) from GAIL Training Institute.

Important Information

 Each delegate/participant is required to obtain visa for India pursuant to the Indian
Rules and Regulations.

 The participants are required to take polio drops before traveling to India as per Indian
immigration rules.

 SEC will provide hospitality for maximum three nights; delegates are advised to arrive
in Mumbai in the forenoon on 21 April 2014 and depart on 24 April 2014.

 On 22 April 2014, the Workshop is scheduled to start at 0900 hrs whereas registration
will be done from 1900 hrs to 2000 hrs on 21st April 2014. Programme of the Workshop
is attached.

 Kindly furnish your travel itinerary to SEC (if you have not already done) so that you
are received at the Mumbai International Airport, India and transported to River View
Resort, Chiplun on complimentary basis.

 Please indicate in case you have any specific meal requirements so that hotel
management is apprised about it.

 Kindly send the passport, VISA scanned copies &your travel itinerary by 5 April 2014
so that hotel is informed accordingly.

 A Welcome Dinner will be hosted for all delegates and dignitaries on 21 April 2014 at
Hotel River View Resort, Chiplun from 2000 hrs onwards.

 During the Workshop on 22 and 23 April 2014, lunches will be provided. There shall be
two tea breaks each on 22 and 23 April2014 during which tea/coffee and snacks will be
served.

 No workstation shall be available; delegates are requested to bring their own laptops (if
required), however, all presentations will be loaded on the laptop installed in the
Workshop Venue.

General Information

 The temperature is expected to remain between 34-35 °C in Chiplun, India.
 The Currency of Indian Rupee (INR)- 1 US Dollar is approximately equivalent to INR

61.05. Currency and foreign exchange rates can be calculated at
http://www.oanda.com/currency/converter/

 The delegates may enjoy complimentary buffet breakfast, three pieces pressing of
clothes per day per person and internet, however, facilities such as mini bar, telephone
calls, room service and other incidentals are not included.

*****
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Programme
SAARC Workshop on

“Experience Sharing of Construction, Operation and Maintenance of
LNG Facilities in India”

22-23April, 2014
River View Resort, Chiplun, India.

Monday, 21April, 2014

Guests Arrive in Chiplun, India.

Time(hrs) Description

1900 onwards Registration followed by Welcome Dinner

Tuesday, 22 April 2014

Inaugural Session

Time(hrs) Description

0900 – 0905 Inaugural Programme: Welcome of Delegates

0905 – 0910 Welcome Address by Mr. Sunil Kumar, GM (Training), GAIL

0910 – 0915 Lighting of Lamp

0915 – 0920 Welcome Address by Md. Anwarul Islam, Research Fellow, SEC

0920 – 0925
Inaugural Address by Mr. A. K. Jana Dy. Managing Director, Ratnagiri Gas
and Power Private Limited

0925 - 0930 Short Film on GAIL Training Institute, Noida

0930 - 1000 Group Photo, Refreshments, Networking

1000 – 1100

Country Presentations (10 minutes for each Member State)
 Afghanistan
 Bangladesh
 India
 Maldives
 Sri Lanka

Technical Session – I

By: Shri V N Datt, GAIL

1100 – 1230
LNG Industry Overview: Issues & Challenges (including LNG Value Chain:
Exploration, Liquefaction, Shipping, Storage & Regasification)

1230 – 1330 Travel for Ratnagiri Gas &Power Pvt.Ltd. (RGPPL),Dabhol
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Time(hrs) Description

1330 – 1430 Networking Lunch at RGPPL

Site Tour for RGPPL LNG Facility

1430 – 1700 Visit to Jetty, Control Room & other facilities at RGPPL

1700 – 1730 Networking Tea at RGPPL, Dabhol

1730 – 1930 Visit to Guhagar Beach

1930 – 2030 Travel from RGPPL to River View Resort, Chiplun

Wednesday, 23rd April 2014

Technical Session – II

By:  Shri A K Jana, Ratnagiri Gas & Power Pvt. Ltd.

0930 - 1100 LNG Facility Project: from concept to commissioning

1100 – 1130 Networking Tea

Technical Session – III

By: Shri Sanjay Rastogi, Petronet LNG Ltd.

1130 – 1300 Operation & Maintenance of LNG Facility

1300 – 1400 Networking Lunch

Technical Session – IV

By:  Shri Sham Sunder, Ex-Director, PLL

1400 – 1530 Economics of LNG Facility

1530 – 1600 Networking Tea

Technical Session – V

By: Shri DevendraBathija, Hazira LNG Pvt. Ltd.

1600 – 1730 Safety in LNG Facilities

Valedictory Session

1730 - 1740 Recommendations and Roadmap

1740 – 1745 Concluding remarks by Research Fellow, SEC

1745 – 1800 Award of Certificates

1800 – 1805 Address by the Chief Guest

1805 – 1810 Vote of Thanks

Thursday, 24 April 2014

Delegates Depart

*************
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An

Introduction To 

Afghanistan  

Natural Gas Resources

The U.S. Geological Survey–Afghanistan Ministry
of Mines and petroleum Joint Oil and Gas
Resource Assessment Team, Using a geology-based
assessment methodology, estimated mean
volumes of undiscovered natural resources in
Afghanistan: 1,596 million barrels of crude oil,
15,687 billion cubic feet of natural gas, and 562
million barrels of natural gas liquid.

Exploration of Natural gas was started in 1957, 
Afghan natural gas production reached 275 million 
cubic feet per day (Mmcf/d) in the mid-1970s. 
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Due to decline in reserves from producing fields,
output gradually fell to about 220 Mmcf/d by 1980.
Then Jorquduq field was drilled and it was

expected to boost Afghan natural gas output to 385
Mmcf/d by the early 1980s.
In the 1980s, USSR decided to build a 180km

pipeline that would export natural gas across the
Amu Darya into the country. The natural gas
production increased to 240 Mmcf/d and 97
percent was exported to the USSR via the pipeline.
Civil war and conflict severely hampered the

export of natural gas and finally cut off the natural
gas export. By the mid-1990s there was little
mineral or oil and gas extraction.

Significant Hydrocarbon Basins are located in

I. Amu-Darya basin: Northern regions of
Afghanistan, extended to Tajikistan.

II. Afghan- Tajik basin: Northern regions of
Afghanistan extended to Uzbekistan and
Turkmenistan.

III. Helmand basin: South-west of Afghanistan
extended to Pakistan.

IV. Katawaz basin: south-east of Afghanistan
extended to Pakistan.

V. Herat basin( Tripul ): West of Afghanistan
extended to Iran.
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Map and table showing the major natural gas         
basin in Afghanistan 

Gas Reserves in northern Afghanistan that are stabilized 
to exploit :

 Angot : this Field is 6 km far from sary pul town, and 14
exploratory wells have been drilled in this field ,The overall
reserve is about 4 million tones .

Aq Darya: this field is located in four kilometers east of the
Sarypul town and the first exploratory well was drilled in may
1974 and the overall reserve is estimated at about 2 million
tones.

Khwaja Burhan :Is located in 35 kilometers south-east
of the city of Sheberghan and the over all reserve has
been estimated 4 to 5 billion cubic meters.
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Yatem Taq: Is one of the largest gas fields in Jawzjan
province and the over all reserve of this field is
estimated around 20 to 25 billion cubic meters.

Khwaja Gugrdak: This field is located 22 kilometers
southeast of the town of Sheberghan overall reserves are
estimated about 8/46 billion cubic meters operation
started from 21 October 1967 .This area is part of the gas
produced exported by pipeline to the Soviet Union and
the other part of it was transferred to the power and
fertilizer plant in Mazar-i-Sharif.

 jarghdouq: The field is located in Sheberghan and gas
reserves are estimated around 41 billion cubic meters.

Gas resources present utilization

 present production from 35 producing well of 4 fields-
Gerqudq, Yatim Taq, Khoja Gerdak and shakarak is: 
567000 cubic meter.

Gas supplied to Northern Fertilizer plant at Mazar 
sharif is: 456000 cubic meter

About 100,000 cubic meter Gas is supplied to 
domestic consumers Sheberghan, Aqcha and Khoja 
dokoh Districts .

A pilot project for CNG production is now at 
advanced stage at Shebergan.
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Why to Invest in Afghanistan 

Unique opportunities to access untapped mineral 
resources and underexplored region.

Competitive and stable fiscal regime

Strong support from government of Afghanistan and 
International community.

Proximity to key growth markets, Afghanistan is the 
conduit between central, south and west Asia and Europe 
.

 Infrastructure development program focused on resource 
corridors.  

Assets located in Stable provinces with “Mines Protection 
Unit” Established to provide security.

Thank

You 
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1.0  INTRODUCTION

2.0  OPERATION OF PROCESS UNITS

3.0  OPERATION OF UTILITY AND OTHER 
SUPPORTING UNITS

2



 The terminal to receive liquefied natural gas (LNG) from Ship 
tankers with capacity from 65,000 to 216,000 m3. 

 LNG to be stored, regasified in the terminal, and sent out via 
pipeline network to consumers.

 All Process utilities system designed to cater 5.0 MMTPA Sendout

1. TYPICAL REQUIREMENT OF LNG TERMINAL

3



2.1 LNG TANKER UNLOADING SYSTEM
2.2 LNG STORAGE SYSTEM
2.3 LNG HOLDING/RECIRCULATION SYSTEM
2.4 BOG VAPOR HANDLING SYSTEM
2.5 LNG SEND-OUT SYSTEM
2.6 COLD RECOVERY SYSTEM
2.7 HEAT RECOVERY SYSTEM
2.8 FLARE SYSTEM
2.9 TRUCK LOADING FACILITY

2. DESCRIPTION OF PROCESS UNITS
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 The facility designed to unload only one tanker of 65,000 to

216,000 m3 capacity. Ship will be at maximum saturation pressure

of 0.15 kg/cm2g on arrival at berth and transfer LNG at maximum

unloading flow rate of 15,000 m3/h.

 The LNG is pumped via the ship's pumps to LNG Storage Tanks.

 The delivered LNG will be unloaded from the ship through LNG

Unloading Arms to the storage tanks through main LNG

unloading header.

2.1 LNG TANKER UNLOADING SYSTEM

5



 Two full containment LNG Storage Tanks of 155,000 m3 net 

capacity.

 Each tank provided with top and bottom filling options to 

unload product into the tanks considering the density of the 

product in the tank and that received from the ship.

2.2 LNG STORAGE SYSTEM
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When the terminal is in holding mode, a part of the LNG from the
tank send-out pumps is required for cooling down the LNG
unloading line between tanks and jetty head.

2.3 LNG HOLDING/RECIRCULATION SYSTEM
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T-101/02

Ship

To C-0101A/B From C-0101A/B

XV1803HV1804

XV1301
/02

XV1201

XV1101
/02/03 XV1202

XV
13

03
XV2002

PV2004
/04A

XV2003

LV2001
/02

XV
20

06

XV1203 XV1204

XV
18

01
/02

4”

38”

36”

4”

7



BOG from the storage tanks is routed to the boil-off gas header.  
BOG header further connects to BOG Suction Knock Out Drum (V-
0102). The BOG flows from V-0102 to each BOG compressor. The 
header pipe line also connects the storage tank to ship vapor return 
line, flare stack, and BOG compressor.
Unloading Mode

2.4 BOG VAPOR HANDLING SYSTEM
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 LNG from the storage tanks is pumped by LNG In-tank Pumps.
Part of the pumped flow can be sent to an LNG truck loading
station. The main flow is sent to the HP send-out pumps and the
vaporizers. The LNG flow is split into two streams.

 The LNG from the recondenser is directed to the LNG HP Pumps,
which discharge the LNG to the vaporizers.

 HP Pumps discharge LNG to Vaporizers.
 Natural gas(RLNG) is finally sent to ultrasonic metering station

before being conveyed to the gas pipeline.

2.5 LNG SEND-OUT SYSTEM

10



2.5 Continue…..
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The cold energy taken by the glycol water (GW) solution by
vaporizing LNG in the STV is utilized to chill down in CW/GW
Heat exchanger (E-0351) for providing cold to the water required for
various facilities like N2 Package, CW/COW Heat exchanger (E-
0710)

2.6 COLD RECOVERY SYSTEM
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 The Cogeneration Heat Exchangers (E-
0340A/B/C) is installed in flue gas duct of 
GTG (G-0301A/B/C). The heat recovered 
in these exchangers is transferred to hot 
water (HW). 

 HW enter the exchangers at 100 °C and 
exit at 152 °C.

2.7 HEAT RECOVERY SYSTEM
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A disposal system is provided to safely relieve any excess gas from 
the storage tank area.

The flare is designed to collect any relief from recondenser and
compressor including any blow down from LNG tanks, vaporizers,
etc. The following systems are connected to flare header:
Vents from BOG Compressors (C-0101A/B) 
Relief from fuel gas system
Blow down from LNG vaporizers (SCV and STV)
Blow down from LNG tank vapor system
Blow down from NG send-out header

2.8 FLARE SYSTEM
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 LNG send-out via truck to users is provided as well.

 One truck loading scale is designed to load around 15,000 kg of 

LNG per truck. LNG Truck Loading Arm and Truck Return will 

be in service of truck loading facility.

2.9 TRUCK LOADING FACILITY
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 SERVICE WATER SYSTEM
 POTABLE WATER SYSTEM
 FIRE PROTECTION SYSTEM 
 INSTRUMENT AND PLANT AIR SYSTEM 
 NITROGEN SYSTEM 
 FUEL GAS SYSTEM 
 DIESEL OIL SYSTEM 

3. DESCRIPTION OF UTILITY AND OTHER 
SUPPORTING UNITS
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Raw water source 
i) Rain water collected from top roof of both two LNG tanks
ii) Water through barge at the location of the tug berth. 
iii) The raw water from local municipal source.

POTABLE WATER SYSTEM
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 The system consist of fire water system, dry chemical powder

system, portable & wheeled extinguisher, mobile fire fighting

equipments/tenders, clean agent system etc.

 Fire water is collected in a Fire & Service Water Reservoir with 

two compartments separated by concrete wall.

 The fire water distribution system delivers fire water to hydrants, 

indoor hose cabinets and water spray system

FIRE PROTECTION SYSTEM 
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Instrument air with dew point of (-)40 oC at atmospheric 
pressure is used for: 
Pneumatic instruments, ignition air for flare pilots and as feed air to 
nitrogen generation units. 
Plant air is used for:
Pneumatic tools and air driven pumps through hose stations. 
Instrument air is compressed and dried through air dryer. The 
instrument air is distributed at a nominal pressure of 8.0 kg/cm2 g.

The system consists of Air Compressors, Air Dryers and Plant Air 
Receiver and Instrument Air Receiver. 

INSTRUMENT AND PLANT AIR SYSTEM 
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 Nitrogen Generation Package consists of one 100% capacity air 
separation unit (ASU), two liquid nitrogen storage vessels and two 
units of 100% natural draft nitrogen vaporizer.

 ASU separates nitrogen from the instrument air and produce both 
gaseous and liquefied nitrogen with less than 100 ppm oxygen.

 The gaseous nitrogen can be directly supplied to the nitrogen 
distribution network, meanwhile the liquid phase nitrogen is 
stored in two nitrogen vessels.

 Upon using the liquid phase nitrogen, it needs to be vaporized in 
nitrogen vaporizer and then sent to the nitrogen distribution 
network.

NITROGEN SYSTEM 
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 Send-out NG is used as fuel. The NG is taken at the upstream of 
the metering stations. The fuel gas which temperature is reduced at 
around (-)34.5 oC due to pressure let down from 90 to 26.5 kg/cm2

g, is heated by Fuel Gas Air Heaters and the exit temperature is 
maintained between 5 ~ 15 oC.

 The heated fuel gas at 26 kg/cm2 g is supplied to the gas turbine 
generators and flare pilot, SCV, and canteen.

FUEL GAS SYSTEM 
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 Diesel oil is supplied from outside by truck unloading 
arrangement. The connection is located at the suction line of the 
Diesel Oil Pumps. 

 Diesel oil is pumped and stored in the Diesel Oil Tank. The diesel 
oil pump will also supply diesel oil to users such as Fire Water 
Pumps, two units of Gas Turbine Generators (G-0301A/B) and 
Emergency Generator (G-0302).

DIESEL OIL SYSTEM 
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UNLOADING OPERATION
 Prior to the ship unloading, the pressure of storage tank should

be reduced to 70-80 mbarg (lower than average operating
pressure), which is below the pressure in the ship’s cargo tank
(0.15 kg/cm2g).

 This enables the boil-off gas from the ship to pass to the tanks
via the vapor return arm . This will partially cool down the vapor
return arm and vapor headers.

 During ship unloading, the pressure of the LNG storage tank
will raise up to 0.20 – 0.23 kg/cm2g (maximum 0.25 kg/cm2g).
Both BOG compressors may be in service for some tiimes to
control tank pressure.

1



Following step of operations will be performed on arrival of LNG 
cargo:
 Stopping LNG circulation.
 Confirm Nitrogen purge of unloading arms swivel joint.
 Mooring of LNG carrier.
 Setting and fixing gangway to ship side.
 Connecting the communication cable / test.
 Connecting the pneumatic hose (for ESD transmission)
 Preparing joint safety check before unloading operations.
 Vapor and liquid arm connection, N2 purging and leak test.
 Pre-unloading meeting.
 Initial gauging of cargo.
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The preparation of unloading operation will include:
 Emergency shut down test in hot condition.
 The cargo piping cooling down followed by cooling down of 

liquid arms. Cargo tank spray pumps will be used for this activity.
Cooling down will be completed when temperature of the liquid 
line reaches (-)120 deg C.

 Emergency shut down test in cold condition. It will be activated 
from the ship and the shore terminal respectively. The ship 
vaporizer may be started up to be ready if required in case the 
terminal is having any problem to supply vapor to prevent any 
drop in pressure in the cargo tank.
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The LNG density in the tanker relative to the LNG density in the 
terminal storage will determine whether the bottom or top storage 
tank fill connection must be used.

The important matters regarding the LNG unloading will be given 
as follows:
 The ship pumps are started one by one beginning with low flow 

rate and after terminal agreement.
 Following the terminal request, the flow rate of each pump will 

be increased until the pump reaches its nominal value within 
range of 30 to 60 minutes.

4
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 As the unloading operation proceeds, the decrease of cargo tank 
pressure is compensated by the return of gas from the LNG 
receiving tank.

 Operators have the duty to check the BOG pressure and tank 
levels (including ship and terminal storage level tank).

 The maximum operating pressure of LNG storage tank is 0.25 
kg/cm2g. If the BOG pressure is higher than 0.23 kg/cm2g, the 
operator shall start the second compressor. 

 If the high level pre-alarm setting approaches for LNG level 
inside the tank is activated then the unloading will be switched to 
the other tank by opening the filling valves (bottom or top) of the 
second tank followed by closing the filling valves of the first 
tank. Normally, the liquid filling is not allowed to across the high 
level.

 During tanker unloading, LNG stream is sampled to analyze the 
composition by LNG sampling system.
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 As the unloading operation approaches completion, Unloading 
arms are isolated one by one.

 After completion of LNG unloading, LNG loading arms are 
drained and purged one by one.

 Unloading arm is disconnected after ensuring that there is no 
presence of hydrocarbon inside arm.

 Vapour unloading arm is disconnected at last.
 Closing CTM 
 Disconnection of pneumatic hose.
 Disconnection of Communication cable.
 Disconnection of Gangway tower.
 Unmooring of ship  and departure.
 Re-establish LNG circulation in LNG Unloading header

6
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Maintenance Of LNG Terminal



Maintenance Philosophy

– Preventive Maintenance
– Predictive Maintenance

• Continuous monitoring of health of static/rotating 
equipment's, plant installations.

– Breakdown Maintenance
• Maintenance of non critical equipment's with respect 

to operation of terminal.
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Critical equipments

• Jetty and Unloading arms
• In tank and HP LNG pumps
• BOG compressors
• FW pumps
• Instrument air compressors
• GTG & EDG



Mechanical Maintenance



Preventive Maintenance

• Periodic maintenance activities for equipment's are based on
– Time- Monthly, quarterly, half yearly , yearly basis.
– Running hours- 1000 hrs., 2000hrs., 4000 hrs. etc. basis.

• Schedule for the preventive maintenance is prepared based
on the OEM recommendations and based on the past
experience with particular equipment or similar type of
equipment.

• Schedule for preventive maintenance can also be prepared
based on the criticality of equipment's.



Preventive maintenance

• BOG Compressor:
– 4000hrs: Inspection of Valves, End clearance checking, Unloader actuator 

inspection etc.
– 8000hrs: In addition to above checking of bearing clearances, crosshead shoe 

inspection etc. 

• LNG In-tank Pump/ HP Send-out pump:
– 8000hrs: checking of bearing clearances, wear ring clearances etc. 
– Subsequent maintenance can extended as per the recommendation of OEM 

based on maintenance observations.



Preventive maintenance

• Unloading Arm:
– Monthly: Visual inspection of unloading arm with respect to corrosion

leakages etc. for hydraulic system, pantograph cables etc. Operation checking
of arm for smooth operation and to identify any abnormal sound etc.

– Quarterly: Greasing of structure bearings, coupler etc., Check all components
for damage , inspecting for loose nuts and bolts, cracks, bent parts, etc.

– PMI with FMC every two years.

• Gas Turbine:
– A type inspection-9000 hrs. – inspection of Gas generator, combustion

chamber, power turbine.
– B type inspection-18000 hrs.- Inspection of combustion chamber
– C type inspection-27000 hrs.- Inspection of combustion chamber
– D type inspection-54000 hrs.- Power turbine inspection.



Predictive Maintenance

• Monitoring Condition/health of static , rotating equipment's, 
piping and other plant installations.

• Vibration monitoring of rotating equipment’s.
• Ultrasonic thickness measurement of static vessels, piping 

systems. 
• Piping inspection: inspection support, spring support, 

corrosion etc.
• Corrosion  monitoring of plant installations.



Electrical Maintenance



Preventive Maintenance

Cathodic protection system

• Measurement of pipe to soil potential.
• Frequency is 6 months as per OEM 

recommendations.
• Corrective action based on the recorded values.

Healthiness of CP 
system

• Measurement of TRU internals like fuses, MCB’s 
etc.

• Frequency is 6 months.Healthiness of TRU



Preventive Maintenance

Transformers

• Measurement of winding resistance.
• Measurement of insulation resistance.
• Frequency is 6 months as per OEM 

recommendations.
• Oil testing for dielectric strength is done 

once every year.
• Daily routine checks for any abnormality.

Healthiness of 
transformers



Preventive Maintenance

Motors

• Measurement of winding resistance.
• Measurement of insulation resistance.
• Frequency is 6 months as per OEM 

recommendations.
• Monitoring of equipment is done 

periodically as per schedule.

Healthiness of Motors



Preventive Maintenance

Fire Alarm system

• Detectors checking with spray.
• Frequency is 6 months as per OEM 

recommendations.
• Hooter operations are checked.

Healthiness of Fire 
Alarm system



Preventive Maintenance

Emergency DG set

• Weekly trial run for healthiness checking.
• Parameter recording during trial run.
• Breaker maintenance frequency is 6 months.

EDG 
6.6 KV- 2MVA.



Preventive Maintenance

Gas Turbines

• Auxiliary motors trial run every week.
• Water wash as per running hours.
• Inspections as per OEM recommendations.

GTG 
6.6 KV- 13.4MW.



Preventive Maintenance

Earth Pits

• Earth pit resistance measurement is done.
• With grid and without grid measurements is done.
• Frequency is 6 months.

Earth Pits.



Instrument Maintenance
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 INSTRUMENT – PM

 FIRE AND GAS DEVICE INCL. GAS DETECTORS, GAS BEACONS, 

FLAME DETECTORS, FLAME BEACONS,  MANUAL CALL POINTS, GAS 

AND FIRE SOUNDERS AND LNG SPILL DETECTORS IN EVERY 6 

MONTHS

 EMERGRNCY SHUT DOWN VALVE  FOR EVERY 6 MONTHS

 FLOW, TEMPERATURE, LEVEL AND PRESSURE TRANSMITTER IN      

EVERY 12 MONTHS

 FLOW, TEMERATURE, PRESSURE AND LEVEL CONTROL VALVES IN 

EVERY 12 MONTHS
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 INSTRUMENT – PM

 STATUS OF INPUT /OUTPUT CARDS, DCS, ESD AND ESD CONTROLLERS ON

DAILY BASIS

 CONTROL SYSTEM MARSHELLING CABINETS HEALTH MONITORING

THROUGH TEMPERATURE MONITORING, FAN AND LIGHTS STATUS ON DAILY

BASIS

 DELUGE VALVE FUNCTIONAL TESTS IN EVERY 6 MONTHS

 METERING STATION PRESSURE & TEMPERATURE

INSTRUMENTS ALONG WITH GC JOINTLY WITH GAIL IN EVERY

MONTH
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1. REGAS TERMINAL DESIGN CONDITIONS

 Send-out of capacity of 5.0 MMTPA.
 Terminal designed to have uninterrupted on-line availability 

of send-out facilities for 365 days.
 The terminal to receive LNG from LNG ship (65,000 to

216,000 m3 capacity), store in two LNG storage Tanks and
re-gas the LNG by means of LNG vaporizers, and then
send the RLNG to the gas purchaser directly through gas
trunk piping.

 The truck loading facility to provide LNG filling facility
into the truck for LNG transfer to the consumers by land
transportation.

 LNG transfer to the consumer by sea transportation, by
loading LNG ship from tank via unloading line by using
unloading arm.

2



Terminal Process Flow Diagram 1 of 7 
Unloading System from Jetty to Tank Unloading System



Terminal Process Flow Diagram (PFD) 2 of 7 

Recirculation; LP Send-out and BOG System (Holding Mode)

Recirculation; LP 
Sendout & BOG System



Terminal PFD 3 of 7
LNG Send-out System (1/3)

LNG Send-out



Terminal PFD 4 of 7
LNG Send-out System (2/3)



Terminal-PFD 5 of 7
LNG Send-out System (3/3)



Terminal-PFD 6 of 7
Utility System (1/2)

Utility system



Terminal-PFD 7 of 7
Utility System (2/2)
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