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Dear Sir,

We write in reference to PNGRB letter no. S-INFRA/PIPELINE/2017/01 dated 29.01.2019 in
regards to India Bangladesh Friendship Pipeline between Siliguri (In India) and Parbatipur (in
Bangladesh) herein after referred to as (IBFPL).As advised, we have gone through the provisions
of the PNGRB Act,2006 and the relevant provisions of PNGRB Authorizing Regulations and
would like to place the following points for your kind consideration;

1. IBFPL is a Greenfield trans-national border pipeline for transportation of petroleum products
from Siliguri Marketing Terminal of Numaligarh Refinery limited (NRL)to Petroleum
Product Storage Depot at Parbatipur of Bangladesh Petroleum Corporation (BPC) in
Bangladesh.

2. The length of proposed pipeline is approximately 129.50 KM and10 inch dia. Pipeline with a
design capacity of 1 MMTPA out of which 5.16 KM falls within the territory of India and
balance 124.36 KM in the Bangladesh territory.

3. Based on the Detailed Feasibility Report (DFR) of the IBFPL made by M/S Engineers’ India
Limited, the cost of the project is Rs.346.04 Crore ( Copy of the DFR enclosed as Annexure-
I).

4. A Sale Purchase Agreement (SPA) was signed between NRL & BPC on 22" October,2017
under which NRL has agreed to supply Gas Oil( High Speed Diesel) to BPC for a period of
15 years that may be further extended through mutual consent.(Copy of the SPA is enclosed
as Annexure-II).

5. An MOU was signed on 9" April’l8 at Dhaka between Government of India and

Government of Bangladesh for cooperation with one another for the construction of the
IBFPL(Copy enclosed as Annexure —III).
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6. Subsequently, Govt. of India has agreed to finance the construction of 124.36 KM of the
IBFPL that lies within the territory of Bangladesh under Grant assistance through Ministry of
External Affairs (MEA). An agreement for construction of the India Bangladesh Friendship
Pipeline project was signed between NRL & MEA on 20" June, 2018.MEA sanctioned
Rs.285.24 Crores for this purpose. This amount will be utilized for construction of the
Bangladesh portion of the pipeline (Copy enclosed as Annexure -1Vv).

7. IBFPL is a 129.50 KM trans-national pipeline with only 5.16 KM falling within the territory
of India. It may be noted that the proposed pipeline will be a dedicated pipeline only for
transportation of High Speed Diesel to Bangladesh for marketing inside Bangladesh by BPC.
No customers will be served within Indian Territory. Products will be directly pumped from
NRL Siliguri terminal and the custody transfer point will be on the India Bangladesh border
at Banglabandha International borderpoint.

8. Currently the Engineering/design related jobs for the proposed pipeline are in progress.
Commencement of construction activities for the proposed Pipeline is expected to start from
August’2019.

View above, it may be summarized that:

Project is approved by Govt. of India

It is an international collaboration project being funded by Govt. of India

It is a dedicated pipeline for transferring products to BPC in Parbatipur in Bangladesh
No customer inside India is going to be supplied any product from this pipeline.

We are therefore, of the view that authorization may not be necessary for this pipeline project
under the PNGRB Act, 2006. However, we are furnishing the details regarding this pipeline
project for your kind information.

We shall be pleased to receive any advice for carrying out this prestigious international project
successfully.

Thanking You,

Yours faithfully,
For Numaligarh Refinery Limited

s

(P K Barua)
Chief General Manager (C & F)

Encl: as above
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Abbreviations:

API
APPS
BPC
CDL
CP

DG
DFR
IBPL
DT

EIL

IRR
LDS
MCC
MMTPA
MoV
NMS
NRL
OISD
PCV
PLC
PNGRB
ROU
RT
RTU
Rws
SCADA
SMCS
sv
VFD

American Petroleum Institute
Application Software
Bangladesh Petroleum Corporation
Common Drive Logic

Catodic Protection

Diesel Generator

Detailed Feasibility Report
Indo-Bangladesh Pipeline
Dispatch Terminal

Engineers India Limited

Internal Rate of Return

Leak Detection System

Motor Control Center

Metric Million Tonne per Annum
Motor Operated Valve

Network Management System
Numaligarh Refinery Limited
Oil Industry Safety Directorate
Pressure Control Valve
Programmable Logic Controller

Petroleum & Natural Gas Regulatory Board

Right of Use

Receipt Terminal
Remote Telemetry Unit
Remote Work Station

Supervisory Control and Data Acquisition System

SCADA Master Control System
Sectionalising Valve Station
Variable Frequency Drive
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EXECUTIVE SUMMARY

) OVERVIEW

Numaligarh Refinery Limited (NRL) plan to lay a new Cross Border multi-product pipeline
carrying petroleum products from Siliguri in WB, India to Parbatipur in Bangladesh. The total
line capacity shall be 1.0 MMTPA.

1)) NEED AND BASIS OF PIPELINE

Bangladesh Petroleum Corporation (BPC) expressed interest to import 1.0 MMTPA of Gas
Oil (HSD) from Nuligarh Refinery Limited (NRL) and NRL has agreed to supply the same
from its Siliguri Marketing Terminal (SMT) on mutually agreed terms and conditions.

NRL & BPC are, therefore planning to develop a Greenfield Cross border 1.0 MMTPA
capacity Product Pipeline System from NRL’s Siliguri Marketing Terminal (SMT) at
Rangapani, Siliguri, West Begal, India to BPC's Petroleum Product Storage Depot at
Parbatipur in district Dinajpur, Bangladesh.

The length of pipeline is approximately 130 km and will have dispatch station at Siliguri and
one receiving station at Parbatipur including en-route SV, CP Station etc.

i) SCOPE OF DFR/BATTERY LIMITS

This DFR Scope Battery Limits are as follows:

1) Inlet flange at Dispatch station at Siliguri Marketing Terminal (SMT) of NRL.

2) Cross border Pipeline from Siliguri (India) to Parbatipur (Bangladesh) of approximate
length 130 km.

3) S8V stations as per codal requirements and profile design.

4) Outlet flange of Pipeline Receipt Terminal of BPC at Parbatipur, Bangladesh

IV)  PIPELINE ROUTE

The pipeline passes through state of West Bengal in India. The pipeline takes off from
Siliguri Marketing Terminal of NRL where the Dispatch Terminal & Pumping Station is
located. The Receipt Terminal is located within the premises of Banlgadesh Petroleum

Corporation at Parbatipur, Bangladesh.

Format No. EIL 1841-1924 Rev. 1 Copyright EIL — All rights reserved
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A study has been carried out for feasibility of pipeline route between Siliguri (India) and
Parbatipur (Bangladesh). Following pipeline route has been considered for transportation of
Product ( HSD).

@ Siliguri === Parbatipur @ (Alternate-2 as per Reconnaisance report)

In this route the proposed pipeline passes 5.156 kms in India whereas it passes 124,346
kms in Bangladesh.The pipeline generally runs through paddy fileds and tea plantation. The
surface soil is made up of predominantly silty clay. As per the Reccy survey report, pipeline
route is not passing through any reserved forest. While selecting the pipeline route forest
area has been avoided.

V) PROPOSED PIPELINE FACILITIES

Various facilities proposed enroute Siliguri-Parbatipur Product Pipeline are as follows:
% 10" diameter, ~ 130 km, API X60 grade pipeline from SMT, Siligurl (India) to BPC
Depot at Parbatipur (Bangladesh).
% 3 nos. SV Stations
< For pipeline capacity of 1 MMTPA, 1 Pumping station is envisaged at SMT, Siliguri.
% Mainline Pumps shall be VFD driven Centrifugal type with 1 Working + 1 Stand-by
configuration. Booster pumps shall be centrifugal type with 1 Working + 1 Stand-by

Based on the Optimization Study carried out, the following design parameters have been
considered for the mechanical design of the pipeline system:

Table 1: Pipeline Design Parameters
Pipeline section
Rarameter (Siliguri to Parbatipur)
Pipeline Size (inch) 10
Design Pressure (kg/cm? g) 99.93
Design Temperature | A/G 65
(°C) BIG 45
Corrosion Allowance, mm 0.5
Material of Construction CS

The pipelines shall be designed to be suitable for handling Instrumented pigs and normal pigs.

Format No. EIL 1641-1924 Rev. 1 Capyright EIL = All ights reserved ¢
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Vl)  PIPELINE COST AND FINANCIAL ANALYSIS

Financial analysis has been carried out for ane option:

s 10" 1.0 MMTPA

DESCRIPTION Coat

Capi_tal Cost including PMC fees, line pack and 348.57 Crores

contingency & other charges (Rs)

Transpc?rtatlon Revenue required to achieve 15% IRR 78.50 Crores
_(on equity after tax) .

Transportation Tariff Rs/Ton/km for 15% IRR 6.0

The projected cost as above is absed on various considerations enumerated in Chapter-11
& 12 of this report. This cost is subject to revision based on final details of the route and
survey to be obtained and considering alternate process/design parameters. The extent of
such implication can not be qualified at this stage.

Vi) PROJECT SCHEDULE FOR IMPLEMENTATION

The project duration envisaged is 27 months (24 Months for Mechanical Completion +3
Months for Commissioning). All works shall be awarded after statutory clearances for the

project are in place by NRL.

Vil) ENVIRONMENT IMPACT ASSESSMENT (EIA)

Environment Impact Assessment (EIA) study shall be carried out as per MOEF requirements
for necessary regulatory approvals by Owner.

IX) RECOMMENDATIONS

Based on the selected 10" pipeline size and required IRR of 15%, cost of transportation by
pipeline work out to Rs 6.0 per ton/km. This is higher than rail/ road transportation cost.
Transportation by Pipeline is recommended as it is safe, reliable and pilferage free mode for
international transportation of products.

X) PROJECT BENEFITS

Pipelines are by far the most superior mode of transportation for petroleum products, as they
have considerable advantage in being able to move large quantities quickly, economically

Format No. EIL 1641-1824 Rev. 1 Copyright EIL - Allights reserved
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and reliably over long distances with fewer associated impacts on the environment. It is for
this reason that pipeline transportation is preferred over road and railway transportation. The
general advantages of pipelines with special reference to the proposed pipeline are
described below:

a. Pipeline, being under ground, will involve lesser direct contact with the populace
thereby reducing its hazardous impact as well as provide better overall security.
Road and rail transports have comparative higher accident rates than pipelines.

b. Pipeline mode is mechanized and automatic with in-built safety features and
therefore less liable to human errors. It eliminates the hazards associated with the
movement by road and rail tanker such as spillages and fires.

c. Compared to the road transportation it directly helps in reducing traffic congestion.
Since pipeline fransportation is done at high pressure, therefore the products are
transported at a high velacity, saving precious time in dispatch, transportation and
receipt.

e, Pipeline transportation results in lower consumption of energy as compared to other
modes of transport.

f. For liquid fuels, pipeline transportation is a more environmental friendly mode of
transportation as it completely avoids the evaporative losses, spillages losses and
pilferage losses during transport, loading & unloading. Experience indicates that the
transit loss of liquid fuel in case of pipeline is of the order of 0.1% to 0.15% in
comparison to 0.3% to 5.0% in case of rail / road transportation.

g. Pipeline transportation minimises the detrimental environmental emissions
associated with the rail / road transport. It completely eliminates the noise pollution.
h. Easier and accurate monitoring of transfer rate & volume with on-line instruments.

The operator sitting in the control room can immediately detect any leakage.
I Pipelines can be used to transport products to remote areas where rail and road
connectivity is limited.

i Installation of pipeline will contribute to socio-economic growth and development of
the region.
k. Highest Safety, most economical, energy efficient, environment friendly, minimum

handling & evaporation loss amongst all modes of transporation of hydrocarbon.
l Continuous, silent, smooth transfer of Custody.

Format No. EIL 1641-1924 Rev, 1 Copyright EIL - All rights reserved
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1.1  INTRODUCTION

Bangladesh Petroleum Corporation (BPC) expressed interest to import 1.0 MMTPA of Gas
Oil (HSD) from Nuligarh Refinery Limited (NRL) and NRL has agreed to supply the same
from its Siliguri Marketing Terminal (SMT) on mutually agreed terms and conditions.

NRL & BPC are, therefore planning to develop a Greenfield Cross border 1.0 MMTPA
capacity Product Pipeline System from NRL's Siliguri Marketing Terminal (SMT) at
Rangapani, Siliguri, West Begal, India to BPC's Petroleum Product Storage Depot at
Parbatipur under district Dinajpur, Bangladesh.

The length of pipeline is approximately 130 km and will have dispatch station at Siliguri and
one receiving station at Parbatipur including en-route SV, CP Station etc.

As per hydraulic simulation 2 options have emerged :

Table 1.1: Options Studied

Option ' Line Size Capacity Design Pressure
A 8" 1 MMTPA 90.93 Kg/cm?
B 10" 1 MMTPA 49 Kg/cm?

However, as per preliminary seismic analysis pipeline passes thorugh major fauit line at one
location, which has necessiated minimum thickness of 9.3 mm for 10" size. This thickness is
suitbale for design pressure of 99.93 Kg/cm?g. Accordingly only 1 option of 10" line for a
design pressure of 99.93 Kg/cm? has been considered.

Hydraulic Simulation, Schematics and Broad Equipment Specification have been developed
for one option only and attached as part of DFR.

Financial Analysis has been carried out for only for 10", 1 MMTPA, 130 km pipeline route,

Format No. EIL 1641-1924 Rev. 1 Copyright EIL ~ All ights reserved
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2.0

PROCESS DESIGN BASIS

Format No. EIL 1641-1924 Rev, 1 Copyright EIL ~ All righte reserved



DOCUMENT No.

@EN(]\TERS DETAILED FEASIBILITY REPORT FOR INDO-
afgan INDIA LIMITED BANGLA PRODUCT PIPELINE A630-000-11-41-DFR-001 Rev 0
Ll A Chet A VA | PR g Page 11 0f75

2.1 INTRODUCTION

Numaligarh Refinery Limited (NRL) desire to lay new Cross Border multi-product pipeline
carrying petroleum products from Siliguri in WB, India to Parbatipur in Bangladesh. The total
line capacity shall be 1 MMTPA.

2.2 PROJECT SCOPE

Present scope of the DFR includes the following:

i.  Dispatch station at Siligurl including booster pumps, mainline pumps, basket filter, metering,
and scrapper launcher along with associated facilities.

ii. Receipt terminal at Parbatipur including scrapper receiver, filter, metering and associated
facilities.

fi. 130 KM (approx.) Cross border pipeline from Siliguri (India) to Parbatipur (Bangaladesh).
iv.  Sectionalizing Valve Stations as per code and profile requirement.

, V. Providing SCADA/LDS, CP/ESD.

23 BASIC PARAMETERS

The basic process parameters of pipeline and associated facilities, based on which
hydraulics has been carried out, are as follows:

3.1| Products to be transported (1) Euro- lll/Euro-1V grades of Motor Spirit
(MS)
(2) Euro- lll/Euro-1V grades of High Speed
Diesel (HSD) / Gas Oil
(3) Superior Kerosene QOil (SKO)
3.2| Product properties/specifications As per clause no. 2.15 of this PDB document

3.3| Design Throughput 1.0 MMTPA

34| Turn Down NIL

3.5| Desigh codes ASME 31.4

3.6 | Deslgn capacity of pumps Pumps will be specified for 10% extra flow,

3.7| Sparing philosophy for pumps 100% for Single pump (1W+18)

3.8 | Type of mainline pump driver Electric motor driven pumps with VFD

3.9| Type of Booster pump driver Electric motor driven pumps with fixed speed
motor.

Format No. EIL 1641-1924 Rev. 1 Copyrlght EiL - All rights reserved
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2.4

2.5

BATTERY LIMITS

i) Siliguri Dispatch Facility

From product storage tanks at NRL's marketing terminal
at Siliguri, WB.

ii) Receipt station Parbatipur
(Bangaladesh)

Pipeline receipt facilties from downstream of scraper
receiver to product manifold inlet.

Silig

iii) Cross Border Pipeline from

uri to Parbatipur

Approx 130 km long cross-border pipeline system from
Siliguri to Parbatipur including scraper launcher and
receiver, and SV stations.

PIPELINE DESIGN PARAMETERS

2.5.1 | Pipeline design throughput 1.0 MMTPA

2.5.2 | Pipeline Design life 25 Years

2.5.3 | Pipeline Length 130 KM (Approx)

2.5.4 | Operating Hours 8000

2.5.5 | Basis for hydraulic Calculation Pipeline hydraulics shall be carried out based
on throughput of,
1.0 MMTPA
With specific gravity 0.825 at 25°C and
kinematic viscosity of 5.0 Cst. at 25°C. Pumps
shall be suitable for all other products,

2.5.6 | Main Pipeline Diameter As per Hydraulics

2.5.7 | Pipeline roughness 45 microns

2.5.8 | Line pipe Material of Construction | Carbon Steel

2.5.9 | Pipeline Corrosion Allowance 0.5 mm

2.5.10 | Pigging Facilities Permanent pigging facilities suitable for
“Intelligent Pigging” shall be provided.

2.5.11 | Subsoil temperature 20-25 Deg C

(1m below ground)
2.5.12 | Maximum Operating Pressure | 10% below pipeline design pressure
(MOP)

2.5.13 | Design Pressure As per hydraulics

2.5.14 | Design Temperature 45°C for Buried facilities
65°C for Aboveground facilities

2.5.15 | Surge control Suitable surge control/ surge relief system will
be provided as per requirement.

2.5.16 | Pipeline laying Buried

Fommat No. EIL 1641-1824 Rev. 1
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2.6

2.7

2.8

'2.5.17 [ Pipeline  corrosion  protection [ Internal protection - Suitable corrosion inhibitor
system injection system shall be provided for pipeline.

Pipeline external protection - Three Layer
Polyethylene coating shall be provided.
Cathodic Protection by impressed current for
buried portion of pipeline will be provided.

2.5.18 | Corrosion Monitoring System Corrosion monitoring system will be provided
as required.

2.5.19 | Ground elevation profile Refer Annexure-|li

2.5.20 | Sectionalizing valves Sectionalizing valves will be provided as per
ASME B 31.4. And as per elevation profile
requirement.

2.5.21 | Design margin ( for pipeline ) Onflow : NIL
On length : 5%

2.5.22 | Power supply Power supply to SVs/CPs/Telecom/repeater

stations to be covered under engineering
design basis.

DISPATCH STATION PARAMETERS

2.6.1 | Dispatch Station Location Siliguri, India
2.6.2 | Source of Products Storage tanks at Siliguri
2.6.3 | Max/ Min. Product Supply temperature, Deg | 5 - 40
C
2.6.4 | Max./Min. ambient Temperature, Deg C 5-40
2.6.5 | Product Supply pressure at Siliguri, kg/cm2g | ATM. ( from storage tanks)

RECEIPT STATION PARAMETERS

2.7.1 | Receipt Station Location Parbatipur, Bangladesh
2.7.2 | Max./Min, ambient Temperature, Deg C Ambient
2.7.3 | Receipt pressure at Parbatipur, kg/cm2g 3.0
INSTRUMENTATION

a. General PLC based monitoring & control shall be provided at Dispatch
Stations at Siliguri and Receipt Terminal at Parbatipur
Supervisory Control and Data Acquisition (SCADA) system
shall be designed for Remote monitoring and control of the
pipeline.

b. Type of control | Electronic

C. Final  control | Electro-Hydraulic control valves at all locations

element
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29 METERING SYSTEM
2.9.1 Flow meters Ultrasonic-flow meters with 1W + 1S run shall be

considered at dispatch and receipt station. The
flow meter shall be functional even if the station is
taken off line and the subject section of pipeline is
ON to facllitate function of Leak Detection System
(LDS).

2.9.2 Type of flow meters - Ultrasonic meters

2.9.3 Type of Meter Prover ‘Not cosnidered

294 Density Meters Density meters will be provided at all critical
locations as required for density measurement,
interface detection and LDS. (AT despatch and
receipt station)

2.9.5 On line Sulphur Analyser On line Sulphur analyzers/color analyzers for
different products to be considered at Dispatch
and Receiving Station.

210 SCADA & TELECOMMUNICATION SYSTEM

SCADA and Telecommunication systems for the entire pipeline i.e. from Siliguri to
Parbatipur will be provided. Telecommunication to support the above SCADA system shall
be provided.

SCADA Master Control station shall be at Siliguri terminal.

2.11 LEAK DETECTION & OTHER APPS SYSTEM

Leak detection system will facilitate running of RTTM (Real Time Transient Modelling) based
leak detection system for reliable operation of the Pipeline viz leak detection & location,
Inventory analysis, Pipeline transportation efficiency etc. RTTM model works on the principle
of volume/mass balance (volume/mass flow rate signals used for leak detection) to meet the
best performance objectives. Real time model takes into account various parameters like
flow, pressure, temperature, pipeline elevation profile etc. of complete pipeline. This model is
updated continuously with any change in these parameters. To achieve this, leak detection
server shall be provided along with SCADA system at SMT, Numaligarh for running of leak
detection software package in conjunction with the real time data from active SCADA server.
Leak detection alarm and other important APPS module events status are passed on from
APPS server to active SCADA server for display/logging in SCADA MMI.

Format No. EIL 1641-1924 Rev, 1 Copyright EIL - All rights reservad
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2.12 GENERAL PROJECT SPECIFICATIONS
2.12.1 Numbering System
[SI.No. | Unit Description o Unitnumbers

1 Dispatch Station at Siliguri 01

2 Pipeline 02

3 Receipt Station at Parbatipur 03
2.12.2 Units of Measurement : Metric, unless otherwise specified.

2.13 ADDITIONAL CLIENT REQUIREMENTS
1. Batch sizing 80:20. Sequencing of different products is excluded from scope of this DFR.
2. There will be no additional Tap-off points in the pipeline from Siliguri to Parbatipur.
3. TOPs shall be provided at the Dispatch and receipt manifold with isolation valves for
transporting different products in future.

2.14 EXCLUSIONS

a) Scope excludes Tank Farms at both ends.

Format No. EIL 1641-1924 Rev. 1 CopyrghlEIES SlinphtaTeserved
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2.15 PROPERTIES OF VARIOUS PRODUCTS TO BE TRANSPORTED
THROUGH THE PIEPLINE
PRODUCTS SPECIFIC VISCOSITY cSt REID VAPOUR
GRAVITY PRESSURE
(RVP), kglcm?,
Max @ 38 °C
HSD Euro il 820 - 845 kg/m?® 2.5 @40°C 0.1
@15°C 5.0 @ 25°C
HSD Euro IV 820 - 845 kg/m?® 2.5 @ 40°C 0.1
@15°C 50 @ 25°C
MS Euro il 820 - 885 kg/m? 0.51 @38.8°C 0.61
@15°C 0.8 @20°C
MS Euro IV 820 — 885 kg/m® 0.51 @38.8°C 0.61
@15°C 0.8 @20°C
SKO 880 - 830 kg/m?® 1.18 @38.8°C 0.3
@15°C 1.53 @ 20°C
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3.0

PROCESS DESCRIPTION

Format No. EIL 18411624 Rev. 1 Copyright EIL = All rights reserved



DOCUMENT No.

sGnfaIe s ENG DETAILED FEASIBILITY REPORT FOR INDO-
o T @K )lﬁltr\% TED BANGLA PRODUCT PIPELINE A630-000-11-41-DFR-001 Rev 0
iR Ay ATt o bkt Linarviaiong Page 18 of 75

3.1 DESPATCH TERMINALS (SILIGURI DISPATCH TERMINAL)

Despatch Terminal is located in Siliguri, West Bengal; petroleum products is taken to the
Suction of new Booster pumps (1W + 1S) from suction header downstream of petroleum

- products storage tank manifold. Filters and fiow meters are provided at the discharge of

booster pumps. Basket filters (1W +18) are provided to remove the solid particles of size
40 mesh or greater. Single stream ultrasonic type Flow meter with bypass line is provided
downstream of filters. Flow computer is provided for the meter. Density & viscosity meter
is provided for density and viscosity measurement of petroleum products. The signal for
density from this meter is also fed to the flow computer. Flow computer indicates the
volumetric flow rate as well as mass flow rate,

After flow metering, the petroleum products is pumped into the pipeline using electric
motor driven centrifugal type mainline pumps. These pumps shall be with VFD. One or
Two pumps (based on the philosophy/capacity of a particular pump) will be operating and
one will remain as stand-by. Numbers of operating pumps at each station, Rated capacity
and head for these pumps are given in the Broad Equipment Specification document no.
A630-04-41-EL-1001.

An Electro-Hydraulically operated pressure control valve is also provided at mainline
pump discharge to control pipeline inlet pressure. The pump suction pressure controller
over rides the discharge pressure controller if the suction pressure falls below the set
value and pipeline inlet pressure is maintained at pre set value. Pig launcher is provided
at the downstream of PCV for pigging operation.

Corrosion Inhibitor will be injected into the pipeline to prevent internal corrosion of the
pipeline. A Corrosion Inhibitor dosing tank and two dosing pumps (1W+1S) have been
provided at the inlet of mainline pump for injecting the corrosion inhibitor at the mainline
pump suction. Corrosion monitoring system comprising of one number corrosion probe
and one number corrosion coupon assembly is provided at this station for the purpose of
monitoring corrosion occurring in the pipeline.

One sump tank is provided at the metering station for collection of slops from various
points such as header drains, scraper drains, TSV relieves etc. One sump pump is also
provided for injecting the petroleum products back into the pipeline.
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3.2

3.3

3.4

RECEIPT TERMINAL (PARBATIPUR RECEIPT TERMINAL)

Petroleum products from Siliguri, West Bengal are received at Parbatipur, Bangladesh
through multiproduct pipeline from Siliguri to Parbatipur. At receipt terminal, the
petroleum products is filtered and metered for further dispatch to existing storage tanks.
An Electro-Hydraulically operated pressure control valve is provided at downstream of the
meter. Basket filters (1W + 18) are provided upstream of the meter to remove the solid
particles of size 40 mesh or greater. Flow computer is provided for the Ultrasonic meter,
Density & viscosity meter is provided for density and viscosity measurement of petroleum
products. The signal for density from this meter is also fed to the flow computer. Flow
computer indicates the volumetric flow rate as well as mass flow rate. Surge relief valve is
provided at receipt terminal and surge volume is routed to the existing tanks at
Parbatipur.

Pig Receiver is provided at the receipt terminals for pigging operation. One sump tank is
provided at receipt terminal for the collection of slops from various points such as header
drains, equipment drains, TSV relieves etc. Sump Pumps are provided for pumping the
slop into the inlet header of the filters.

INSTRUMENTATION / SCADA SYSTEM

PLC based Instrumentation shall be provided at dispatch stations, and receipt terminal.
Supervisory Control and Data Acquisition (SCADA) system shall be designed for Remote
monitoring and control of the pipeline. Remote monitoring and control shall be through
SCADA. The SCADA master control station (SMCS) location shall be finalized based on
station location arising out of simulation.

OTHER FACILITIES

Corrosion monitoring system has also been provided at suitable locations for efficient &
reliable operation of the pipeline.
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4.0

OPERATION & CONTROL PHILOSOPHY
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41  OPERATION & CONTROL PHILOSOPHY

a.  Instrumentation and Control system shall be provided for safe and efficient control of
petroleum products pipeline.

b.  PLC based control system shall be provided at Dispatch stations and Receipt stations for the
process interlocks / shutdown logic / MOV's operation and station monitoring. Control
panels are provided for mounting the flow computers & other instruments. All controls,
recording and link to remote indicating devices shall be through PLC located in the control
rooms at dispatch station.

c.  SCADA (Supervisory Control and Data Acquisition) system is envisaged to ensure effective
and reliable control, management and supervision of pipeline from centralized location using
Remote Telemetry Units (RTU) along the pipeline route. The SMCS (SCADA monitoring and
control station) for this pipeline shall be provided. A suitable real time leak detection system
integrated with SCADA network is provided for this pipeline. All essential control parameters
of receipt terminals shall be integrated suitably in SCADA system and PLC control,

d.  All supply operations for the pipeline system shall be under the control of dispatch stations
which shall ensure the supply of the product at normal operating conditions. The dispatch
station shall make all necessary arrangements for the petroleum products dispatch and
ensure proper lining up of the system in conjunction with the receipt terminal.

e.  The main pumping units will be shutdown automatically in the event of low suction pressure
or high discharge pressure, mechanical seal failure, high vibration, high casing temperature
efc. Very high station discharge pressures will also shutdown the pumps. At the pump
discharge, a pressure control valve shall be provided to control the pipeline inlet pressure
within MAOP of the existing pipeline. Low signal selector is provided for selecting the low
signal either from pump discharge or from suction side pressure controllers. This pressure
control valve normally controls the pipeline inlet pressure and the pump suction pressure
controller over rides the discharge pressure controller if the suction pressure falls below the
set value and pipeline inlet pressure is maintained at pre set value.

f.  Unit Control Panels (UCP) is envisaged at pumping stations. Pump start / stop / interlocks /
trip functions will be implemented in the pump UCP and this UCP will be interfaced to the
station PLC system for stop / trip / ESD from station / SMC and for status monitoring.

g.  Metering facilities shall be provided (1 no. at each station) with bypass line at the dispatch
station, and receipt terminals with flow computers to compute corrected volumetric flow rate
as well as mass flow rate. Flow meter shall be ultrasonic flow meter. Density and viscosity
meter (1 no. at each station) shall be provided at the dispatch terminal and receipt terminals.

h.  Corrosion Inhibitor dosing facilities shall be provided at dispatch station for controlling
corrosion in the pipeline. Operation of Cl dosing pumps shall be local. Corrosion monitoring
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system with corrosion probe and coupons located at 6 o’clock position in the station piping
shall be provided at two suitable locations for monitoring corrosion in the pipeline.

i, The sump pump and / or slop transfer pump will be tripped in case of low liquid level in the
sump tank.

j.  Thermal relief / safety valves will be provided as per the requirement / standards.

42 SHUTDOWN OF PIPELINE
Shutdown of any station along the pipeline may cause shutting down of the entire pipeline
operation. Shutdown of the pipeline, if required, will be done manually and through the
SMCS. Shut down will be done.manually only when the SMCS is not working due to any
reason. Any station willing to have shutdown will request SMCS for the shutdown of the
pipeline.

a. SHUTDOWN OF PIPELINE THROUGH SMCS
Shutdown of the pipeline, if required, will be done manually and through the SMCS. Through
SMCS shutdown can be done using prompts and without prompts.

b. SHUTDOWN OF PIPELINE THROUGH SMCS WITHOUT PROMPTS
Pipeline can be taken Into shutdown by actuation of a single command in the SMCS. Here
the operator is not required to follow the shut down steps. SMCS will follow all the steps to
take smooth shut down of pipeline.

c. SHUTDOWN OF PIPELINE THROUGH SMCS WITH PROMPTS
Pipeline can be taken into shutdown by actuation of sequence of prompts in the SMCS. Here
the operator is required to follow the shut down steps to take smooth shut down of pipeline.

d. SHUTDOWN OF PIPELINE MANUALLY
Pipeline can be taken into shutdown manually only when SMCS is not working due to any
reason. Here the operator is required to follow the shut down steps to take smooth shut

down of pipeline.

e. SHUTDOWN OF RECEIPT TERMINAL
In case of fire, a big leak or other such emergencies, it is important to shutdown the receipt
terminal at Parbatipur. Pipeline can be isolated completely by closing the station isolation
valves by pressing ESD push buttons, which can be closed from SMCS. For the shutdown of
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4.3

pipeline operator at receipt terminal will inform to the pipeline control room. The fire alarm
should be raised and appropriate steps should be taken.

START - UP

INITIAL START UP

Initially, pre-flush water is pushed by running booster pump by lining up the tank which is
having water. A first batching pig is then launched with water by running one booster pump
and pipeline is filled with water. Once backpressure starts increasing start one Mainline
Pump. After some time, another Booster and another Mainline Pump can be started. As
earlier second batching pig shall then be launched and further filling up of water is done.
Finally, insert third batching pig and operate the pumps on Petroleum products to propel the
pig trains. Thereafter, pig train is propelled by operating booster and mainline pumps in
series.

START UP AFTER EMERGENCY SHUTDOWN

Start Booster Pump with minimum flow bypass on auto mode, Start Mainline Pump. Check
suction pressure at the dispatch terminal. Once pressure reaches, above 5kg/cm?, ensure
that flow is established up to tank at Parbatipur. Once flow is established, start corrosion
inhibitor dosing subsequently.
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5.0

ASSOCIATED STATION FACILITIES

Format No. EIL 1641-1824 Rev. 1 Caopyright EIL - All rights reserved



DOCUMENT No.

e o ERS DETAILED FEASIBILITY REPORT FOR INDO-
QBG%CE@ N%Ik iZMI'ED BANGLA PRODUCT PIPELINE A630-000-11-41-DFR-001 Rev 0
1O P s Jap 1A ticnh 4 Ve Uit gy Page 26 of 75

5.0 PIPELINE SYSTEM

Numaligarh Refinery Limited (NRL) propose to lay a cross border 1.0 MMTPA capacity multi-
product pipeline from NRL's Siliguri Marketing Terminal (SMT) at Rangapani, Siliguri, West
Bengal, India to Bangladesh Petroleum Corporation's (BPC) Petroleum Product Storage
Depot at Parbatipur, district Dinajpur, Bangladesh.

The Pipeline will have one Despatch Terminal (DT) cum pumping station (PS) at Siliguri,
India and one Receipt Terminal (RT) at Parbatipur, Bangladesh including en-route SV and
CP stations as defined in Schematic Arrangement of Pipeline Facilities Drawing No: A630-
000-11-42-30001.

W - £

H

DT cum PS RT
NRL’s Slligurl Marketing Terminal BPC’s Petroleum Storage Depot
(Siliguri, India) (Parbatipur, Bangladesh)

The proposed pipeline system is presented in the succeeding paragraphs under the
following headings):

Pipeline and Facilities

Pipeline Crossings

Terminal Facilities

Pipeline design

Materials

Pipeline Construction Methodology

Special Considerations

VVYVYVYVYVY

5.1 PIPELINE AND FACILITIES
§.1.1 Pipeline Route Description

The proposed pipeline shall originate from Siliguri Marketing Terminal of M/s NRL in Siliguri,
india and terminate at BPC's Petroleum Storage Depot at Parbatipur in Bangladesh. Three
Alternative Routes have been studied i.e. Alternate Route-|, Alternate Route-|| and Alternate
Route-lll as detailed below:

5.1.1.1 Alternate Route-I (140.386 km):

The proposed pipeline originates from Numaligarh Refinery Limited's Siliguri Marketing
Terminal (SMT) at Rangapani village in the Phansidewa Tehsil of Darjeeling district in the
West Bengal state of India.

The termination point of the proposed pipeline is at Bangladesh Petroleum Corporation's
Petroleum Product Storage Depot (Parbatipur Depot) at Rampura village in Chiribander
Upzilla of Dinajpur District in Rangpur Division of Bangladesh.
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In this route the proposed pipeline passes 74.032 kms in India whereas it passes 66.354
kms in Bangladesh.

Elevation Profile of the Alternate Route — 1, where lowest elevation is 32m and the highest
elevation is 111 m from (MSL) mean sea level.

The Elevation of the NRL's Siliguri Marketing Terminal (SMT) at Siliguri is 110m and the
elevation of the BPC's Petroleum Storage Depot at Parbatipur is 40m from (MSL) mean sea

level.
Salient features of the Alternate Route-| are tabulated below:
Table 5.1: ALTERNATE ROUTE - |
Sr. No. Description Details
1 Total Length 140.386 km
2 Country 2 Nos.
Iindia 74.032kms.
Bangladesh 66.354 kms. T
West Bengal in India & Rangpur
3 States Division in Bangladesh =
L 5 Nos. (3 in India & 2 in
4 District Bangladesh)
Coordinates of Take off from NRL's ; "
5 Siliguri I\jarketing #erminal (SMT) at R
- 26°39'38.04"N
Siliguri
Coordinates of End Point at BPC's .
6 Petroleum Storage Depot at B3 eSS
5 25°40'11.42"N
Parbatipur.
7 Take off Height above MSL (M) 110m
8 End Point Height above MSL (M) 40m
9 Take off Village Rangapani
10 End Village Rampura
11 Proposed Railway crossings 1
12 National Highway & State Highway 9
crossings
13 Other roads 80
14 Canal Crossings 10
15 Rivers Crossings 22
16 Nala 11

5.1.1.2 Alternate Route-Il (129.502 km):

Originating and termination point of this route are same as those in Alternate-|

In this route the proposed pipeline passes 5.156 kms in India whereas it passes 124.346
kms in Bangladesh.
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Elevation Profile of the Alternate Route — I, where lowest elevation is 33m and the highest
elevation is 112 m from (MSL) mean sea level.

Salient features of the Alternate Route-Il are tabulated below:

Table 5.2: ALTERNATE ROUTE - Ii
Sr. No. Description Details
1 Total Length 129.502 kms
2 Country 2 Nos.
India 05.156 kms,
Bangladesh 124.346 kms,
3 States West Be.ngal in India & Rangpur
Division in Bangladesh
. 4 Nos. (1 in India & 3 in
4 District Bangladesh)
Coordinates of Take off from NRL's — "
5 Siliguri Marketing Terminal (SMT) e 2 [RTeE
A 26°39'38.04"N
at Siliguri
Coordinates of End Point at BPC's
6 Petroleum Storage Depot at i LA
) 25°40'11.42"N
Parbatipur.
7 Take off Height above MSL (M) 110 m
8 End Point Height above MSL (M) 40m
9 Take off Village Rangapani
10 End Village Rampura
11 Proposed Railway crossings 3
12 Natiopal Highway & State Highway 5
crossings
13 Other roads 31
14 Canal Crossings 6
15 Rivers Crossings 156
16 Nala 2

§.1.1.3 Alternate Route-lll (140.025 km):

Originating and termination point of this route are same as those in Alternate-| & ||

In this route the proposed pipeline passes 52.272 kms in India whereas it passes 87.753
kms in Bangladesh.

Elevation Profile of the Alternate Route — I, where lowest elevation is 32m and the highest
elevation is 114 m from (MSL) mean sea level.

Salient features of the Alternate Route-lll are tabulated below:

" Table 5.3 : ALTERNATE ROUTE - i

~Sr. No. Description Details
1 Total Length 140.025 kms
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Table 5.3 : ALTERNATE ROUTE - il
Sr. No. Description Details
2 Country 2 Nos.
India 52.272 kms.
Bangladesh 87.753 kms.
o . i West Bengal in India & Rangpur
Division in Bangladesh
P 5 Nos. (2 in India & 3 in
4 District Bangladesh)
Coordlne!t.es 'of Tak.e off fr'om 88°22'41 67'E
5 NRL's Siliguri Marketing Terminal 26°39'38.04"N
(SMT) at Siliguri
Coordinates of End Point at BPC's ) i
6 Petroleum Storage Depot at SO0
. 25°40'11.42"N
Parbatipur.
7 Take off Height above MSL (M) 110m
8 End Point Height above MSL (M) 40m
9 Take off Village Rangapani
10 End Village Rampura
11 Proposed Railway crossings 3 ]
12 Natiopal Highway & State Highway 3
crossings
13 Other roads 46
14 Canal Crossings 12
15 Rivers Crossings 13
16 Nala 16

5.1.2 Method for Route Selection

Relevant topographic maps for the area were studied by the Surveyor and various
alternative Pipeline route were tentatively identified on the basis of desktop study.

A reconnaissance survey of the identified Pipeline route alternatives was conducted, based
on which the Alternate Route-Il is recommended by the Surveyor for taking up the Detailed
Route Survey since it is the shortest feasible route having the minimum number of crossings.

A joint site visit along the pipeline routes in India portion was carried out by NRL and EIL
team along with the Surveyor. Subsequent to site visit, NRL has confirmed vide letter No
NRL/BD/21 dtd 03.12.2014 that Alternate Route-Il shall be used for DFR purpose.

5.1.3 Basis for Route Selection

Physical verification of the proposed pipeline was carried out by Survey agency to identify
the critical locations of pipeline route w.r.t. constructability, accessibility and cost economics
thereby establishing the overall feasibility of proposed pipeline. Major factors considered for
the selection of pipeline route are as follows;
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a) Compliances with environmental regulation.

b) Avoid environmentally sensitive areas such as Reserved Forests, Protected Forests,
Wildiife areas, Marine parks, Bird sanctuaries, etc. to the maximum possible extent,

c) Safety of people and property as far as possible.

d) Shortest possible length as far as possible.

e) Minimum number of bends as far as possible.

f) Favorable ground profile for pipeline.

g) Accessibility to Pipeline route during construction, maintenance and operation as far
as possible.

h) Location of pipeline facilities and access thereto.

i) Avoidance of mining area, protected and reserved forest, archaeological and other
sensitive areas including flora and fauna as far as possible.

i) Avoid built-up areas, planed development areas, villages, towns, cities, industrial
areas, settlements, places of worship / burial etc.

k) As far as possible, avoid parallel alignment of the pipeline with overhead power lines
and railway lines. Minimize interference with other pipelines cables etc.

l)  Number of Turning Points (TP’s) should be minimum number and avoid acute angles
at turning points.

m) Select easy and favorable terrain conditions — avoiding water logged and swampy
areas, ravines, meandering rivers, low lying marshy areas, unstable ground,
depressions, hard rock, boulders, rocky outcrops areas etc. to the maximum possible
extent.

n) Avoidance of unstable ground feature as far as possible.

o) Minimizing road, canal, river and flood prone and tidally affected areas.

p) Avoidance of rocky stretches as far as possible.

q) Avoidance of Areas reserved for planned and future development as far as possible.

r) Flexibility for future expansion.

s) Avoiding entire stretch of wild life sanctuaries en-route.

5.1.4 Ground Profile

Coordinates of Take-off Point and Receipt Terminal including ground elevations are
tabulated as under:

Table 5.4: Take of point and Receipt Terminal
R T O e [ i Long. | Taluka/ |District

i he i ... .I I.I. .. A co
Particdlars | omy e | ) (E) Block | State My
NRL's
Siliguri Siliguri,
Marketing 0.000 (110 |26°39'38.04"N [38°22'41.67"E | Rangapani | West India
Terminal Bengal
(SMT)
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5.1.7

5.2

5.2.1

Table 5.4: Take of point and Receipt Terminal

Particulars Ch. |R.L. Lat. Long. Taluka/ |[District/ Country
(km) |(m) (N) (E) Block State

BPC's

Petroleum

Product 129.502 | 40 [25°40'11.42"N [88°54'43.97"E [ Parbatipur | Dinajpur | Bangladesh

Storage

Depot

The Pipeline Route is indicated in route map no. A630-000-11-42-30003 (Annexure-II).

The Longitudinal Ground Profile of the pipeline route is indicated in sketch A830-000-11-42-
SK-01 (Annexure-IH).

Terrain Details and Land Use

Proposed Indo-Bangla Product Pipeline route generally runs in the South, South East
direction between take off point and receipt terminal. Terrain is generally flat, surface
features silty sand with clay soil and land use is mainly paddy cultivation. Route comprises of
water bodies like rivers, canals etc.

Reserved Forest

There are no Reserve / Protected forests in the alignment but there are road side plantation
in both India and Bangladesh.

Right of Use (ROU)
Right of Use for Pipeline laying shall be in NRL's scope. ROU width for India Portion shall be
18 m while that for Bangladesh portion shall be 10 m (6 m permanent and 4 m temporary)

PIPELINE CROSSINGS

Crossing Summary

Proposed Indo-Bangla-Product Pipeline crosses network of National Highways, State
Highways, Major District Roads, Village Roads, Canals, Railways, Rivers and Nalas. The
number of crossings is furnished below:

Table 5.5: Pipeline Crossings (Nos.)
Type of Crossing India Section Bangladesh Section
Railway Line 0 3
National Highway 1 4
Border Road 1 0
Other Road 2 28
River 4 11
Canal 1 5
Streams/ Nala 0 2
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5.3

i)

iii)

5.4
5.4.1

TERMINAL FACILITIES

Various facilities to be provided at Despatch and Receipt Terminal are indicated in Piping
and Instrumentation Diagrams. For further details, refer section of the report covering
Process Design for the Pipeline System.

Schematic Arrangement of Pipeline Facilities is indicated in Drawing. Nos. A630-000-11-42-
30001 (Annexure-1V).

The facilities to be provided at Despatch Terminal, Receipt Terminals and SV stations are
indicated in following drawings (Annexure-Vil):

Equipment Layout  A630-000-11-42-10001 (SMT Despatch Terminal, Siliguri)
Equipment Layout  A830-003-11-42-10002 (BPC's Receipt Terminal, Parbatipur)
Equipment Layout  A630-000-11-42-10003 (Typical SV Station)

Despatch Terminal cum Pumping Station
(Take off point at NRL's Siliguri Marketing Terminal at Siliguri, India - Ch. 0.000)

Receipt Terminal
(BPC's Petroleum Storage Depot at Parbatipur, Bangladesh — Ch. 129.502)

Sectionalizing Valve Stations (SV Stations)

Sectionalizing valves shall be installed along the proposed pipeline route at various
locations. The location of SVs shall be in accordance with the applicable codes and
standards. SV stations shall also be provided with CP stations and Telecom stations. SV
stations shall be installed on both sides of perennial rivers/ major river crossings. Total 3
nos. SV stations are envisaged.

PIPELINE DESIGN
Technical Features of Pipeline

Type of Product to be transported  : Multiproduct
Euro- lll/Euro-IV grades of Motor Spirit (MS),
Euro- Ill/Eurc-1V grades of High Speed Diesel
(HSD) / Gas Oil, Superior Kerosene Oil (SKO)

Design Throughput, MMPTA - 1.0

Operating hours i 8000 Hrs/ Annum

Material of Construction : Carbon Steel

Pipeline Length : 130 km (approx.)

Pipeline Roughness : 45 microns

Subsoil temperature : 20-25 °C (1 m below ground)

Design temperature : 65 °C above ground
g 45 °C under ground

Design Pressure : 99.93 kg/cm? (g)

Corrosion allowance : 0.5 mm

Internal coating ! No

External coating ; Yes (3LPE)
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Despatch Station Parameters

Source of Products

Max/ Min. Product Supply
temperature

Max/ Min. ambient

temperature

Product Supply pressure at Siliguri

Receipt Station Parameters
Max/ Min. ambient

temperature

Receipt pressure at Parabatipur
Line sizing

No of SV stations

5.4.2 Basic Engineering

Storage tanks at Siliguri
5-40°C

5-40°C

ATM. (from storage tanks)

Ambient

3.0 kg/em2 (g)
10" NB
3

Basic engineering of proposed Indo-Bangladesh Product Pipeline System is presented in the

succeeding paragraphs for the following:

- Main Pipeline

- Despatch terminal (With Pumping Station) at NRL's Siliguri Marketing Terminal

(SMT), Siliguri (India)

- Receipt terminal at BPC's Petroleum Storage Depot, Parbatipur (Bangladesh)

- 8V Stations
5.4.3 Pipeline Size Optimization

Based on the Optimization Study carried out, the following design parameters have been
considered for the mechanical design of the pipeline system:

Table 5.6: Pipeline Design Parameters

Parameter Indo-Bangla Product Pipeline
Pipeline Size (inch) NB 10
Design Pressure (kg/icm? g) 99.93
Design  Temperature | A/G 65
(°C) u/G 45
Corrosion Allowance, mm 0.5
Materlal of Construction cs

The pipelines shall be designed to be suitable for handling instrumented pigs and normal

pigs.
5.5 MATERIALS

Pipeline and its appurtenances shall be provided with carbon steel materials suitable for the

intended service, as indicated below:
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5.5.1

5.5.2

5.5.3

Line Pipe
Main pipeline properties

Line pipe shall conform to API Specification 5L. Type of line pipe, wall thickness & grade
shall be as below:

Table 5.7: Line Pipe Grade, Type & Wall Thickness

Pipeline OD

(inch) Wall Thickness (mm) Material Grade Type

10.75 9.3 API 5L Gr. X60 PSL2 HFwW*

*HFW :  High Frequency Welded
Pipe wall thickness conforms to ASME B31.4 and also meet the requirements of OISD-141.

Corrosion allowance of 0.5 mm has been accounted for in pipe wall thickness based on
Process Design Basis (A630-04-41-PDB-1001). Recommendations of preliminary seismic
analysis have also been accounted for in the same. However, pipe wall thicknesses shall be
optimized/ upgraded based on detailed seismic analysis of pipeline during detailed
engineering.

Other Materials

All line materials including scraper traps, flow tees, pig signallers, insulating joints, LR bends,
valves, flanges and fittings shall be of carbon steel material suitable for the service
conditions and shall be compatible with the line pipe material. Valves shall conform to API
6D.

All branch connections, which are greater than 40% of the mainline diameter, shall be
provided with flow tees, to enable smocth passage of pigs. Since the pipeline is piggable,
therefore, in order to accommodate changes in vertical and horizontal alignment, cold field
bends R = 30 D (where D, is outside dia. of pipe) shall be used. For terminal piping works,
bends of radius R = 6D, shall be used in piggable section of pipeline. Bends of radius less
than R=6D shall not be used. Miter bends shall not be used for change of direction.

The scraper traps shall be capable of handling instrumented pigs and other cleaning pigs.
The launching and receiving barrels shall be designed in accordance with the requirements
of ASME B 31.4 and end closures shall be designed and fabricated in accordance with
ASME BPVC Section VIII, Div. 1. Adequate arrangements for launching and retraction of
cleaning and instrumented pigs shall be provided at scraper stations. All mainline buried/
aboveground valves shall be of BW ends and all above ground terminal valves shall be of
flanged end type (except first valves connecting to the mainline which shall be of BW ends).
Small size valves (DN s 1.5") shall be of SW ends type.

Coating and Painting

Internal Coating:
No internal coating shall be provided.

Format No. EIL 1641-1924 Rev, 1 Copyright EIL — Allrights reserved

A7)

»]



DOCUMENT No.
‘%{%gﬂﬁ.[l\'('mlkﬁ DETAILED FEASIBILITY REPORT FOR INDO-
v e INDIA LIMITED BANGLA PRODUCT PIPELINE A630-000-11-41-DFR-001 Rev 0
Py et > s T4y Page 34 of 75

vy

g8

TN ) s gy

External Corrosion Protection Coating:
Entire section of the pipeline shall be provided with 3 layer Polyethylene (3 LPE) coating.
The min. thickness of coating shall be as indicated below:

Table 5.8: External 3 Layer Polyethylene (3LPE) coating thickness

N tina Thi
SI. No. Pipeline Size, Inches (mm) S Coatng fhickness
(mm)
1 10.75" (273.1 mm) 2.1

Also, Cathodic Protection by impressed current shall be provided for buried portion of the
pipeline.

5.5.4 Continuous Concrete Weight Coating

Continuous Concrete Weight Coating shall be provided on the line pipe at water body
crossings. Based on buoyancy calculations, following thickness of continuous concrete
weight coating shall be provided:

Table 6.9: Continuous Concrete Weight Coating (CCWC)

SI. No. Pipeline Size, Inches (mm) Minimum CCWC
Thickness (mm)

1, 10.75 (273.1) 30

5.6 PIPELINE CONSTRUCTION METHODOLOGY
5.6.1 General

The proposed route of the pipeline passes through cultivated land with alluvial soil, paddy
fields and rivers. For the construction of main pipeline in different type of strata and
installation of associated pipeline crossing, the methodology described here in below has
been considered. The proposed construction methodology highlights the aspects that have
major bearing on the cost of construction.

§.6.2 Main Pipeline

Pipeline and associated facilities shall be constructed in accordance with ASME B31.4 and
other applicable standards.

The pipeline shall be laid underground with minimum 1.2 meter cover in normal stretches.
Additional cover, wherever required, shall be provided depending upon soil conditions.
Welding shall be carried out as per APl 1104. All welds shall be 100% radiographed. After
the installation is completed, the entire pipeline shall be hydrostatically tested with clean
water. The hydrostatic pressure at any test section shall be 1.25 times the design pressure
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or produce a hoop stress equal to 90% of SMYS pipe material with the least wall thickness in
that section, whichever is lower.

5.6.2.1 Sandy and Silty Clay Soil

Wherever the pipeline route passes through the area with silt clay and sandy clay soil,
conventional trenching and backfilling can be considered for laying of the pipeline in such
area. The type of corrosion coating selected (i.e. 3-layer polyethylene) for the pipeline has
adequate mechanical strength. A typical back fill cover of 1.2 meter over the top of pipeline
is considered. However, the back-fill cover shall be increased accordingly at the
raillroad/river/canal crossing locations.

5.6.2.2Hard Strata/ Hard Rock

5.6.3

As such no hard rocky strata is observed along the pipeline route, however if required
weathered rock can be excavated with the help of dozer-ripper and back hoes, controlled
blasting can also be resorted to speed up the excavation activities in rock. A minimum of
150.0 mm thick layer of soft back-flll material shall be provided all around the pipeline prior to
back-filling the trench with excavated material. Where blasting cannot be done, due to close
proximity of existing facilities, mechanical equipments for rock excavation can be used,

Pipeline Crossings

The construction methodology for the pipeline crossing depends on the nature of crossing
and also on the requirements of the authorities having jurisdiction over the facility being
crossed.

From Despatch terminal to Receipt terminal, the proposed pipeline route crosses various
roads, rails, rivers, canals etc. Typically methodology for various types of crossings is briefly
described below:

5.6.3.1 Railways

All railway lines shall be crossed by boring/ jacking method. Approval of designs and
construction methodology shall be obtained from concerned railway authorities. Pipeline at
railway crossing shall be provided with Casing pipe. The carrier pipe shall be installed inside
casing pipe. The casing pipe shall be three nominal pipe sizes larger than carrier pipe. The
minimum clear cover at the crossing above of the pipeline shall be 1.7 meter. The crossing
angle shall be close to 90 degree as possible. The railway crossings shall comply with the
requirements of API RP-1102. Casing insulators and end seals shall be provided to isolate
carrier and casing pipes.

5.6.3.2 Roads and Canals

Pipeline at National Highways, State Highways and lined irrigation canals shall be crossed
by Boring/ jacking or HDD method. The carrler pipe shall be installed within a casing pipe at
the National Highways (NH) & State Highways (SH) crossings. The casing pipe shall be
three nominal pipe sizes larger than carrier pipe. The road crossings shall comply with the
requirements of APl RP-1102 and the requirements of the concerned road / irrigation
authorities.
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Metalled roads other than NH and SH that broadly include Major District Roads (MDRs),
Other District roads (ODRs), and Village Roads (VRs) shall be crossed by open cut method.
However; at locations, where it is not feasible to cross the road by open cut method,
boring/jacking method shall be used. All the cart tracks crossings shall be carried out by
open cut method. The road crossings shall be provided with a minimum clear cover of 1.2
meter measured from top of the carrier pipe.

All other minor canals and nallas crossing shall be carried out with conventional open cut
method unless directed otherwise by the concerned authorities. The canal crossings and
other water crossings shall be provided with a minimum clear cover of 1.5 meter.

5.6.3.3 River Crossings

5.7

5.7.1

The Major River / Water crossings are listed below:

Table 5:10: MAJOR RIVERI WATER CROSSINGS__
Chainage il Crossin - el
S.No. Name g Width - 9 Bed Nature of
(km) Width (m)
(m) Crossing
Phulbari to Lined
Ghoshkpur Slity sand with | canal and
h Canal and Rt S0 250 clay soil** National e
NH 31D Highway
wy | Mahananda | g ., 238 gso | Sty Sandwithclay | porornial | HDD*
River soil
m Kor.atoya 81.490 290 800 SII.t::'Sand with clay Non' HDD*
River soil Perennial
* Depending upon scour profile of river bed and water depth at the time of construction.
** Surface soll type as indicated In Recconnaissance survey report. Bore log data for river beds not
indicated in survey.

All other river (seasonal, Nallah, streams etc) crossings are proposed to be crossed by
conventional open cut method. Pipeline shall be installed approx. 1.5 meter below the lowest
bed level. Lowest bed level shall be calculated after giving due consideration to scour depth
of such water crossings. Anti buoyancy measures, wherever required shall be taken by
providing adequate thickness of concrete coating to the pipeline for its stability.

PIPELINE CONSTRUCTION

Pipeline Trenching

Contractor shall excavate and maintain the pipeline trench on the staked centerline of the
pipeline taking into account the curves of the pipeline. In case of common Rol, the
centerline of the trench shall be established from the location of existing pipeline. In case of
independent RoU, the centerline of the trench shall be established from the edge of RoU.

Format No. EIL 1641-1824 Rev. 1

Copyright EIL — All rights reserved



DOCUMENT No.

goilfatares @ ENGINEERS DETAILED FEASIBILITY REPORT FOR INDO-
gigan & INDIA LIMITED BANGLA PRODUCT PIPELINE A630-000-11-41-DFR-001 Rev 0
e L b et b |y o Page 37 Df 76

Contractor shall, by any method approved by Company, dig the pipeline trench on the
cleared and graded Right-of-Use. In cultivable land and other areas specifically designated
by the Company, top 300mm of the arable soil on the pipeline trench top width shall be
excavated and stored separately, to be replaced in original position, after backfilling and
compacting rest of the trench.

Suitable crossings shall be provided and maintained over the open RoU, where necessary,
to permit general public, property owners or his tenants to cross or move stock or equipment
from one side of the trench to the other.

In steep slope areas or on the hillside, before commencing the works, proper barriers or
other protection shall be provided to prevent the removed materials from rolling downhill.

On slopes wherever there is danger of landslide, the pipeline trench shall be maintained
open only for the time strictly necessary. Moreover, the Company may require manual
excavation of trench, local route detouring and limiting the periogd of execution of the works.
The Contractor shall make adequate arrangements for safe working of the personnel
involved in manual excavation of trench.

In certain sloping sections, before the trench cuts through the water table, proper drainage
shall be ensured both near the ditch and the Right-of-Use in order to guarantee soil stability.

5.7.2 Pipeline Stringing

Pipes shall be unloaded from the stringing trucks and lowered to the ground by means of
Side boom/Hydra crane tractor or swinging crane or other suitable equipment using lifting
devices as mentioned earlier. Dragging or sliding of pipe shall not be permitted. Special
precaution shall be taken during stringing of corrosion coated pipes. Stringing of pipe shall
only be carried out in daylight and after clearing and grading operations have been
completed. Pipe shall not be strung on the Right-of-Use in rocky areas where blasting may
be required, until all blasting is complete and the area cleared of all debris.

The stringing of the pipe on the Right-of-Use shall be done in such a manner as to cause the
least interference with the normal use of the land crossed and to avoid damage to or
interference with the pipes. The sequence of pipes must be interrupted at suitable intervals,
spaced to coincide with passages, roads, raitways and water-courses crossings as well as at
other places if requested by land Owner or tenants to permit use of the land. Also care shall
be taken to provide safe working space between trench edge and the pipe. Pipe shall be
strung on approved soft earth / sand filled bags and wedges. Bottom of pipe shall in no way
touch the ground. There shall be sufficient clearance from bottom of pipe & the ground level.
The pipe shall be supported at minimum two locations.

5.7.3 Pipeline Laying

Lowering can start after removal from ditch bottom of all off cuts, pipe supports, stones,
roots, debris, stakes, rock projections upto 15¢m below underside of pipe and any other rigid
materials which could lead to perforation or tearing of the coating. Sand padding, graded soil
and/or other materials containing no gravel, rock shall be provided as required in such a way
to get an even surface for pipe laying.
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Lowering shall follow as soon as possible, after the completion of the joint coating of the
welded pipe string. Before lowering in, a complete check by a full circle holiday detector for
pipe coating and for field joint coating shall be carried out and all damages repaired at
Contractor's cost. All points on the pipeline where the coating has been in contact with either
the skids or with the lifting equipment during laying, shall be carefully inspected for damages,
denting or other defects and shall be completely repaired. If, after checking, it becomes
necessary to place the pipeline again on supports at the bottom of the trench, these must be
padded in such a way as to prevent damage to the coating, thus avoiding necessity for
further repairs when the pipe is finally raised and laid. Before the last operation, a check
must be made of the coating at points of contact with the supports.

Before lowering in, short completed sections of the pipeline shall be cleaned with
compressed air driven cup Pig or Foam pig in order to remove all dirt, etc. from the inside of
pipe sections. In case such cleaning is proposed by Contractor after lowering, the Contractor
shall obtain approval from the Company.

The pipeline shall be lifted and laid using, for all movements necessary, suitable equipment
of non-abrasive material having adequate width for the fragility of the coating. Care shall be
exercised while removing the slings from around the coated pipe after it has been lowered
into the trench. Any damage caused to the coating shall be promptly repaired. Lowering-in
utilizing standard pipe cradles shall be permitted if Contractor demonstrates that pipe coating
is not damaged. No sling shall be put around field joint coating.

Wherever the pipeline is laid under tension, as a result of an assembly error (for example,
incorrect positioning of bends, either horizontal or vertical), the trench shall be rectified or in
exceptional cases a new assembly shall be carried out, to be approved by Company, so that
it fits the excavation and the laying bed.

Laying shall be carried out under safe conditions so as to avoid stresses and temporary
deformations of the equipments, which may cause damage to the pipeline itself and to the
coating. In case of localised points where the right-of-use is restricted to the minimum
necessary for the transit of mechanical equipment, the laying shall be carried out using other
suitable means. The pipe shall be placed on the floor of the excavation, without jerking,
falling, impact or other similar stresses. In particular, care must be taken that the deformation
caused during the raising of the pipe from the supports, does not exceed the values for the
minimum allowable radius of elastic curvature, so as to keep the stresses on the steel and
on the coating within safe limits. The portion of the pipeline between trench and bank shall
be supported by as many side-booms as required and approved by Company for holding the
line in gentle S-curve maintaining minimum elastic bend radius as specified in job standard.
Lowering in and back-filling shall preferably be carried out at the highest ambient
temperature,

The pipeline must be laid without interruption for the whole or the length of section available.
Where water is present, no laying shall be permitted until the ditch has been drained to the
extent and for the time necessary to make visual inspection possible of the bed on which the
pipe is to be laid. Following such inspections, the presence of water will be permitted,
provided that it is not so high as to cause cave-in of the walls of the trench or floating of the
pipeline before backfilling, when weighing is not provided for the pipe.
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5.7.4 Backfilling

Backfilling shall not be done until the pipe and appurtenances have the proper fit and the
pipe is following the ditch profile at the required depth that will provide the required cover
and has a bed which is free of extraneous material and which allows the pipe to rest
smoothly and evenly.

Backiilling shall be carried out immediately after the pipeline has been laid in the trench,
inspected and approved by the Company, so as to provide a natural anchorage for the
pipeline, thus avoiding long exposure of coating to high temperature, damaging actions of
adverse weather conditions, sliding down of trench sides and pipe movement in the trench. If
immediate back filling is not possible, a covering of at least 200mm of earth, free of rock and
hard lumps shall be placed over and around the pipe and coating. On no account the top soil
from the RoU be used for this purpose. In general, the trench shall be dry during backfilling.

The backfill material shall contain no extraneous material and/or hard lumps of soil, which
could damage the pipe and/or coating or leave voids in the backfield trench. After the initial
backfill has been placed into the trench to a level slightly above the surrounding ground,
Contractor shall compact the backfill material. The surplus material shall be neatly crowned
directly over the trench and the adjacent excavated areas on both sides of the trench to such
a height, which will, in Company's opinion, provide adequately for future settlement of the

~ trench backfill during the maintenance period and thereafter. The crown shall be high
enough to prevent the formation of a depression in the soil when backfill has settled into its
permanent position.

5.7.5 Horizontal Directional Drilling

The horizontal directional drilling process represents a significant improvement over
traditional cut and cover methods for installing pipelines beneath obstructions, such as rivers
or shorelines, which warrant specialized construction attention. Installation of a pipeline by
HDD is generally accomplished in two stages. The first stage consists of directionally drilling
a small diameter pilot hole along a designed directional path. The second stage involves
enlarging this pilot hole to a diameter which will accommodate the pipeline and pulling the
pipeline back into the enlarged hole.

5.8 SPECIAL CONSIDERATIONS

I) Seismic Analysis shall be carried out for the proposed pipeline route during detailed
engineering after receipt of complete Topographical survey & Geotechnical investigation
reports and recommendations for the same shall be taken care during project execution.
However, by preliminary analysis it has been found that pipeline route crosses major fault
lines/ lineaments at one location (Approx. Lat:25.895° Long:88.787°) throughout the entire
pipeline network and, hence, select backfill has been considered for total of 2 km of length.
Further, a minimum gap of 100 m should be maintained between two successive bends of
the underground pipeline where the divergent (deflection) angle is more than 45 degrees.
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I) High Consequence Area is defined as “An area where 46 or more dwelling intended for
human occupancy in a stretch of 1600 meter along the pipeline and 200 meter on either
sides of the pipeline centreline”.

In high consequential area it is recommended that maximum operating pressure of the
pipeline does not exceed more than 40% of SMYS of pipe, therefore higher wall thickness
line pipe (using design factor of 0.4) is used at these location.

High consequence area of 3 km is considered In the Indian portion of the proposed pipeline
route.
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