


Since the employee takeover in the early 1990s,
Engra has undergone significant diversification
and growth, providing ample opportunities for
learning in project development and execution.
Prior to the inception of ETV, Engro had
undertaken a range of significant in-house
projects, including debottlenecking Urea &
Ammonia fertilizer complexes and setting up an
integrated PVC complex.

RS

our
projects




fertilizers

Engro Fertilizers Limited
Daharki, Sindh, Pakistan
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Debottlenecking Study
Engro Fertilizers Limited
2022

Brownfield

Feasibility

USD 100 Mn +

1,200 MTPD Methanol Plant

Engro Fertilizers Limited
2022

Greenfield

Feasibility

USD 300 Mn +

Integrated Methanol &
Ammonia Plant

Engro Fertilizers Limited
2019

Brownfield

Feasibility

~ USD 100 Mn

3,900 MTPD Urea Complex

Brunei Fertilizer Industries

2018
Greenfield
Detail Engineering

USD 1,500 Mn

To meet the growing demand for domestic Urea while minimizing
incremental energy consumption, we led a feasibility study of
debottlenecking Ammonia and Urea Plants for a production
capacity increase of up to 16%. The scope of the study
included project strategy development, process performance
estimation, utility balances, and detailed terms of reference (TOR)

preparation for a FEED study.

To select the most technically viable and economically
competitive technology, we led a feasibility study for a 1,200
MTPD greenfield Methanol Plant, based on low-BTU
natural gas. The development of a preliminary design of
associated utilities was a crucial outcome of this study, the
scope of which included technology screening, scoping and
estimation of utilities, cost estimation, and development of

preliminary execution strategy.

lo explore business diversification opportunities, we led a
feasibility study for repurposing the 1,550 MTPD
Ammonia Plant to co-produce Methanol and Ammonia.
The study included process change assessment, operating
condition re-evaluation, efficiency determination for Ammonia
and Methanol conversion, cost estimation, and a detailed

financial model to assess project economics.

To review detail engineering for Brunei Fertilizer Industries’ 3,900
MTPD Urea Plant, we provided owner’s engineering services
during the EPC phase. The scope of services included design
documentation review and participation in owner studies such as
HAZOP and 3D model review. We identified several improvements
in design to enhance the operability and maintainability of the Urea
Plant.
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fertilizers

Engro Fertilizers Limited
Daharki, Sindh, Pakistan
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Feed Gas Enrichment
2018

Greenfield

PMC & Execution

USD 15 Mn

1.3 MTPA Ammonia/Urea
Complex (EnVen)

2010

Greenfield

PMC & EPC of Utilities

& Offsites

USD 1,100 Mn

Debottlenecking

(750 / 850 / 950 KTPA)
1995 / 1998 / 2002
Brownfield

PMC & Execution

USD 105 Mn

600 KTPA Ammonia/Urea
Plant Relocation

1992

Greenfield

PMC & Execution

USD 130 Mn

To accommodate significant changes in the specifications of

feedstock, we conducted an evaluation for gas quality enrichment
resulting in the relocation of cost-effective surplus equipment
from Nerth Am

integrated into Engro Fertilizers’ facility in Pakistan. The relocation

a that was then engineered, constructed, and

4

not only saved significant time but also helped in the completion of

the proje

>t at one-fourth the cost of a new unit. We engineered

and executed this project with minimal external support.

To fulfil domestic Urea demand while saving costs, we worked on
one of the world’s largest single-train Ammonia/Urea complex,
which was also Pakistan'’s largest private sector investment. We
developed a contracting model with engineering and
procurement of licensed units managed by one contractor
\d

significant utilities and offsite scope for the owner to execute

and construction by the other (EP+C) and carved out a

directly. We managed the entire project in-house, without
engaging PMC, and completed it at a much lower cost compared

to similar projects globally executed at that time.

To meet Pakistan’s ever-increasing Urea demand, we executed
a series of debottlenecking projects with in-house
engineering by enhancing the capacity of the existing
operating units. These expansions, with respect to engineering
and project execution, were managed in-house with minimal

support from licensors.

fo enhance Urea production capacity, we executed a
first-of-its-kind project in the region by relocating world-scale
Ammonia and Urea Plants from the US and UK, respectively.
I'ne Plants were dismantled, refurbished, and shipped to

Pakistan, where they were re-engineered, integrated with utilities,

and reconstructed to operate on completely different feedstock

and weather conditions. This entire engineering and management
effort was done in-house, delivering the project at almost half the
cost of new units. The project is still contributing towards fulfilling

Pakistan's Urea demand.
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Engro Polymer & Chemicals Limited
Port Qasim, Karachi, Pakistan
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VCM-300 Debottienecking
Engro Polymers & Chemicals
2023

Brownfield

FEED

~ USD 100 Mn

750 KTA PDH/PP complex
Engro Corporation Limited
2021/2

Greenfield

Pre-FEED + FEED

UsSD 2,000 Mn +

Coal to Chemical

Engro Corporation Limited

Greenfield
Pre-feasibility

USD 3,500 Mn +

lo increase Plant capacity from 245 KTPA to 300 KTPA, we are
conducting a FEED study for debottlenecking a Vinyl Chloride
Monomer (VCM) Plant, with the support of a major Chinese
engineering company, while playing an extensive role in its review
due to the brownfield nature of the project. The study includes
evaluating the adequacy of existing equipment and complete
process, mechanical, civil, and I&E design, followed by cost
estimates for both licensed and open art areas.

[0 select the best-suited licensed technology and prepare a
feasibility-level cost estimate for a business case, which would
help in securing necessary approvals to initiate FEED & PDP
development, we led the first-of-its-kind feasibility study for
a greenfield 750 KTPA PDH-PP complex in Pakistan by
acquiring services from world-renowned feasibility and FEED
contractors. The project later moved into the FEED stage,
where FEED was executed in parallel with PDP development,
using UOP Honeywell for PDH Oleflex and W.R. Grace for PP
Unipol. We managed the project entirely in-house.

To evaluate viability of Thar lignite coal gasification for
downstream production of Urea, synthetic natural gas, diesel,
and polypropylene, we conducted a pre-feasibility study with
technology screening of the high-moisture, low-grade
coal. We developed detailed process and utility balances for all
options and a comprehensive financial model to determine

investment viability.
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-{Engtro.Polymer & Chemicals Limited
“Port Qasim, Karachi, Pakistan
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Hydrogen Peroxide
On-going
Greenfield

PMC & Execution

USD 44 Mn +

VCM Debottlenecking
2019

Brownfield

PMC & Execution

UsSD 20 Mn

PVC 1l

2018

Greenfield

PMC & Execution
USD 60 Mn

Back Integration & Expansion
of the PVC Complex

2008 - 11

Brownfield

PMC & Execution

USD 250 Mn

To grow our product portfolio, we recently commenced the
construction of a Hydrogen Peroxide line, which is in its EPC

phase. This project is entirely managed in-house.

o enhance business viability while saving capital, we executed
debottlenecking of the VCM Plant using cost-effective,
relocated equipment from Mexico.

To fulfil growing domestic demand for PVC, we commenced work
on our third PVC line. The project included PVC Plant, PM&S
unit, VCM sphere, and associated utilities. From conception to

execution, this project was entirely managed in-house.

To maximize manufacturing margins, we executed the
back-integration and expansion of our PVC complex
including PVC, Chlor Alkali, and EDC-VCM Plants, along
with a Power Plant and associated utilities using in-house
PMC with minimal external support. Some of the Plants were
dismantled, refurbished, and shipped to Pakistan from USA, where
they were re-engineered, integrated with utilities, and reconstructed
to operate in local weather conditions. This is a first-of-its-kind
project in the region, which is still contributing towards fulfilling
Pakistan’s PVC demand.
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storage &
pipeline

Engro Vopak & Elengy Terminals
Port Qasim, Karachi, Pakistan
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435 km White Oil Pipeline
Engro Vopak Terminal
2021/2

Greenfield

FEED

~ USD 300 Mn

LNG Storage & Re-gasification
Engro Vopak Terminal

2020

Greenfield

Feasibility

USD 400 Mn +

LPG Storage Expansion
Engro Vopak Terminal
2018

Brownfield

FEED

- USD 50 Mn

LNG Terminal
2015

Brownfield

PMC & Execution

UsSD 120 Mn

To replace trucking for handling a volume of 11 MT of HSD and
Mogas annually, we conducted an independent FEED review for
a 435km oil pipeline project in Northern Pakistan, with three
purmping stations and storage facilities. The scope of the study
included a value engineering workshop to optimize the pumping
facility and pipeline design, which reduced the overall project cost
by ~10%.

To expand our existing FSRU-based LNG terminal, and provide
greater flexibility to the energy supply chain, we conducted a
feasibility study for establishing Pakistan's first on-shore
LNG storage and regasification facility at Port Qasim,
Pakistan. The project involved constructing cryogenic LNG
storage tanks with a capacity of 240,000m® and a send-out rate
of 1,200 MMSCFD, and an independent jetty for LNG
offloading. We delivered all aspects of the project, including

process design and cost estimate leading to the business case.

lo expand our |LPG storage facility, we conducted a FEED
Study to increase the storage capacity by 6,000 MT. The
scope of the study included design of mounded bullets for LPG
storage, pumping facility, loading bays for trucking, and
integration with the current facility. We delivered an optimized

design without compromising safety.

lo assist our customer in enhancing energy security, we
delivered Pakistan’s first LNG terminal in a record EPC
time of 332 days with in-house PMC. The project included
marine works for FSRU and LNG carrier docking, and unloading
and transportation of jetty/trestle and associated topside
equipment for LNG. The project was completely managed
in-house without the support of a PMC.
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power

Engro Powergen Thar Limited
Tharparkar, Sindh, Pakistan
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Power & Steam Solution

Engro Polymer & Chemicals

2023
Greenfield
Feasibility

USD 200 Mn +

Coal Mine & Power
2018

Greenfield

PMC & Execution

USD 1,600 Mn

82 MW Aeroderivative
Captive Power Plant
2014

Greenfield

PMC & O&M

USD 82 Mn +

217 MW Power Plant

Engro Powergen Qadirpur

2008

Greenfield

PMC & Execution
UsD 160 Mn +

To cater for 70 MW of electricity and 75TPH of 10barg saturated
steam, we conducted a feasibility study that evaluated
sustainable power and steam solutions with a reduced
carbon footprint and natural gas dependency for our PVC
manufacturing facility. The scope of the study included
assessment of wind & solar in Pakistan's Jhimpir wind corridor as
power solutions and viability of fuels derived from scavenged and
unsorted municipal solid waste for use in steam generation through
various processes, like Refuse Derived Fuel (RDF), Waste
Gasffication, and Biogas.

To enhance Pakistan’s energy security, we delivered the
first-ever Open-pit Lignite Coal Mine and 660 MW Mine
Mouth Power Plant, both located in the Thar desert of
Pakistan. The project is of immense strategic importance for
national energy security and was a high-risk project since it was
a completely untapped resource in barren land and the lignite

coal proved to be high moisture in guality.

To gain foothold in the international arena, Engro collaborated with
local Nigerian partner in 2014 to set up its offshore project of
82MW triple redundancy CPP in Port Harcourt, Nigeria. This project
was of national importance to the Nigerian government, powering
the Nigeria National Petrochemical Complex refinery (largest in the
country). The scope included project development, EPC
management, start-up and commissioning support, and operations
and maintenance. We performed O&M for 6 years, whereby
demonstrating world class performance maintaining 99.94%

availability factor year to date.

To resolve the power crisis within Pakistan, we commissioned a
217 MW Combined Cycle Power Plant based on this low BTU
permeate gas which was being flared and wasted from the
Qadirpur gas field. This is one of the lowest opportunity cost

thermal power plants in the country.
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strengths

Engro Polymer & Chemicals Limited
Port Qasim, Karachi, Pakistan




process electrical hse

- Aspen Economic Analyzer - SINCAL - Bowtie XP
- Aspen Hysys - Velocity EHS
- Aspen Plus civil & structure
- Aspen EDR subscriptions
- STAAD P
- KG-TOWER © i
. Insfrrucalc project management - ASME
- Fluid Flow _ ASSP
- MS Projects IEC
mechanical - Primevera P6 i ISEA
- Easy DMS i
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- CADWorx - Bliisbasm - Equity Engineering
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Engro Polymer & Chemicals Limited
Port Qasim, Karachi, Pakistan 2i|




our
standards
& practices

2 The
E Equity
G Engineering

Group, Inc.

engineering
- /

We have subscribed to Equity Engineering
(EEPs), the global leader in best in class
Engineering Practices. The EEPs are used
across the energy, petrochemical, chemical,
fertilizer, and other processing industries. More
than fifty industry experts maintain and regularly
update the EEPs to align with recommended
and generally accepted good engineering
practices. EEPs cover following areas:

- Process Safety and - Material Reguirements - Marine Facilities
Loss Prevention - Refractory, Insulation, - Solids Handling

= tructures and Foundations and Fireproofing - Mechanical Integrity

= Piping - Instruments and Controls - Pipeline Design,

= Rotating Equipment - Electrical Operation, and

= Pressure Vessels - Equipment Protection and Maintenance

= Heat Transfer Equipment Package Equipment Units

= Storage Tanks - Inspection

«OUPQNT
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We have adopted a risk-based HSE

management system and are getting DuPont’s
support in its implementation.
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Engro Fertilizers Limited
1_26 Daharki, Sindh, Pakistan




companies we have
worked with
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Engro Elengy Terminal Limited
|_28 Port Qasim, Karachi, Pakistan




