4th December 2025

Tulip Compression — Natural Gas Compression Solutions

Optimizing CNG Compressor Lifecycle Cost
with
Hour-Based Maintenance
&

Compressor Station on Single Window -CssW

The contents of this document are considered Confidential and Proprietary to Tulip Compression Private. Ltd.(TCPL) and have been provided with the understanding that
document shall not disclose or make such information available in writing, in word, or by any other means to anyone except for the Recipient's employees and representati
know for the purpose of evaluating Agreement with TCPL and who are similarly bound by obligations of confidentiality. Disclosure of any information within this Proposal to third

prohibited without the express written consent of TCPL .
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Energy 1.0 Energy 2.0 Energy 3.0

Management Team

Over 20 Years of 1200 /600 .
Experience in CGD ey Industrial Use
Composite CNG SSLNG
CNG Standard for Dispensing Unit
US Government
30 Years Experience
in Lifecycle
Maintenance Services .
Compressor Turquoise
In-house Zero Hour Natural Gas Station on PLDS H2 with HECEV
Equipment Rebuild Gk Single Carbon
Window Capture
International Sourcing
of components from
OE Suppliers
EPC LNG / L-CNG
Powergen & CssW VIP/DUO Dispenser
600-1200 SCMH
GPRS Based Asset Car / Combo H-CNG
Monitoring Solutions CNG Dispenser
Emission Control
Solar Power Packs
Turquoise Hydrogen 2018 - 2025 2022 - 2028 2023 - 2035

CssW — Compressor Station on Single Window ; HCNG - Hydrogen Blended CNG; HFCEV = Hydrogen Fuel Cells powered Electric Vehicles; PLDS — Pressure Let Down Skid
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Flagship Products

Product offerings and features - Sales and Service Model

Zone 1 Compliance for Installation in Hazardous Area International
Safet
PESO Approved Zero Gas Loss . y
400-650 SCMH CNG Complla nce
Compressor Package Double Chamber Design Explosion & Fire Resistant
for Safety Enclosures

PESO
Environment — Optimized Carbon and Energy Footprint
]
Optimized Energy Electronic Gas I
900-1200 SCMH CNG Footprint S e
Compressor Package
Catalytic Convertor Air-Fuel Ratio Controller @
ATEX
Future CNG Station Variable Inlet Pressure C E
CNG CBG Online Daughter Booster CE
Composite CNG ideal for Retail Outlets Complete Station in 3.5m2 Area SP
Dispensing Unit
Impact Pressure Surge Capacity (SCMH) Armored
Resistance Resistance 250/350/400 Enclosure oA
SGS
Approved for forecourt installation
805 Baseefa
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Composite CNG Dispensing Unit - Online Version

\
Future CNG Station Variable Inlet Pressure
CNG CBG Online - Daughter Booster |
Ideal for Retail Outlets | Complete Station in 3.5m2 Area |
PESO Approved
Impact ) | - Pressure Surge |
Resistance Resistance
' Capacity (SCMH) ‘ ‘ Armoured
250/350 Enclosure
Approved for forecourt installation
International Safety Compliance
P S6GS
L A & @
2, A e @@ o
PESO Bis ATEX cE Cha SG5 Basawla
s
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Life Cycle Owning & Operating Cost Of CNG Compressors
Including
Capex + Opex+ Maintenance + Energy

On Path To Carbon Neutral Mobility

(©) tulipco
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| Evolution in Evaluation Methodology

\
S~

Capex

N\ lp /
Operation
Capex  — @ "

Maintenance

Operation &  Derupton
Maintenance Lifecycle Energy
1998 to 2017 2018 onwards
g:?:f tjrog $fss 31&?3 LifecycIEev(a)l:f:tii:; 8? aos;:rggng Cost

Including Energy

Savings of Rs. 1.46 Cr on account of energy in lifecycle of 73000 hours both Gas Engine & Electric Motor Driven CNG Compressors
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" Life Cycle Cost of 1200 MD & GED

...For reference only

Cost Head — 1200 GED Unit Cost (INR) Lifecycle Cost

e

Compressor Package 1.40 Cr 1.40 Cr
Operations (with YOY increase) 1.5Lpm 2.70 Cr
Maintenance (with YOY increase) 1.5Lpm 2.70 Cr
Energy@30 Kg/Hr (30,00,000) 50/Kg 15.0 Cr
Typical Lifecycle Cost 21.80Cr
Compressor Package 1.05 Cr 1.05Cr
Operations (with YOY increase) 1.5Lpm 2.70 Cr
Maintenance (with YOY increase) 0.75 L pm 1.35Cr
Energy@0.16 kwh/kg 10 / kwh (Rs. 1440 /hr) 14.40 Cr
Typical Lifecycle Cost 19.50 Cr

_J
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Cost Indicators
of
TEM (Top End Maintenance)
&
MOH(Major Overhaul)




e

OEM Cost Indicator 1 - TEM / Level | / Level [l Maintenance

Engine Maintenance and Repair Options Flowchart

2. REPAIR BEFORE FAILURE

Before Failure repairs should be done when there 1s only minimal crankshaft or cylinder block wear. These repairs can
often be made in-frame. The options listed depend on the and degree of wear. Repair Before Failure 1s the cus-
tomer’s best value because Cat parts reuse 1s maximized and customer downtime 1s nunimized.

Top End Overhaul

A top end overhaul may be all that’s needed to restore power and efficiency. It consists of reconditioning or exchanging the
cylinder head assembly for machines where cylinder head components wear faster than liners, rings and bearings.

* It can be performed in-frame.

» Flat-rated, 1t 1s about 12-25% of the cost of a new engine.
* Caterpillar Remanufactured cylinder heads are available for most engines.

Level | Engine Overhaul
For engines with both cylinder bore and bearing wear, consider a Level I Engine Overhaul.

» Flat-rated, it 1s about 30-50% of the cost of a new engine.

* In-Frame Overhaul Kits can be made available. Include in the kits Exchange cylinder heads, pistons, rods, filters,
tools and instructions — everything needed to make the repatrs.

* The crankshaft and/or cylinder block should not be damaged.

Level Il Engine Overhaul

Engirlilleiﬂ with extensive wear or that are approaching the time for a second overhaul may require a Level I Engine
Overhaul.

* Major components are rebuilt or exchanged.

» Flat-rated, it is about 40-70% of the cost of a new engmel

* Exchange parts are available (see section on Exchange).

E
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"OEM Cost Indicator 2 - Overrun Associated With Delay In

\_Maintenance Activities

Overhaul Before Failure

A planned overhaul may be your best value,
because you can:

* Avoid costly unplanned downtime

« Reuse as many original parts as standards
permit

*+ Extend your engine's service life without
the risk of a major catastrophe had you
continued to operate to failure

*» Get the best cost value relationship per
hour of extended life

The cost of a scheduled, before failure

overhaul is usually 20-25% of the cost of a new
engine.

After Failure Recommendations

An overhaul should be performed if your block
or crankshaft needs to be repaired.

If the block and/or crankshaft is repairable,
then the cost of an overhaul should be
between 40 and 50% of the cost of a new
engine {with like exchange core).

QWERHAUL

BEFORE FAIMURE —
ASTER FAILUATE — — —

AYIRAGE CO3T PER HOUR

% a 3 4 $ é ¥ a 4 1o
SERVICE HOURS x 5000

The solid line shows the maintenance and repair costs for an owner who followed the
maintenance and repair recommendations for inspection, repair or exchange for
components and for overhauls. The peaks

represent the years in which overhauls occurred

The dotted line represents another user operating identically except he has chosen to

operate beyond the Caterpillar recommended intervals. His peaks also represent years
with overhauls

IN THIS EXAMPLE, EXTENDING OVERHAUL
PERIOD BY 2000 HOURS RESULTED IN
TOTAL MAINTENANCE AND REPAIR COSTS
INCREASING BY ALMOST 30%.
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Elements of Operation & Maintenance Contracts
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Subset

24/7 Maintenance

Routine, Overhauling & Insurance Spare Parts
Oil & Consumables + Oil Vans

24/7 Stores

24/ 7 Maintenance Vans

Audit Team & Diagnostic Tools

Printing & Stationary (Log books, DPR etc)
Uniform & PPE

Statutory Compliances (PF, ESI etc)

24/7 Remote Monitoring

Reading & Reporting Team

S. No.
EIE-

Strictly Private & Confidential
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Subset

Infrastructure Rentals

Security Expenses

Legal & Profession Fees

Local conveyance

Accidental Insurance / Medical Insurance
Management Team

Power & Fuel

Telecommunication Expenses

Recruitment / Training / Simulators / Testing

Workshop (including major overhauling test bed &

tools)

Inventory (15-18 months)

(8 tulipcompression



" Engine Overhauling Bench, Clean Rooms & Dynamometer Test
_ Bed Training Infrastructure

_J
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7
24 x 7 Equipment Rebuilding Workshops
24 x 7 Back Office Service Support

N
e ﬂ' i
b F T
’.’.' - "‘.\. -
.
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Current Trend
W.r.t
Monthly Maintenance Charges
For
Gas Engine & Electric Motor Driven




Model Daily Running Hrs in Mature GA
No of Packages 300 50 30 50 25
DRH 12 12 12 9 9

Weighted average - 11-12 hrs per day

Daily Running Hrs in New GA

Model
No of Packages 25 50 30 30 40 30
DRH 3 5 5 5 7 7

Weighted average = 4-5 hrs per day

The Rates Quoted For New GA Become The Benchmark For The Old GA

Strictly Private & Confidential
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Customer IGL- 2018 HPCL -2021 HPCL-2021 BPCL -2024

Tender No. IGL/ND/C&P/EC14513| 21000449-HD-10157| 20000822-HD-10157| GEM/2024/B/4998568 PR
PMC Tractebel Tractebel VCS MECON

Model 1200 EMD 600 EMD 1200 MD 650 EMD

Maintenance - Year 1 8.0% 8.0% 8.0% 9.0% 8.3%
Maintenance - Year 2 9.0% 9.5% 11.0% 10.0% 9.9%
Maintenance - Year 3 10.0% 10.0% 12.0% 10.5% 10.6%
Maintenance - Year 4 11.0% 10.5% 13.0% 12.5% 11.8%
Maintenance - Year 5 12.0% 11.0% 14.0% 14.0% 12.8%
Average Maintenance 10.0% 9.8% 11.6% 11.2% 10.7%
Customer IGL- 2018 HPCL -2021 HPCL-2021 BPCL -2024 Average
Maintenance - Year 1 7,60,000 7,20,000 7,60,000 8,10,000 7,62,500
Maintenance - Year 2 8,55,000 8,55,000 10,45,000 9,00,000 9,13,750
Maintenance - Year 3 9,50,000 9,00,000 11,40,000 9,45,000 9,83,750
Maintenance - Year 4 10,45,000 10,39,500 12,35,000 11,25,000 11,11,125
Maintenance - Year 5 11,40,000 11,00,000 13,30,000 12,60,000 12,07,500
Average Maintenance PA 9,50,000 9,22,900 11,02,000 10,08,000 9,95,725
Average Maintenance PM 79,167 76,908 91,833 84,000 82,977
Average Network Running / day 8 7 7 5 7
Per hour Maint cost 324 360 430 551 416

Strictly Private & Confidential
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‘CGD Industry Maintenance % Slab Vs Cost

_Gas Engine Driven Compressor Tenders

Customer IGL- 2018 THINK Gas -2020 HPCL-2020 IGL- 2023 BPCL -2024

Tender No. IGL/ND/C&P/EC14513 Proposal| 19001292-HD-10157| IGL/ET2/CP/CC17486| GEM/2024/B/4998568 P
PMC Tractebel NA Tractebel MECON MECON

Model 1200 GED 1200 GED 1200 GED 1200 GED 650 GED

Maintenance - Year 1 8.0% 10.0% 8.0% 6.0% 7.5% 7.9%
Maintenance - Year 2 9.0% 10.0% 9.0% 8.0% 8.0% 8.8%
Maintenance - Year 3 10.0% 10.0% 10.0% 9.0% 9.0% 9.6%
Maintenance - Year 4 11.0% 10.0% 11.0% 10.0% 9.5% 10.3%
Maintenance - Year 5 12.0% 10.0% 12.0% 11.0% 10.0% 11.0%
Average Maintenance 10.0% 10.0% 10.0% 8.8% 8.8% 9.5%
Customer IGL- 2018 THINK Gas -2020 HPCL-2020 IGL- 2023 BPCL -2024 Average
Maintenance - Year 1 12,00,000 15,00,000 12,00,000 9,00,000 10,12,500 11,62,500
Maintenance - Year 2 13,50,000 15,00,000 13,50,000 12,00,000 10,80,000 12,596,000
Maintenance - Year 3 15,00,000 15,00,000 15,00,000 13,50,000 12,15,000 14,13,000
Maintenance - Year 4 16,50,000 15,00,000 16,50,000 15,00,000 12,82,500 15,16,500
Maintenance - Year 5 18,00,000 15,00,000 18,00,000 16,50,000 13,50,000 16,20,000
Average Maintenance PA 15,00,000 15,00,000 15,00,000 13,20,000 11,88,000 14,01,600
Average Maintenance PM 1,25,000 1,25,000 1,25,000 1,10,000 99,000 1,16,800
Average Network Running / day 10 5 4 10 4 7
Per hour Maint cost 410 820 1,025 361 811 685
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Electric Motor Driven Compressor Package

Description Slab1 Slab 2 Slab 3 Slab 4 Slab 5 Slab 6
Hours 0-100 100-150 | 150-200 | 200-250 250-300 |300onwards
Tariff 400 375 350 325 300 300

Amount Payble| 40000 18750 17500 16250 15000
Gas Engine Driven Compressor Package

Description | Slab1 Slab 2 Slab 3 Slab 4 Slab 5 Slab 6
Hours 0-100 | 100-150 | 150-200 | 200-250 | 250-300 |300onwards
Tariff 650 500 550 525 500 500

Amount Payble| 65000 25000 27500 26250 25000
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Cost Optimization by Way
of
Compressor Station on Single Window - CssW




Existing Model — Multi Window Interactions

Profit

Sales CGD

Investment

Proposed Model — Single Window

Profit

Sales CGD

Investment

Project
Oo&M
Finance
HR
Fire & Safety

Audit

Project
0o&M
Finance
HR
Fire & Safety

Audit

Compressor
Filters skid
Dispenser

Cascade

Gas Genset

Utility

Compressor
Packager
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o&M

o&M

o&M

Compressor
Filtration Skid
Dispenser
Cascade
Gas Genset

Utility

Energy
Flow Meter
Sale Mapping
Check
PNG

UPS & Lighting

O&M
Energy
98% Availability
Penalties
Asset Monitoring

SAP Connect

Reporting
Reporting

Reporting

Reporting

PNG / Grid

Single
Window
Services
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Energy + Operations + Maintenance +Capital Cost are 4 Pillars of Lifecycle
Maintenance. Energy is the biggest Component followed by Operations
Therefore Compressor lifecycle costs must be seen holistically.

OEM Based Maintenance = Optimized Cost + Availability + Energy Matrix

Going Forward Hour-based maintenance is the most viable and
transparent model for CGD operators.

CssW Single Window model is the future of CNG station procurement
Compressor + Dispenser + Genset + Utilities under one Umbrella
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Tulip Compression Private Limited

Address
802, Kailash Building,

Connaught Place, New
Delhi 110001

Website
www.tulipcompression.com

Email
cng@tulipcompression.com




