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1. Executive Summary 

This study evaluates the feasibility of establishing a mobile transformer oil purification and 
regeneration business based in Iraq, with service coverage extending to Kuwait. The 
project deploys a 20-foot containerized mobile unit to provide on-site transformer oil 
services, supported by a fixed hydraulic oil regeneration activity that stabilizes revenue. 

Total initial investment (CAPEX): USD 400,000 

At full nominal operating capacity, the business generates: 

 Transformer services revenue: USD 324,000/year 
 Profit from antioxidant & new transformer oil sales: USD 25,000/year 
 Hydraulic oil regeneration gross margin: USD 70,000/year 
 Total annual revenue contribution: USD 419,000/year 

Financial outcomes (base plan): 

 Simple payback: ~1.8 years 
 NPV at 8%: ~USD 624,000 
 IRR: ~52–54% 
 Break-even: ~29% of nominal transformer capacity  

2. Project Overview 

The project consists of a mobile oil treatment plant installed in a 20-foot container, 
designed to operate directly at customer sites (substations, power plants, industrial 
facilities). The system can perform both purification and full regeneration of transformer 
oil, including vacuum dehydration and degassing. A small fixed base in Iraq is used for 
logistics, storage, laboratory testing, and hydraulic oil regeneration. 
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3. Market Assessment – Iraq & Kuwait 

3.1 Iraq 

 Large and aging transformer fleet, high ambient temperature, frequent stress and 
failures. 

 Large transformers predominantly government-owned (utility/Ministry entities). 
 Oil & gas and industrial operators offer faster decision cycles and often outsource 

maintenance. 

Competition: 

 Filtration services exist; structured full regeneration services are less widely 
organized in many areas. 

 Entry advantage depends on ability to mobilize quickly, document oil test 
improvement, and secure payment terms. 

3.2 Kuwait 

 Smaller transformer fleet but higher standards and more structured maintenance 
market. 

 Competition is stronger than Iraq, but payment reliability is typically better. 
 Kuwait is positioned as a premium extension market after establishing references 

in Iraq. 

 

 

4. Technical Description 

4.1 Purification Process (On-site) 

1. Oil heating 
2. Pre-filtration 
3. Fine filtration 
4. Vacuum dehydration & degassing 
5. Coalescence filtration 
6. Return to transformer 

Purpose: remove moisture, dissolved gases, and particulates; improve dielectric 
strength. 
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4.2 Regeneration & Purification Process (On-site) 

1. Oil heating 
2. Pre-filtration 
3. Passing through adsorbent columns 
4. Reheating if required 
5. Fine filtration 
6. Vacuum dehydration stage 
7. Coalescence filter 
8. Optional antioxidant dosing 
9. Return to transformer 

Purpose: remove acids, oxidation products, and sludge precursors; restore oil 
properties. 

Adsorbent consumption: 
2,000 kg/year × $3/kg = $6,000/year 

 

5. Capital Expenditure (CAPEX) 

 

Item Amount (US$) 

Mobile plant (incl. shipping & customs) 260,000 

Truck + trailer 50,000 

Tanks & agitators 30,000 

Laboratory equipment & tools 30,000 

Working capital 30,000 

Total CAPEX 400,000 US$ 
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6. Operating Costs (OPEX) 

6.1 Staff (Annual) 

 Operational Manager: 36,000 US$ 
 Marketing/Admin (2): 24,000 
 Engineer: 12,000 
 Technicians (2): 14,400 
 Driver: 6,000 

Total Staff: 92,400 US$ 

6.2 Other Annual Costs 

 Rent / yard: 12,000 US$ 
 Fuel (approx. 1,000 km/week): 11,000 
 Adsorbent (2,000 kg/year): 6,000 
 Plant maintenance: 6,000 
 Truck maintenance: 2,000 
 Other consumables (vacuum pump oil, cartridges, activated carbon, etc.): 4,000 
 Electricity / utilities: 4,000 
 Insurance & admin: 8,000 

Total OPEX (Year 1): 141,400 US$ 

For projection purposes, modest OPEX increases are assumed with higher utilization: 

 Year 2: 145,000 
 Year 3: 150,000 
 Year 4: 160,000 
 Year 5: 165,000 

 

7. Revenue Model (Transformer + Hydraulic + Oil/Additive Sales) 

7.1 Transformer Oil Volumes (Nominal 100%) 

 Purification only: 45,000 L/month = 540,000 L/year 
 Purification + regeneration: 15,000 L/month = 180,000 L/year 

Total treated: 720,000 L/year 

7.2 Pricing 

 Purification: $0.35/L 
 Purification + regeneration: $0.75/L 
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7.3 Hydraulic Oil Economics (Annual) 

 Hydraulic volume: 100,000 L/year 
 Buy used oil: $0.25/L 
 Additive: $0.15/L 
 Bulk sell: $1.10/L 

Margin per liter = 1.10 − (0.25 + 0.15) = $0.70/L 
Annual hydraulic margin = 100,000 × 0.70 = $70,000/year 

Note 1: 
If market demand for transformer oil regeneration increases, the processing capacity 
currently allocated to hydraulic oil regeneration can be reassigned to transformer oil 
regeneration. The economic margin per liter is approximately comparable in both 
activities. This provides operational flexibility and a built-in safety mechanism, allowing 
regeneration capacity to be shifted between hydraulic oil and transformer oil depending 
on market conditions and demand priorities. 

7.4 Additional Sales Profit 

 Antioxidant & new transformer oil sales profit: $25,000/year 

7.5 Nominal Annual Revenue (100%) 

Transformer purification revenue: 
540,000 × 0.35 = 189,000 

Transformer regeneration revenue: 
180,000 × 0.75 = 135,000 

Transformer services subtotal: 324,000 
Plus oil/additive sales profit: 25,000 
Plus hydraulic oil regeneration margin: 70,000 

 Total at 100%: 419,000/year 

7.6 Utilization Ramp-Up 

 Year 1: 80% 
 Year 2: 90% 
 Year 3: 100% 
 Year 4: 110% 
 Year 5: 110% 

(For consistency, hydraulic and the $25,000 sales profit are included per the base plan 
and treated as achievable from Year 1.) 
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8. Financial Evaluation – WITHOUT Discount Rate 

8.1 Cash Flow Table (Simple / Undiscounted) 

Year Utilization Revenue OPEX Net Cash Flow 

0 – – – -400,000 

1 80% 349,200 141,400 207,800 

2 90% 384,100 145,000 239,100 

3 100% 419,000 150,000 269,000 

4 110% 453,900 160,000 293,900 

5 110% 453,900 165,000 288,900 

8.2 Simple Payback 

Cumulative cash flow: 

 End Year 1: -192,200 
 End Year 2: +46,900 

Simple payback ≈ 1 + (192,200 / 239,100) = 1.80 years 

8.3 Simple ROI 

Average annual net cash flow (Years 1–5): 
(207,800 + 239,100 + 269,000 + 293,900 + 288,900) / 5 
= 1,298,700 / 5 
= 259,740/year 

Simple ROI ≈ 259,740 / 400,000 = 65% per year 
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9. Financial Evaluation, WITH 8% Discount Rate (Time Value of Money) 

9.1 Discounted Cash Flow Table 

Discount factors (8%): 
Year 1: 0.9259 
Year 2: 0.8573 
Year 3: 0.7938 
Year 4: 0.7350 
Year 5: 0.6806 

Year Net Cash Flow Discount Factor Present Value 

0 -400,000 1.0000 -400,000 

1 207,800 0.9259 192,407 

2 239,100 0.8573 205,012 

3 269,000 0.7938 213,624 

4 293,900 0.7350 216,009 

5 288,900 0.6806 196,657 

Total PV of inflows = 
192,407 + 205,012 + 213,624 + 216,009 + 196,657 
= 1,023,709 

 NPV (8%) = 1,023,709 − 400,000 = 623,709 USD 

9.2 Discounted Payback 

Cumulative PV: 

 After Year 1: -207,593 
 After Year 2: -2,581 
 After Year 3: +211,043 

 
2 + (2,581 / 213,624) ≈ 2.01 years (about 2 years) 

9.3 IRR (Estimated) 

With the above cash flows, IRR is approximately 52–54%. 
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10. Break-Even Analysis (Year 1 – 100% Nominal Capacity Reference) 

This section determines the minimum operational level required for the project to remain 
financially viable during the first year. 

10.1 Cost Structure Classification 

Fixed Costs (Annual) 

These costs remain largely independent of operational volume: 

 Human resources 
 Rent 
 Insurance and administration 

Total Fixed Costs = USD 112,400 

Variable Costs (Annual at 100% Capacity) 

These costs vary proportionally with activity level: 

 Fuel (approx. 1,000 km/week): 11,000 
 Adsorbent (2,000 kg/year): 6,000 
 Plant maintenance: 6,000 
 Truck maintenance: 2,000 
 Other consumables (vacuum pump oil, cartridges, activated carbon, etc.): 4,000 
 Electricity / utilities: 4,000 

Total Variable Cost at 100% Capacity = USD 33,000 

Total Cost at 100% Capacity 

Total Annual Expense = Fixed + Variable 
= 112,400 + 33,000 
= USD 145,400 

10.2 Revenue at 100% Capacity 

Transformer purification revenue: 
540,000 L × $0.35 = 189,000 

Transformer regeneration revenue: 
180,000 L × $0.75 = 135,000 

Transformer services subtotal: 324,000 
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Oil/additive sales profit: 25,000 
Hydraulic oil regeneration margin: 70,000 
Total Revenue at 100% Capacity = USD 419,000 
 

10.3 Break-Even Calculation 

Let: 
BD = Break-Even capacity ratio (as percentage of nominal capacity) 
At break-even: 
BD × 419,000 = 112,400 + (BD × 33,000) 
Solve: 
419,000 BD = 112,400 + 33,000 BD 
419,000 BD − 33,000 BD = 112,400 
386,000 BD = 112,400 
BD = 112,400 / 386,000 
BD ≈ 0.291 
 

10.4 Break-Even Result 

Break-Even Ratio ≈ 29% of nominal capacity 

This means: 

If the plant operates at more than 29% of its full nominal capacity, the project 
covers all fixed and variable costs and remains financially viable. 

 

11. Strategic Flexibility Note (Short) 

If transformer oil regeneration demand becomes strong and continuous, operating hours 
can be reallocated from hydraulic oil activities to increase transformer regeneration 
output. In this case, the hydraulic operation serves as a safety and stabilization measure 
rather than a permanent constraint on transformer service growth. 
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12. Final Conclusion 

The proposed mobile transformer oil purification and regeneration business based in 
Iraq, with service extension to Kuwait, is financially feasible and attractive under 
conservative assumptions. 

Key results: 

 CAPEX: $400,000 
 Simple payback: ~1.8 years 
 NPV at 8%: ~$624,000 
 IRR: ~52–54% 
 Break-even: ~29% of nominal transformer capacity  

The project’s resilience is strengthened by the hydraulic oil margin, while the 
transformer oil service business remains the core operational focus. 

 

The video clip of the plant can be watched in: https://enviroflex.at/?page_id=3950 
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Oil Regeneration Room 
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Oil Regeneration Room 
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Back Door-Oil Storage Vessel (2-Compartment) 
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Oil Purification Room 
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Oil Purification Room 
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Control Room 
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Some Control Pages (HMI-Laptop) 

 

 


