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Summary appraisal of main items: 

This equipment would be regarded as being complete in most respects and 
dependant on finding the correct project, would certainly be a sound option for 
dismantling and relocation. Alternatively with the right marketing may interest 
an IPP with a view to running it as a going concern.  

The “going concern” option would obviously be the preferred route for all 
concerned and should logically command the best price for the seller, but given 
the stated intention of ‘re-planting’ the site we have not devoted a lot of attention 
to that possibility. 

The Balance of Plant (BOP) 

3.1 Gas Turbine Power Plant  Island 

The Power Plant on sale consists of 2 independent GT operating islands, each one equipped 
with: 

 Gas Turbine TG 50D5i Type module for outdoor installation (contained in a steel
enclosure24) suitable for distillate oil and natural gas operation

 Inlet air system module5 with duct and filter chamber6:
o 4 stages filtration system

 Inertial pre-filter,
 Standard pre-filter
 Coalescent pre-filter
 High efficiency filter (cells)

o Inlet silencer and de-icing system60.

 Exhaust system7 module including:
o Horizontal duct,
o Silencer
o Stack8.
o Diverter box9 with by-pass dampers

 Turning gear and relevant clutch2

 Gas Turbine Auxiliary room13 under enclosure  with overhead crane containing:

 GT control and protection systems,
 Flow divider
 Compressor blades washing system with detergent,
 G.T. enclosure ventilation system,
 Dual fuel system (distillate oil and gas) with final separator for gas

system,
 Saturation type (CO2) fire fighting system
 GT control oil system

 G.T. cooling air and by-pass system (air to air heat exchanger21).



 
 G.T.- Generator lubricating system with lube oil cooling system (oil to water and 

water to air heat exchangers20). 
 

 ABB 50 Hz Synchronous Generator3 module (Hydrogen cooling type) and relevant 
accessories protected under a steel roof26.  

 
   Generator auxiliary system with: 
 

o Generator electrical protections 
o Generator automatic synchronisation system 
o Shaft line vibration monitoring system 
o UPS system 
o Control system 
o Sealing oil alternator system22 
 

 Auxiliary system module under steel enclosure with: 
 

o Pumps for cooling and industrial  water, 
o Lube-oil and liquid fuel pumps 
o Atomising air compressor,  
o Service air system 
o Fuel gas regulation station, 
o Demineralised water regulation, 
 

 Local Control Room10, under air conditioned steel enclosure with: 
 

o  Control boards, panels, instruments, alarm and switching platform. 
 

 D.C. Distribution Room11 under ventilated steel enclosure with: 
 

o Inverter 
o 110 V Boards 

 
 Batteries Room12 under ventilated steel enclosure with battery and battery charger 
 
 Board Room under ventilated steel enclosure25 with: 
 

The following boards for each GT unit: 
o Exciter board31  
o Exciter Transformer32  
o 6 KV Board Unit Services33 
o 380 V unit power board34 
o 6 / 0.4 KV Transformer for unit Power Board35 
o Motor Control Centre  unit Boards 36 - 37 
o Lighting and power  board38 
o Motor Control Centre  Emergency Board39 

o Measurement Board40 
 

And the following boards for each couple of GT units: 
o 380 V General Service Power Board41 
o General Services Power Board 6 / 0.4 KV Transformer42 
o General Services 6 KV Board43 



o General Services M.C.C.. Board44 
o 17,5 KV  Board45 
o Static Starter board46   
o Static Starter Transformer47 
o Distribution Transformer Board for special light48 
o Static Starter Control & Distribution Board57 
 

 15 KV Bus Duct14with Unit and Auxiliaries Switching System15 
 
 6 KV Unit Transformer16    
 
 15 / 380 KV Power /Main Transformer17 
 

3.2 General Services Equipment for the Power Plant 
 

 One Fuel oil Station with  fuel tank and  relevant service pumps with  ancillary 
equipment 

 
 One Fire fighting CO2 system with relevant Valves18 and Electric Boards 

 
 One Fuel gas (methane) station with relevant equipment: 

 
o Fuel gas heater 
o Valves  (pressure reducing, check, safety) 
o Insulated piping up to each GT 
o Control panel for each GT 

 
 Hydrogen system with control panel,  
 
 

Note: The numbering 1 through 61  is referred to  Layout Drawing here  attached  (Section 9) 

GENERAL REMARKS FOR  RELOCATION 
          

In case of relocation of GT Power Plant the following remarks shall be taken into 
consideration: 

 

4.1 Power Plant General Design Concept 

 
Each one of the 2 Gas Turbine Units of  the Power Plant is not individually 
independent because there are services in common for each couple of units. 

This is the case of the General services Board for  380V, 6 KV, and for 17.5 KV, with 
relevant MCC, as well as the  Static Starters which are in common for each couple of 
units. 

 
4.3 Generator Circuit Breaker 
 

 Each couple of Generators has its own Circuit Breaker 
 

4.4 NOX Abatement 
 



The water demineralisation system for NOX abatement  is necessary if the anti 
pollution rules of the country of destination are equivalent to those in the present 
Power Plant, if they are less stringent it is possible to run the units without water 
demineralisation system. 

  



Section 9  

Layout drawing  
 

  



EQUIPMENT LIST OF LAYOUT DRAWING       

  
ITEM  DENOMINATION 

 
1. GAS TURBINE TG 50D5 
2. TURNING GEAR GROUP 
3. ELECTRIC  GENERATOR 
4. EXHAUST GASES RECOVERY BOILER 
5. INLET AIR DUCT / SILENCER 
6. INLET AIR FILTER CHAMBER (DE-ICING – INERTIAL- PREFILTER – 

COALESCENT) 
7. EXHAUST DUCT / EXHAUST SILENCER 
8. BY PASS STACK 
9. DIVERTER BOX 
10. CONTROL ROOM 
11. C.C. DISTRIBUTION ROOM 
12. BATTERY ROOM 
13. GAS TURBINE AUXILIARY ROOM (WITH OVERHEAD CRANE) 
14. BUS DUCT 
15. AUXILIARIES/GENERATOR BREAKER 
16. UNIT TRANSFORMER 
17. MAIN TRANSFORMER 
18. OVERHEAD CRANE  RAIL SUPPORT 
19. OVERHEAD CRANE (80 / 3 TON) 
20. LUBEOIL  COOLER 
21. COOLING AIR RADIATOR 
22. ALTERNATOR OIL SEALS 
23. FIRE FIGHTING WATER VALVES CABIN 
24. GAS TURBINE ENCLOSURE 
25. CONTROL BOARD ENCLOSURE 
26. ALTERNATOR ROOF 
27. PIPE RACK 
28. PIPE RACK (ENEL SUPPLY) 
29. COMPRESSED AIR BOMB 
30. LIGHT TOWER 
31. EXCITER BOARD 
32. EXCITER TRANSFORMER 
33. 6 KV BOARD  UNIT SERVICES 
34. 380 V  UNIT POWER BOARD  
35. 6 / 0,4 KV TRANSFORMER UNIT POWER BOARD 
36. MOTOR CONTROL CENTER UNIT  BOARD  
37. MOTOR CONTROL CENTER UNIT  BOARD  
38. LIGHT AND POWER  BOARD 
39. MCC EMERGENCY BOARD  
40. MEASUREMENT BOARD 
41. 380 V GENERAL SERVICES POWER BOARD 
42. GENERAL SERVICES POWER BOARD  6 / 0.4 KV TRANSFORMER  
43. GENERAL SERVICES 6 KV BOARD 
44. GENERAL SERVICES MCC BOARD  
45. 17,5 KV BOARD 
46. STATIC STARTER BOARD 
47. STATIC STARTER TRANSFORMER 
48. DISTRIBUTION TRANSFORMER BOARD FOR SPECIAL LIGHT 



49. EMERGENCY DIESEL ENCLOSURE 
50. EMERGENCY DIESEL FUEL TANK 
51. EMERGENCY DIESEL GENERATING SET 
52. EMERGENCY DIESEL GEN. SET POWER & CONTROL BOARD  
53. MCC BOARD EMERGENCY DIESEL GENERATING SET 
54. - 
55. VENTILATION BOARD 
56. FREQUENCY CONVERTER 
57. STATIC STARTER CONTROL & DISTRIBUTION BOARD  
58. PIPING  TRACING BOARD  
59. COOLING WATER RADIATOR 
60. DE-ICING SKID 
61. EMERGENCY DIESEL GENERATING SET APPARENT POWER RESISTOR 

 
 
 
Valuation Approach 
 
CESS Methodology (Gas Turbine Plant)  
 
In a typical valuation exercise we would expect to have good access to information on 
the major plant items such as; specification, certification, operating history, overhaul 
status and any relevant documentation, we would also consider current contractor 
/OEM involvement relative to the equipment which we are evaluating. 
 
Our evaluation process assumes that the assets will continue to be maintained at 
current levels.  
 
The age and maintenance history of the equipment has an impact on the disposal price 
but is not as significant as the market conditions however; a well maintained plant with 
comprehensive documentation will normally command a price at the higher end of the 
sales range within that market. 
 
In assessing the anticipated recoverable value of the major assets, we carry out a 
review of other equipment available in the market, we are particularly aware that the 
sale value is dependent on the current market, similar equipment on the market at that 
time, spares and available technical support for that particular make/model. 
 
We also identify the probable end-user by way of Geographical Region and by i.e.; 
Utility, IPP Developer, Contractor, OEM etc.  
 
Considering the above factors we then calculate the “Fair Market Value” (FMV) 
comprising of a likely minimum, maximum and average selling price of the asset. 
 
CESS considers that over other methods such as OLV (Orderly Liquidation Value) or 
PPD (Purchase Price Depreciation), the “Fair Market Value” method to be most 
appropriate for IPSA’s purposes. 
 
FMV is defined as:  “the estimated amount, expressed in terms of money that may 
be reasonably expected for a property in an exchange between a willing buyer 
and a willing seller, with equity to both, neither under any compulsion to buy or 
sell, and both fully aware of all relevant facts, as of a specific date”.  
  



Market conditions can also change with time and current market conditions may not 
exist at the time of the actual sale. 
 
Since it is difficult to forecast the future market conditions, we can only evaluate an 
asset based on the current and historical sales data of similar equipment. In a good 
market with multiple buyers it would be easier to sell used equipment and obtain good 
prices. In a not so good market the seller may need to place the equipment in storage 
while waiting for a buyer and the sale prices may not be so attractive. 
 
The difference between asking price and sale price therefore is highly market 
dependant. 
 
There is no real correlation between the asking and the sale price as the asking price 
depends on the seller while the sale price reflects the market conditions.  
 
A well experienced or properly advised seller may ask a price that closely reflects the 
market conditions while a not so experienced seller may ask an unreasonably high 
price that the buyers may be unwilling to pay. 
The comparative prices shown in this report represent the current expectations of other 
sellers while the sold data represents the historical prices. 
 
Unreasonable asking prices, if any, are ignored for our evaluation purposes. 
 
Correspondingly, with correct marketing and a degree of patience, experience has 
shown that the longer a power generation asset can be promoted will increase the 
chance of realising an acceptable sale value. There is however, usually a trade-off 
between the on-going cost of maintaining or “moth-balling” during an extended 
marketing campaign. 
 
The Gas Turbines 
 
There are 3 primary factors when valuing the sale price of a used gas turbine: 
 

1.  The cost of a new gas turbine of the same or similar rating 
 
2.  Current Market Conditions 
 
3.  Age, Maintenance History and Overhaul Status on the machine/s.  

 
For this exercise we decided not to consider the cost of a new gas turbine in isolation 
and instead we have compared the current asking prices of used gas turbines with the 
price of new gas turbines.  
 
We consider the current asking prices disclosed are reasonable and can be taken as 
a basis for the valuation purpose. 

 

  



  CESS Project Experience  

    Valuation Marketing Sourcing Sale 

Gas Turbines Number 734 393 173 81 
  Capacity (MW) 45377 23328 6960 2895 
           
Steam Turbines Number 287 205 59 37 
  Capacity (MW) 33111 20488.5 8646 1362 
           
Diesel Engines Number 1374 372 209 110 
  Capacity (MW) 5376.5 2036.4 856.4 280.4 

           
Barges Number 41 24 91 6 
  Capacity (MW) 2466 1441 5452 354 
           
Transformers Number 298 195 84 45 
  Capacity (MW) 14570.9 6541.4 1134.4 616.4 

      
Pumps Number 353 353   353 
Motors Number 1274 1274  1274 

    

    

    
Valuation Experience to date (MW): 
 
 

 
 
 
 
 
 

170 312 285 38

1146 976 905

26452572

1457

2687

54885252

6628

7833

87018863

10108

12417

0

2000

4000

6000

8000

10000

12000

14000

1996199719981999200020012002200320042005200620072008200920102011201220132014

Se…



 
 
Market Influences 
 
General 
 
The age of the design can be a factor. New machines are often heavily discounted to get production 
prototypes into the field. Later, prices are usually increased as the design is proven through operation.  
 
Older machines, while inherently being less efficient, can often be steeply discounted since the original costs 
of engineering design, product development and production tooling and facilities have long since been 
repaid. 
 
Another leading factor in evaluating the potential recoverable or resale value of used machines is the number 
of similar machines in operation at that specific time, as older machines which have been successful sellers 
(such as the GE Frame 5, 6 and 9 machines) attract non OEM spares suppliers and independent technical 
support services thus giving current owners/operators competitive purchase options.  Depending on fuel type, 
local site regulations etc, upgrading to meet the latest emission requirements however can add substantial 
costs to the plant re-installation.  
 
Finance and Politics 
 
Currency valuations and monetary exchange rates are playing an increasingly important role in setting prices, 
allowing equipment produced in one country to be much more competitive in another. Recently GE have in 
fact been quoting most machine to be sold outside US in € - Euro. 
 
It is particularly noteworthy that most gas turbines sold in the domestic U.S. market tend to be less costly 
than those sold overseas (between 10-40%, depending on country)  
 
Similarly, “soft financing packages” can affect the price of the gas turbine, an example can be taken from 
Japanese-packaged gas turbines in Asia outside of Japan involving manufacturers such as IHI, Hitachi, Mitsui 
and Mitsubishi, indeed what is increasingly becoming apparent is the number of politically driven 
infrastructure deals in African, Middle Eastern and some Asian countries where equipment manufactured 
under Western Licences form part of the whole relationship package. 
 
While equipment prices shown in this report reflect an average level, there is a fairly wide range, this is 
attributable partly to OEMs' regional marketing strategies, variation in competitive stance, and production 
capacity at that time. As in the retailing industry, 'price wars' can and do break out in certain market segments 
from time to time. 
 
Additionally, the geographical site location can play a part in price differentials, depending on agreements 
with local partners, the exclusive and/or non-exclusive arrangements with agencies, political and financial 
risks associated with the project.  
 
Availability of spares and service/overhaul support 
 
The surplus market demand for used gas turbines is of course dependent on many factors, but one of the 
key areas of concern to potential purchasers is of course the present and future availability of spare parts 
and service support. 
 
Over the past 10 years the general attitude towards the use of surplus or ‘recycled’ equipment has also 
mellowed dramatically and one now finds even the major oil companies searching the on-line databases for 
surplus equipment when at one time they would not even consider anything but brand new (and often then 
buy a complete set of e.g. turbine, gearbox and alternator as spares, or ‘just in case’)   
 
The other area of concern to most potential purchasers would be in the availability and range of supporting 
technology, which may in turn range from independent providers of blade coatings and all that specific 
technology entails, to the suppliers and providers of upgrades and replacement (or “retrofit” as is the preferred 
US terminology) services for controls systems, vibration monitoring and other ancillary hardware such as 
silencers, filter houses (and replacement elements thereof) exhaust stacks, enclosures, etc. 
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As the technology and expertise of such companies expands there is now a host of competitive providers for 
such components and services and these certainly do in turn have a positive impact on the perceived range 
of options open to the potential end-user looking to get best value. 
 
 
Residual life-span and Operating History 
 
The effect of operation and maintenance (O & M) history and residual life-span are usually directly related to 
the major overhauls and more specifically the ‘zero hour’ or ‘zero time’ overhauls which any item of power 
plant undergoes during its designed operating life. 
 
Typically the suggested period and span between major inspections (hot gas path: HGP) or major overhauls 
will depend on 3 major factors: 
 
1. Type and quality of fuel being used by the turbine 
 
2. Number of operating hours (sometimes further broken down into ‘base load’ hours, peak duty hours and 

even ‘max peak’  as in the case of Pratt & Whitney FT4/8 turbines) 
 
3. Number of fired starts 
 
Usually in order to arrive at a ‘total fired hours’ figure the number of peak or max-peak hours will be multiplied 
by a certain factor and the number of fired starts multiplied by another factor (usually fuel-dependent) to give 
the total equivalent operating hours (EOH) 
 
 
Cost of removal, overhaul and re-installation 
 
One of the major cost considerations to be taken into account during overall project planning using used 
equipment is the total installed cost, of which removal, overhaul, logistics and re-installation will be the four 
major cost elements. 
 
The major advantages of used equipment is usually its immediate availability for relocation and much of this 
advantage may be lost if extended periods are necessary for removal overhaul and re-installation or due to 
delivery lead times on supplementary balance of plant items such as fuel treatment or receiving systems. 
 
The rewinding or replacement of step-up (or step-down) transformers to meet the requirements of grid or 
distribution voltages at the new site location will also be a major factor in arriving at an installed cost however, 
should the existing/available transformers be a match for the intended site these will provide a major cost 
saving and enhance the likely resale value of a gas turbine package which includes compatible transformers, 
switchgear etc. 
 
Most surplus or pre-owned equipment is usually offered for sale on an “as-is, where-is” basis and the best 
recoverable value for the seller would also be expected in this scenario however, occasionally sale and 
purchase terms can be “FOB” or “C&F”.   
 
If sufficient notice of availability is given it will be possible for potential buyers to inspect and test the 
equipment (usually at figures up to 100% of the design output).  Due diligence can also be carried out by the 
purchaser or their appointed inspection agent, in co-operation with the equipment owner, and this could 
include: 
 

 a detailed inspection of all maintenance records and major faults/failures to date, 
 review of the operating history, load trends, use e.g. base load, peaking, standby, etc. 
 a study of all major outages and overhaul work carried out, including history of borescope inspections 
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and their results 
 a review of the extent and nature of any upgrades during plant’s operating life-span e.g. 

blade/combustor coatings or parent material changes, &  
 control systems and instrumentation upgrades / retrofits, etc. 

 
Whilst purchasers will usually prefer to undertake, or at least supervise, the removal procedures and packing, 
transportation, etc., it is usual that these decommissioning and dismantling processes will have to be carried 
out under the statutory terms of any local guidelines e.g. in the UK under The Health & Safety Executive) 
together with any ‘in-house’ safety procedures introduced by the owners for that specific site whilst adhering 
to general “good engineering practice” 
 

  


