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TECHNICAL SPECIFICATION 

 

1. GENERAL DESCRIPTION  
 
In Komotini CCPP Northern Greece, there are two identical Gas Turbines and one Steam 

Turbine, with all required auxiliaries. Each one of the Gas Turbine is Type GT13E2, 

manufactured by GE (ex. ALSTOM) Switzerland, rated 157, 5 MW. The gas turbines are 

operating at cycling mode and each one of them has accumulated 105.000 EOH and 1.000 

STARTS approximately. 

The scope of work of this tender is to inspect and recondition the capital parts which:  

A. Have been through one or two operation cycles (24.000 or 48.000 EOH in total) and have 

not passed their useful service life by accumulating the EOH Maximum Limit. 

B. Have been through two or three operation cycles (48.000 or 72.000 EOH in total) with 

one repair in between and have passed their useful service life by accumulating the EOH 

Maximum Limit according to EOH based methodology. 

All the above parts are going to be installed at the respective programmed gas turbine No 

11 and No 12 C-6 inspection for the next 24.000 EOH. The capital parts are defined in 

Appendix Table 1 (Capital parts definition) with the respective GE (ex. ALSTOM) 

Identification numbers and PPC store code numbers. All the used parts are OEM 

manufactured and have been used for the 2 gas turbines GENERAL ELECTRIC (ex ALSTOM) 

GT13E2 of the multi-shaft combined cycle unit of Komotini Power Plant.  

The selected Contractor is expected to perform initially the non-destructive inspection 

(coating removal where applicable included) and based on the findings inform the PPC about 

the reparability of the parts as defined in the “Capital Parts Recondition”. The contractor 

shall produce detailed incoming reports clarifying the reasons for components deemed not 

repairable.  It is however important to emphasize that the Contractors will not be allowed 

to permanently mark or deform any parts. Instead all parts deemed to be beyond repair 

must be returned in the same condition as after the incoming non-destructive inspection 

(coating removed where applicable). The incoming report shall include evidence of 

performed inspections, such as visual, dye penetrants of FPI, wall thickness measurements 

and similar other relevant investigation techniques in sufficient detail and quality as per 

template provided in Appendix 3.  

Additionally, the PPC is entitled at any point in time to use independent third party experts 

for a second opinion when it comes to scope of parts repairs and decisions of whether to 

repair or scrap. The Contractor can then perform repairs services as specified herein and 

for the offered price. 

The transportation of all used parts from Komotini Power Plant to Contractor’s facilities and 

the transportation of the refurbished parts back to Komotini Power Plant are within 

Contractor’s obligation. Contractor is, also, obliged to return back to Komotini facilities all 

the non-repairable used parts. 

Refurbished capital parts will be guaranteed for 8.000 EOH of operation or three (3) years 

after the delivery date of the refurbished parts to Komotini Power Plant. 
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2. STANDARDS 
 

The tender shall provide services that will follow Contactor’s specifications submitted in his 

offer, which should be in accordance to: 

a) The OEM standard guidelines  

b) The minimum technical requirements of paragraph 3 of technical specification  

c) International standard (ASME, AWS, DIN, ISO, BS) respective specifications. 

 

If the Contractor proposes to apply specifications outside of this PPC Technical Specification 

i.e.: options (a) or (c), they must present and have those specifications evaluated and pre-

approved by PPC technical experts or their designate. 

 

If any incoming inspection shows significant material degradation due to high temperature 

exposure, the Contractor is permitted to change Contractual refurbishment procedures             

(heating up and cooling down temperature gradients and rates, etc) only after the written 

approval of PPC.  

 

3. CAPITAL PARTS RECONDITION TURBINE SECTION 
 

This section covers the minimum requirements for the repair, heat treatment and application 

of thermal barrier coating (where applicable) for Turbine Parts including Blades Rows 1-5, 

Vanes Rows 1-4, Rotating Heat Shields A and B, Stationary Heat Shields A-E for the GE (ex.  

Alstom) GT13E2 turbine. The components service history (operation hours, starts to 

operation hours etc) is described in Appendix 2 (Capital parts service history). 

Component repaired to these requirements should have target service life approaching that 

of new components, which is at least 24,000 EOH.  

3.1 Turbine Blades 1-5 and Rotating Heat Shields A,B  

3.1.1 Incoming Inspection Requirements 

 
a. Receive material and check for shipping damage. Check purchase order, material and 

shipping papers to verify that the material received is correctly identified, fully 

accounted for and that the repairs requested are reasonable for the parts received. 

Record blades and heat shields serial numbers. 

b. Advise PPC immediately of any shipping damage.  

c. Dimensionally inspect all the parts, record the results in appropriate forms according 

to Contractor specifications and tolerances. Contractor must record at least the 

following on all blades: Blade tip height, platform seal slot dimensions, wall (ligament) 

thickness between airfoil surfaces and internal cooling passages at several cooling 

holes positions where corrosion, erosion or foreign object impact damage has 

occurred. Target values with respective tolerances will be according to Contractor’s 

specifications defined at his offer.  Also, check parts basic dimensions with proper 

fixture or with CMM scanning.  A justified statistical auditing method may be used for 

incoming inspections. 

d. Visually inspect each part for the following: tip rubs, shroud damages and 

deformations, FOD impact, missing metal, cracks, excessive roughness, pitting, 

mechanical wear, surface oxidation, corrosion, erosion and coating loss. Results shall 

be recorded using Contractor’s standard forms. 

e. Non-destructively identify the alloy from which each part is manufactured. If any alloy 

other than specified for each component in the Appendix 2 is identified, inform PPC 

immediately.  All parts are to be tested, auditing is not allowed. 
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f. Perform incoming blade cooling passage flow testing at high precision air flow test 

stand.  

g. Record results by serial number. Inform PPC and obtain disposition of any blades that 

exhibit cooling passage / exit hole blockages which cannot be cleared. Blades out of 

air flow tolerances must be inspected by fibrescope and/or radiographic methods. 

h. Clean parts using grit blasting being careful not to roughen or otherwise damage 

attachment and seal surfaces.  Prevent blast media from accumulating in holes and 

cooling passages before proceeding with processing. 

i. If the parts are thermal barrier coated (TBC), strip the coating including any chemical 

stripping processes as qualified by the Contractor. 

j. Mask all internal surfaces and uncoated external surfaces to prevent base metal attack 

from stripping solutions. 

k. Remove the coating by physical and chemical means, while ensuring no excessive base 

metal attack. Control samples of alloy shall be processed through any chemical 

stripping procedure (each stripping lot) and examined metallographically for surface 

attack, which shall not exceed the microstructural limits. 

l. Verify coating removal. Each blade shall be examined for complete coating removal by 

heat tinting or etching.  If residual coating is indicated, the stripping procedure shall 

be repeated to the limit of maximum allowable chemical exposure before any 

mechanical removal is allowed. Wall thickness testing shall be performed after 

stripping to verify acceptable wall thickness before proceeding. 

m. FPI all parts. Document the location and extent of all cracks and porosities.  Multiple, 

clustered indications closely spaced by less than 10 times the size of the largest one 

shall be interpreted as one single large defect. 

n. Thoroughly clean components using an approved solvent cleaner or by other approved 

means such as steam cleaning or pressure spraying. 

o. Prepare a detailed Incoming Inspection Report (including at least the above 

information) indicating : A) The repairable parts, outlining the proposed repairs, 

coating, heat treatment cycles, and procedures to be used and B) The parts damaged 

beyond repair limits (declared as scrap/fall out parts) outlining the reasons for 

proposed scraping. 

p. The parts deemed non-repairable may be substituted and submitted to repair process 

to the Contractor by other PPC’s parts if needed to complete a full set. Substitute parts 

will be part of another set but they will have approximately the same service and 

manufacturing history. These parts will be inspected also by the Contractor and will be 

invoiced according to the relevant Unit- Price List. 

q. Obtain written approval from the PPC for any proposed changes to this specification 

and obtain written authorization from PPC to proceed with the proposed repairs.  

 

NDT Based acceptance criteria 

a. Linear indications identified by NDT of less than 1mm in length within ± 30 degrees of 

the radial direction and 0.70mm in all other directions, provided they are spaced by 

five times their length are permitted to be repaired by weld repairs within the weld 

repair limits as above. 

b. Linear indications identified by NDT at any other location in the component other than 

those defined in the Figure 3.1. as well as through going indications are not permitted 

to be weld repaired.  

c. Non-linear indications identified by NDT of up to 0.70 mm diameter or up to a diameter 

equal to 20% of the local section thickness, whichever is less, are permitted to be 

repaired by weld repairs. 

 

 

3.1.2 Repairs Requirements 

 

Filler Materials Guidelines:  
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a. For cooled aerofoils, weld repairs at the blade tip shall be performed by gas tungsten 

arc welding, plasma transferred arc welding, or laser welding using a precipitation-

hardened nickel-based superalloy filler such as Waspaloy or Haynes 230.  All welding 

techniques must use sufficient gas shielding flow as to prevent filler oxidation and 

allow optimal liquid metal flow. 

b. Structural areas repairs (e.g. airfoil below the tip) using advanced processes (such as 

laser powder fusion welding or micro plasma arc welding) employing filler materials 

matching the blade alloy are allowed providing that these are qualified by the 

Contractor and approved by PPC.   

c. For Solid aerofoils, weld repairs at the blade tip shall be performed by gas tungsten 

arc welding or plasma transferred arc welding using alloys suitable for cooled blades 

or AMS 5837C (Alternate designations: Inconel 625, Alloy 625, UNS N06625) 

d. Braze repair is not addressed in this specification and it may not be used without 

specific PPC’s approval. 

e. Exemplar repairs shall be metallurgically pre-qualified to produce clean, dense, crack-

free deposits.  Isolated micro cracks below the acceptable limit are allowed. 

 

Weld Repairs must be performed considering the following guidelines: 

a. All defects to be weld repaired must be fully removed prior to welding. 

b. The entire squealer tip wall may be repaired or rebuilt providing that the procedures 

for doing this are qualified by the contractor. Repair of radial cracks may extend into 

the airfoil down to 6.0mm below the tip cover plate. However, when attempting to 

weld in the airfoil below the tip cover plate any welding or equivalent repair process 

used should be qualified before production repairs are attempted and all welds in the 

airfoil below the tip cover plate should be fibrescope inspected, or radiographed, after 

the post weld heat treatment.  Drop-though into cooling cavities is not allowed. 

c. Attempting to repair damage below the tip cover plate is expected to be problematic. 

Repairs of this nature must be reviewed on a case-by-case basis by PPC and would 

only be attempted in an effort to prevent retirement of blades that would otherwise be 

acceptable for extended service.  

d. Shrouds can be weld repaired providing that there is no shroud lift, which will cause 

the incomplete locking of the corresponding shroud segments of neighbouring blades. 

Shroud lift repairs, by any technique, must be approved by the PPC.  ‘Straightening’ 

of blades is not permitted under any circumstances. 

e. In general, repairs along the platform edges may extend into the platform to a depth 

of 6.0 mm; however, in no case should the repairs encroach to within 2mm into the 

airfoil to platform fillet areas.  

f. Generally, welding or other adequate procedures and filler materials used for platform 

repairs require specific PPC’s approval. 
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Figure 3.1.  Blades Weld Repair Limits Illustration GT13E2 Blade 1 geometry. 

 

Blend Repairs: 

Minor defects and Surface oxidation/corrosion/alloy depletion on the airfoil may be blended 

within the limits as per below. The blends must have a depth to length ratio of 1:8 minimum, 

and be smooth and gradual with no sharp edges remaining.  

Blend repairs may be performed within the following limits: 

a. For the upper 1/3rd of the airfoil and tip cap could be blended for the max length of 

the defect up to 15mm. Surface can be blended if defects are up to 0.7 mm deep or 

20% of the wall thickness whichever is smaller.  Trailing edge can be blended for 

defects of maximum depth up to 2 mm, or 20 mm in length. 

b. For the lower 2/3rd of the airfoil, surface could be blended for the max length of the 

defect up to 0.5 mm or up to 7.5% of the wall thickness, whichever is less. Trailing 

edge can be blended for defects of maximum depth up to 1 mm, by 20 mm in length. 

c. For the blade platforms defects of up to 0.2 mm depth can be blended out. No blending 

shall be performed on Roots, especially load bearing surfaces or filet radii.  

d. When blending coated components, surfaces must first be metallurgically clean and 

free of all oxide and residual coating.  Blend repairs are to be completed before coating 

such that the coating material can follow the resulting contour smoothly without 

introducing chips, blisters, folds or cracks. 

e. Blend repaired areas shall be fluorescent penetrant inspected following repair to the 

NDT acceptance limits.  

 

Coatings: 

For the coated components, repairs are to be followed by the application of correct coating 

material(s) as found on the parts prior to repair. 

Parts using aluminide coatings (including internal coatings) shall be recoated with a 

phosphorous and chromium-free slurry-based aluminide-forming system.  Post coating 

application, the ‘green’ coverage, thickness and uniformity to be verified before heat 

treatment.  The resulting coating shall be 20-80 μm with a clean interface and no bare-

spots, chips, blisters, folds or cracks greater than 1mm in any dimension. 

Parts using MCrAlY coatings, where M means elements cobalt and/or nickel, shall be 

recoated with similar thicknesses as observed at incoming inspection but in no case less 

than 125μm nor thicker than 500μm.  Alloyed MCrAlY shall be coated to the same criteria 

as plain MCrAlY coatings.  Coating processes shall produce clean dense deposits, EBPVD, 

HVOF, LPPS, VPS processes are preferred.  APS shall not be allowed as first coating layer 

on blades.  Post coating application, MCrAlY coatings shall be subject to diffusion heat 

treatment(s).  The resulting coating shall be smooth to less than 4,2μm Ra with a clean 

interface and no bare-spots, chips, blisters, folds or cracks greater than 0.5mm in any 

dimension.  Limited Chipping and roughness at coating/masking demarcation lines is 

allowed.  Cooling holes must be properly masked when coating is applied, and interior 

cavities verified free of coating material, both loose and adhering. 

Parts using Thermal Barrier Coating (TBC) system require at minimum an approved duplex 

coating system consisting of a MCrAlY overlay bond coat and a ceramic thermal barrier top 

coat on the airfoils and platforms.  Microstructure and thickness of TBC coatings vary by 

process.  Conventional APS processing is the minimum requirement mimicking the as-found 

thickness and distribution.  Preference will be given to engineered triple-layer systems.  

Dense-micro-cracked, EBPVD, SPS and SPPS type coatings must have a final thickness to 

achieve the same thermal performance of the OEM coating.  Deviation from the OEM ceramic 

topcoat application plan (coverage) may be considered, such as an upgrade to complete 

airfoil and shroud coverage rather than partial coverage is preferred.  APS shall not be 
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allowed as first coating layer on blades.  Post coating application, MCrAlY layer itself and/or 

the full coating shall be subject to diffusion heat treatment(s).  The resulting coating shall 

be smooth to less than 7μm Ra with a clean substrate interface, clean interfaces with coating 

layers.  Non-uniform and excessive porosity, inclusions, micro-cracking and unmelts are 

cause for rejection.  There can be no bare-spots, chips, blisters, folds or cracks greater than 

0.5mm in any dimension on full coating system.  Ceramic layer only, on tip edges and 

platform edges must be limited to chipping less than 2mm.  Limited Chipping and roughness 

at coating/masking demarcation lines is allowed.  Cooling holes must be properly masked 

when coating is applied.  

Alternative coating chemistries may also be considered; providing that oxidation resistance 

and strain tolerance in cyclic service is equal or better than that of the OEM specified 

coatings. 

Visual inspection of coating surface shall be performed without magnification. Areas of 

discoloration or suspect irregularities shall be examined at 5X magnification to establish 

conformance. Coating coverage shall be verified per the requirements based on visual 

(unaided) examination of coated parts and colour changes. Coating shall have a uniform 

matte surface texture and colour and shall be 100% adherent with no evidence of spalling, 

chipping, cracking, flaking, pitting, or other indications of coating distress. 

Defects.  

All part surfaces shall be free of foreign materials such as masking materials and glass beads 

that may have been used for surface improvement. Foreign material that has been fused 

by exposure to heat treating cycles is cause for rejection. Raised or positive coating defects 

such as ridges, plateaus, or other abrupt changes in coating thickness which are readily 

detectable by touch or sight are not permitted. 

Acceptable Irregularities.  

Irregularities caused by casting defects or service degradation that are present in the 

surface prior to coating processing shall not be cause for rejection of the component. 

Unacceptable Irregularities. 

Notwithstanding above, irregularities or defects that expose base metal are not permitted. 

Coating cracks are not permitted. In addition, irregularities that are larger than 0.5 mm in 

any dimension are cause for rejection of the part. 

Measurements of coating thickness shall be made after any surface improvement. 

 

Cooling Passage Flow Test Requirements: 

The cooling passage flow testing procedure / requirements shall be defined by the 

Contractor and approved by PPC. Proper functioning of the blade cooling system is of critical 

importance in advanced technology turbine blades. For this reason, flow testing shall be 

performed at (a) incoming inspection and (b) after all processing (i.e., following coating 

application).  

 

Dimensional Requirements 

a. Tip heights and squealer tip thickness shall be repaired within the range based on the 

reference dimensions. The reference dimensions shall be calculated based on 

measurements of the undamaged used components in good condition, by applying 

appropriate tolerances. 

b. Shrouded blades are especially vulnerable to the dimensional distortions, as the 

shrouds are experiencing high centrifugal forces and are also in the contact with the 

shrouds of neighbouring blades. The Contractors proposals on such decisions, based 

on their criteria for correction of the shroud lift phenomena, shall be on a case by case 

approved by PPC.   
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c. Airfoil profiles shall be restored to the same contours as new components using smooth 

blends between the original material and repaired areas. 

d. Cooling air exit and bleed hole sizes. Upon receipt the repair Contractor shall check 

cooling air exit and bleed holes / slots on a typical blade in good condition and record 

the sizes for use as targets for others in the set. cooling / bleed holes blocked during 

repair shall be restored to original dimensions and shall be checked for conformance 

with the target. 

e. The minimum wall thickness (ligaments) between airfoil surfaces and internal cooling 

passages are critical dimensions that can govern repair / replacement decisions. The 

Contractors proposals on such decisions, based on their criterial, shall be on a case by 

case approved by the PPC. The method for recording blade wall thickness shall be 

presented by the Contractor and finally approved by PPC.  

 

Repair Processing Flow and Properties 

After performing incoming inspections as per 3.1.1, follow the repair steps as per below 

requirements:  

a. Heat treat the blades in a vacuum of at least 130 Pa or lower at a temperature of at 

least 1200°C +/- 20 °C for 4 hours and Inert Gas Quench. If fixture parts are used, 

use only approved fixture materials with the parts supported uniformly to prevent 

distortion. 

b. FPI all blades following procedures outlined earlier. Document the location and extent 

of any defects not identified in the incoming inspection.  

c. Prepare the areas of the blades to be repaired by removing the existing cracks / defects 

and FPI to ensure the cracks are completely removed. Areas with defects within the 

repair limits can be blended to remove them. 

d. Weld repair the components. Areas to be welded must be free of oxide, grease, dirt 

and penetrant chemicals. All welds must be performed using full penetration welds in 

the region being repaired. Unless specifically approved otherwise, weld repairs beyond 

the limits defined above are not allowed. If requested, the PPC shall be allowed to 

inspect the components following weld preparation. For shrouded blades and heat-

shields, build-up the contact surfaces and sealing knives.  Weld hard-face material 

may be used for interlocks at this time, in lieu of thermal spraying upon completion. 

e. Grind and polish the repaired areas to restore the original contours and dimensions. 
Machining sealing knife(s) and tip heights to engine-required clearances. 

f. Restore to original dimensions any cooling holes plugged during repair. Check the 

restored passages to ensure they meet the identified requirements 

g. FPI the blades following procedures to the acceptance limits. Record results (pass/fail) 

by serial number and map the location of all repaired areas. 

h. Vacuum heat treat the components to stress relieve the weldments. This heat 

treatment step is not necessary in case that no welding was performed. 

i. Following the post-weld stress relief heat treatment, perform the following NDE 

procedures:  

i. FPI the entire blade. Record the results (pass/fail) by serial number. 

ii. X-Ray any welds made in the blade airfoil that extend below the 

squealer tip cover plate. Record results (pass/fail) by serial number. 

j. Thoroughly clean components using an approved solvent cleaner or by other approved 

means such as steam cleaning or pressure spraying. 

k. Dimensionally check all blades to ensure conformance with dimensional requirements. 

Record the results. 
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l. For coated blades apply coating using only processes and coating compositions that 

have been approved by the PPC. Component surfaces that are not to be coated shall 

be protected during the coating process using an appropriate mechanical mask or a 

suitable stop-off compound. The method used shall completely prevent coating build-

up on the prohibited areas and shall be easily removed after coating. The base alloy 

shall be unaffected by the masking procedure, as demonstrated on a test coupon prior 

to process qualification. 

m. For coated blades heat-treat to diffuse the bond coat / internal coating (if required) 

and to restore the materials mechanical properties. 

n. For the non-coated blades perform the Vacuum heat treatment to restore the based 

material mechanical properties. 

o. For coated blades inspect bond coat to ensure it meets the requirements of the 

approved coating specification and that parts are acceptable for application of the 

ceramic topcoat. 

p. For coated blades prepare bond coat surfaces as required for application of ceramic 

topcoat.  

q. For coated blades apply TBC ceramic top-coat using only processes and coating 

compositions that have been approved by the PPC. 

r. Component surfaces that are not to be coated shall be protected during the coating 

process using an appropriate mechanical mask or a suitable stop-off compound. The 

method used shall completely prevent coating build-up on the prohibited areas and 

shall be easily removed after coating. The base alloy shall be unaffected by the 

masking procedure, as demonstrated on a test coupon prior to process qualification. 

s. For the coated blades remove all residue and coating masking compounds remaining 

from the coating process. 

t. Application of hard face coating on contact surfaces and sealing knives if they were 

not weld hard-faced in step (d).  

u. Perform final blade cooling passage flow testing. Record results by serial number. 

Inform PPC and obtain disposition for any blades that exhibit cooling passage / exit 

hole blockage or that do not meet the criteria for post coating flow rate.  

v. Clean blade shank and dovetail serrations using appropriate means such as blasting 

with glass beads. Light blasting pressures must be used to prevent any distortion of 

the serrations. 

w. Shot peen all dovetail serrations surfaces. 

x. Frequency test (blade row 4 & 5) and report results. 

y. Production Control Tests, metallographic samples of control material from each lot of 

blades shall be prepared after all processing and examined for compliance with 

mechanical and microstructural requirements. 

z. Moment weigh and computer sequence the blade and RHS set and provide written 

documentation of the sequence by serial number. Net unbalance is to be documented.  

aa. Arrange a pre-shipment inspection with the PPC to: review Contractor's documentation 

including heat treat charts and Quality Control Test reports, visual inspection, etc. 

bb. Package and ship parts in suitable containers that will prevent component contact and 

damage under rigorous handling conditions.  

cc. All parts deemed non-repairable or damaged during repair attempt must be returned 

to PPC stores.  To prevent inadvertent mixing, non-repairable parts are to be clearly 

labelled and preferably shall not be packaged alongside repaired parts.  

dd. Advise PPC of the shipping date, route and carrier. 
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ee. Issue Final Recondition/Rejuvenation Report outlining repair process used and 

containing all documentation required.  

-  

3.2 Turbine Vanes 1-4 and Stator Heat Shields A-E  

3.2.1 Incoming Inspection Requirements 

 
a. Receive material and check for shipping damage. Check purchase order, material and 

shipping papers to verify that the material received is correctly identified, fully 

accounted for and that the repairs requested are reasonable for the parts received. 

Record component serial numbers. 

b. Advise PPC immediately of any shipping damage.  

c. Dimensionally inspect all the parts, record the results in appropriate forms according 

to Contractor specifications and tolerances. Contractor must record at least the 

following on all vanes: tip height, wall thickness. Target values with respective 

tolerances will be according to Contractor’s specifications. Also, check vane basic 

dimensions with proper fixture.  

d. Visually inspect each vane for the following: rubs and wear, blocked or damaged 

cooling holes, impact, cracks, surface oxidation, corrosion, erosion and coating loss. 

Results shall be recorded using Contractor’s standard forms.  

e. Non-destructively identify the alloy from which each vane is manufactured. If any alloy 

other than specified for each component in the Appendix 2 is identified, inform PPC 

immediately. 

f. For the segmented vane 4 perform segment disassembly by carefully grinding the 

outer shroud cover plate. 

g. For vanes with inserts, carefully remove the inserts from the vane cavity. The position 

/ clearance of the inserts should be carefully noted prior to removing them for vane 

repair. This will aid in refitting the inserts to the proper dimensions when re-installing 

them following repair / recoating. If there is any interference or unusual difficulty 

encountered when removing the insert, identify each cover plate and insert with the 

vane number or vane serial number from which it was removed. Cover plates and 

impingement inserts that were damaged during removal or service must be replaced 

with components that match OEM material and dimensional tolerances. 

h. Optional metallurgical evaluation. If excessive oxidation, corrosion, pitting, or other 

defects are identified, the taking of a metallographic sample for evaluation should be 

considered. The location where the sample is taken is critical in determining the 

physical and microstructural extent of the damage. In general, the location should be 

selected where the damage appears most extensive; however, consideration should 

also be given to reparability of the location where the sample is taken. 

i. Clean the segments using grit blasting with 220 grit or finer aluminium oxide. Use this 

step to remove the ceramic topcoat layer by careful abrasive blasting. Avoid excessive 

blasting and take necessary precautions to prevent blockage of cooling holes. 

j. Perform incoming vane cooling passage flow testing. Record results by serial number. 

Inform PPC and obtain disposition for any vanes that exhibit cooling passage / exit 

hole blockages. 

k. Wax mask uncoated surfaces and remove the metallic airfoil coating (metallic TBC 

bond coat) by a suitable chemical stripping process. Adequate precaution and masking 

shall be specified to ensure that the stripping procedure is not deleterious to the vane 

segments, including cooling holes. Control samples of the same material as the 

component in question shall be processed through any chemical stripping procedure 

(each stripping lot) and examined metallographically for intergranular attack, which 

shall not exceed the limits defined in 3.1.4. The use of coated samples taken from a 

vane from the set being repaired is strongly preferred for stripping control samples 

l. Verify coating removal. If residual coating is indicated, the stripping procedure shall 

be repeated.  
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m. After successful coating removal repeat the visual inspection focusing on identification 

of rubs and wear, trailing edge bowing, surface erosion loss, oxidation, corrosion, FOD 

and cracks.  Results shall be recorded using Contractor’s standard forms. 

n. LPT all vane segments following the visual penetrant procedures. Inspect both internal 

and external surfaces. Document the location and extent of all cracks, dents, wear, 

corrosion/erosion, and missing material using Contractor’s standard forms. Results 

should be added to the forms completed in the visual inspection, if practical. The 

intention is to document / map all service-induced vane segment defects on one set 

of damage assessment forms. 

o. Dimensionally inspect each segment for locating diameters and axial and radial airfoil 

location and record the results. 

p. Perform ultrasonic (UT) vane airfoil wall thickness measurements. It is recommended 

that 20% of the vanes be inspected for airfoil wall thickness, unless there are 

significant damages already identified which could lead to thinning of the wall thickness 

of all vanes in the set, in which case all vanes should be UT tested.  Failures to meet 

minimum wall thickness shall trigger 100% inspections. Record wall thickness 

measurements. 

q. Prepare a detailed Incoming Inspection Report (including at least the above 

information) indicating : A) The repairable vanes, outlining the proposed repairs, 

coating, heat treatment cycles, and procedures to be used and B) The vanes damaged 

beyond repair limits (declared as scrap/fall out parts) outlining the reasons for 

scrapping. 

r. The parts deemed non-repairable may be substituted and submitted to repair process 

to the Contractor by other PPC’s parts if needed to complete a full set. Substitute parts 

will be part of another set but they will have approximately the same service and 

manufacturing history. These parts will be inspected also by the Contractor and will be 

invoiced according to the relevant Unit- Price List.  

s. Obtain written approval from the PPC for any proposed changes to this specification 

and obtain written or verbal authorization from PPC to proceed with the proposed 

repairs.  

  

NDT Based acceptance criteria 

a. Linear indications are permitted in the critical areas of the component up to 0.70 mm 

in length provided they are spaced by 5 times their length.  

b. Non-linear indications are permitted in critical locations up to 1.5 mm diameter, or up 

to a diameter equal to 25% of the local section thickness, whichever is smaller.  

c. Linear indications up to 1.5 mm long are permitted in non-critical areas of the 

component provided that they are spaced by at least 5 times their length.  

d. Non-linear indications in non-critical areas of the component are permitted up to 1.5 

mm. 

e. Non-linear indications in non-gas path areas are permitted up to 3.0 mm  

f. Airfoil (vane) material loss to due to erosion, corrosion, nicks or dents must not exceed 

30% of wall thickness.  

g. No through going indications are permitted. 

 

3.2.2 Repairs Requirements  

 
Filler Materials Guidelines:  

Repairs at the vane tip and/or knife-edge seals shall be performed by gas tungsten arc 

welding or plasma transferred arc welding using AMS 5837C (Alternate designations: 

Inconel 625, Alloy 625, UNS N06625), Waspaloy or Haynes 230 filler materials. Structural 

areas repairs (e.g. airfoil) using advanced processes (such as laser powder fusion welding 

or micro plasma arc welding) employing filler materials matching the vane alloy are allowed 

providing that they are qualified by the Contractor and approved by the PPC. Unfilled 

diffusion brazing and blended filler (wide-gap, ADH, Turballoy, Renewaloy, etc) for repair of 

craze cracking and other defects are not permissible in critical areas. They are permitted in 

non-critical areas of the vane platforms.  Sintered preform brazing (LPM and other processes 
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proven capable of bridging 2mm cracks at minimum on IN738 vanes) is allowed for 

structural cracks and wall thickening in all areas. 

 

Vane critical areas are defined here:  

a. The portion of the airfoil and shroud starting at the line of tangency between the shroud 

and airfoil and extending parallel to the airfoil and shroud span for 20 mm around the 

whole airfoil contour are critical areas.  

b. Entire airfoil leading edge extending 25 mm axially downstream of the leading edge 

on both pressure and suction sides are critical areas. 

c. Entire airfoil trailing edge extending 25 mm axially upstream of the leading edge on 

both pressure and suction sides are critical areas. 

d. All surfaces of the platform except the airfoil fillet radius areas are noncritical areas. 

e. All other airfoil surfaces not included above are considered non-critical areas. 

 

Vane Blend Repairs 

Minor defects and Surface oxidation/corrosion/alloy depletion on the airfoil may be blended 

within the limits as per below. The blends must have a depth to length ratio of 1:8 minimum, 

and be smooth and gradual with no sharp edges remaining.  

 

Blend repairs may be performed within the following limits:  

a. Airfoil Surfaces in critical areas can be blended if defects are up to 0.7 mm deep or 

20% of the wall thickness whichever is smaller.  In the non-critical areas surfaces can 

be blended for defects of maximum depth up to 1.5 mm, or 40% of the design wall 

thickness whichever is smaller.  

b. Airfoil Trailing edges can be blended up to 6 mm of maximum depth by 20 mm 

maximum length.  

c. Vane platforms surfaces can be blended if defects are up to 1.5 mm deep or 40% of 

the design wall thickness whichever is smaller.    

d. For the segmented vanes, vane to vane joints surface defects of up to 0.7 mm 

maximum depth can be blended out.  

e. For the segmented vanes, vane to vane joints edges defects of up to 1.0 mm maximum 

depth by 20 mm length can be blended out. 

f. When blending coated components, surfaces must first be metallurgically clean and 

free of all oxide and residual coating. Blend repaired areas shall be fluorescent 

penetrant inspected following the NDT acceptance limits as per below. 

 

Weld Repairs mαy be performed considering the following guidelines: 

a. All defects to be weld repaired must be fully removed prior to welding. 

b. Airfoil axial cracks can be welded up to 30% of the airfoil chord at any radial plane. 

c. Airfoil Radial cracks can be welded without limit. 

d. Platform cracks can be welded without limit. 

 

Coatings: 

For the coated components, repairs are followed by the application of the approved duplex 

coating system consisting of a MCrAlY overlay bond coat and a ceramic thermal barrier top 

coat (TBC) on the airfoils and platforms. Internal coatings are not applied as part of original 

component manufacture, and the internal passages shall not be coated during the repair / 

refurbishment process. Alternative bond-coat chemistries may also be considered; providing 

that oxidation resistance and strain tolerance in cyclic service is equal or better than that of 

the OEM specified coatings. Deviation from the OEM ceramic topcoat application plan 
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(coverage) may be considered, such as an upgrade to complete airfoil and shroud coverage 

rather than partial coverage. In any case cooling holes must be properly masked when 

coating is applied.  

Visual inspection of coating surface shall be performed without magnification. Areas of 

discoloration or suspect irregularities shall be examined at 5X magnification to establish 

conformance. Coating coverage shall be verified per the requirements based on visual 

(unaided) examination of coated parts and colour changes. Coating shall have a uniform 

matte surface texture and colour and shall be 100% adherent with no evidence of spalling, 

chipping, cracking, flaking, pitting, or other indications of coating distress. 

Defects.  

All part surfaces shall be free of foreign materials such as masking materials and glass beads 

that may have been used for surface improvement. Foreign material that has been fused 

by exposure to heat treating cycles is cause for rejection. Raised or positive coating defects 

such as ridges, plateaus, or other abrupt changes in coating thickness which are readily 

detectable by touch or sight are not permitted. 

Acceptable Irregularities.  

Irregularities caused by casting defects or service degradation that are present in the 

surface prior to coating processing shall not be cause for rejection of the component. 

Unacceptable Irregularities.  

Notwithstanding above, irregularities or defects that expose base metal are not permitted. 

Coating cracks are not permitted. In addition, irregularities that are larger than 0.25 mm in 

any dimension are cause for rejection of the part. 

Measurements of coating thickness shall be made after any surface improvement. 

 

Cooling Passage Flow Test Requirements: 

The cooling passage flow testing procedure / requirements shall be defined by the 

Contractor and approved by the PPC. Proper functioning of the vane cooling system is of 

critical importance in advanced technology turbine vanes. For this reason, flow testing shall 

be performed at (a) incoming inspection and (b) after all processing (i.e., following coating 

application).  

 

Dimensional Requirements 

a. Gas path dimensions, axial and radial locations shall be within the range based on the 

reference dimensions. The reference dimensions shall be calculated based on 

measurements of the undamaged used components in good condition, by applying 

appropriate tolerances. 

b. Gas path profiles shall be restored to the same contours as new components using 

smooth blends between the original material and repaired areas. 

c. Cooling passages shall be restored to original dimensions. Vane segments shall be flow 

tested to ensure that all cooling holes are open and flowing properly following the 

repair / recoating process.  

 

 

Processing Requirements  

After performing incoming inspections as per 3.1.4, follow the repair steps as per below 

requirements:  

a. Dress surfaces as required to remove any oxidation per the limits defined above. 

Thoroughly degrease components using approved solvent cleaner or other approved 

method such as steam cleaning or pressure spraying. 

b. Cold or warm forming to straighten deformed airfoils is not permitted. Segments that 

are bowed, bent, or warped beyond the acceptable limits are to be marked and set 

aside. The PPC shall be notified for disposition. 
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c. Solution anneal the vane segments in a vacuum, hydrogen or argon as follows: 1200 

°C +/- 20 °C for four (4) hours in a vacuum of 1 micron (1.3x10-3 millibar) or better. 

d. Inert gas quench to below 550°C. Support parts using nickel base, iron base or coated 

graphite heat treat rack materials with the parts supported uniformly to prevent 

distortion. Avoid supporting the parts by any thin sections. Alternately, heat treatment 

at lower temperatures for the purpose of over-aging the microstructure prior to 

welding is permitted when approved by the PPC. However, this approach will require 

full solution heat treatment as indicated above after completion of all welding. 

e. LPT all vane segments following procedures outlined above. Document the location 

and extent of any defects not identified in incoming inspection. 

f. Prepare the areas of the segments to be weld repaired by grinding out the existing 

cracks and defects and LPT to ensure the cracks are completely removed.  

g. When specifically approved, sections may be removed for replacement with patches of 

matching alloy composition provided that, after the repairs are completed, the cooling 

hole configuration and airfoil contours are unchanged. 

h. When requested, the PPC shall be informed and allowed to inspect the components 

i. Following weld preparation. 

j. Weld repair the components using gas tungsten arc or plasma transferred arc welding 

methods. Areas to be welded must be free of oxide, grease, dirt and penetrant 

chemicals. All areas must be welded using full penetration welds through the section 

being repaired. 

k. Braze, diffusion brazing, or other alternative techniques, for repair of craze cracking, 

and other defects are not permissible in critical areas. They are permitted in non-

critical areas of the segments, as defined above. Braze repairs may make future weld 

repair of the vanes difficult, due to the inherently lower ductility of the braze filler 

material. 

l. Grind and polish the repaired areas to restore the original contours and dimensions. 

Restore any cooling holes plugged during repair to original dimensions.  

m. Brazing of new honeycombs.  Preference will be given to vendors with proven 

experience with anti-oxidation capable honeycombs. 

n. LPT the complete vane segment repeating the procedures performed during incoming 

inspection, using the acceptance criteria as defined earlier. 

o. Parts that fail to meet the criteria as defined above may be subjected to repeated 

repair procedures if defects are still within the above defined reparability limits.  

p. These Parts may be again subjected to stress relief heat treatment, if the Contractor 

decides to do so.  

q. Thoroughly clean components using approved solvent cleaner or other approved 

methods such as steam cleaning or pressure spraying. 

r. Vacuum heat treat the components to stress relieve the weldments / solution anneal 

the microstructure. Unless otherwise specified by the Contractor and approved by the 

PPC, the following parameters shall be employed: 1200 °C +/- 20 °C for two (2) hours 

in a vacuum of 1 micron heat treatment. 

s. Immediately following heat treatment (if performed) and before any surface cleaning 

or blasting, LPT inspect the entire segment using the acceptance criteria outlined 

earlier. Record the results on the Contractor defined forms.  

t. Dimensionally check the vanes to ensure conformance to dimensional requirements 

and record the results on the Contractors defined forms.  

u. For coated Vanes, prepare vane assembly surfaces for thermal barrier coating. Part 

cleaning, degreasing and grit blasting are a part of the coating process and are the 

responsibility of the repair Contractor.  

v. It is important that surface oxides, deposits and other contaminants be completely 

removed prior to coating.  

w. Apply masking / stop off compounds as required to all no-coat areas. Component 

surfaces that are not to be coated shall be protected during the coating cycle using an 

appropriate mechanical mask or a suitable stop-off compound. The method used shall 

completely prevent coating build-up on the prohibited areas and be easily removed 

after coating. 
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x. For the coated vanes, apply the TBC bond coat. Coating shall be applied with a uniform 

build-up and without interruption.  

y. Coating thermal cycles must be matched to the heat treatment for the alloy to develop 

appropriate mechanical properties.  

z. When the coating process is complete, remove all mechanical masking and stop-off 

compounds. 

aa. Vacuum heat treat to diffuse the TBC bond coat and to restore the base material 

mechanical properties using the cycle used in the original process qualification. 

bb. Unless otherwise specified by the Contractor and approved by the PPC, the heat 

treatment shall be as follows: 1200 °C +/- 20 °C for two hours in vacuum, inert gas 

quench, followed by: 850 °C +/- 20 °C for twenty-four (24) hours in vacuum or argon. 

cc. Prepare vane segment surfaces for the TBC ceramic top coat. Part cleaning, degreasing 

and grit blasting are a part of the coating process and are the responsibility of the 

repair Contractor. It is important that surface oxides, deposits and other contaminants 

be completely removed prior to coating. Coating shall be performed within two (2) 

hours of surface preparation. 

dd. Apply TBC ceramic top coat using only processes and coating compositions and without 

interruption. Process control specimen for microstructural analysis fabricated from 

base material samples shall be included in each coating lot of vanes for process control. 

ee. Evaluation of control specimens shall be the responsibility of the repair Contractor.  

ff. When the coating process is complete, remove all mechanical masking and stop-off 

compounds. 

gg. Remove excess coating from no-coat areas using a process identical to that used in 

the original process qualification.  

hh. Clean uncoated areas of the vane assemblies. 

ii. Visually inspect all coated areas using the methods and acceptance criteria outlined 

above. 

jj. Light polishing may be performed to achieve the required surface finish. Wire brushes 

shall have austenitic stainless steel bristles. 

kk. Ensure that no blockage of cooling holes has occurred during processing by passing a 

wire gage or gaging balls of appropriate size through each cooling hole or by flow 

testing.  

ll. It is preferable that flow testing be performed after cap assemblies are installed. 

mm. Perform surface finish inspections per the methods and criteria are per incoming 

inspection.  

nn. All coated parts shall be inspected. Record the results by segment serial number. Parts 

that are improperly coated shall be recycled through the entire coating process 

beginning with stripping.  

oo. Flow test the vane segments and record the post-coating flow rates and results 

(pass/fail) by serial number. 

pp. Assembly Dimensional Inspection. Perform final dimensional inspection to ensure 

conformance diameters. 

qq. Ideally, this inspection will entail assembly of vane segments into a fixture that 

simulates the turbine vane carrier and can accommodate at least three (3) vane 

segments at a time. Inspect for the following: Vane segments assemble / slide properly 

into the fixture without binding; Excessive axial and radial mismatch (steps) between 

segments at the airfoil tips and outer shrouds, Uniform vane segment joint gaps along 

their axial length and consistent joint gaps vane-to-vane; Proper joint seal 

engagement in the mating grooves of adjacent segments. 

rr. Arrange a pre-shipment inspection with the PPC to: review Contractor's documentation 

including heat treat charts and Quality Control Test reports, visual inspection, etc.  

ss. Package and ship parts in suitable containers that will prevent component contact and 

damage under rigorous handling conditions.  

tt. All parts deemed non-repairable or damaged during repair attempt must be returned 

to PPC stores.  

uu. Advise PPC of the shipping date, route and carrier 



POPD – 1619/ TECHNICAL SPECIFICATION 
17 

vv. Issue Final Recondition/Rejuvenation Report outlining repair process used and 

containing all documentation required.  

 

3.3 Compressor Blades 1-5  

3.3.1 Incoming Inspection Requirements 

 
a. Receive material and check for shipping damage. Check purchase order, material and 

shipping papers to verify that the material received is correctly identified, fully 

accounted for and that the repairs requested are reasonable for the parts received. 

Record blades and heat shields serial numbers. 

b. Advise PPC immediately of any shipping damage.  

c. Dimensionally inspect all the parts, record the results in appropriate forms according 

to Contractor specifications and tolerances. Check parts basic dimensions with proper 

fixture or with CMM scanning.  A justified statistical auditing method may be used for 

incoming inspections. 

d. Visually inspect each blade for the following: tip rubs, deformations, FOD, cracks, 

corrosion, erosion, dents and coating loss. Results shall be recorded using Contractor’s 

standard forms. 

e. Remove the Sermetel coating either by physical means using grit or bead blasting or 

using aluminium oxide mesh and or chemical process (e.g. acid strip), which requires 

a minimum removal of the base metal with no intergranular attack of the base metal. 

f. Each blade shall be examined for complete coating removal visually. 

g. Measure depth of the trailing edge erosion using replica methods. 

h. The surface shall then be blasted using blasting media to ensure sufficiently fine 

surface finish. 

i. MPI all blades. Document the location and extent of all cracks, dents, wear, corrosion 

and erosion with particular focus on the leading edge roughening. 

j. Thoroughly clean components using an approved solvent cleaner or by other approved 

means such as steam cleaning or pressure spraying. 

k. Prepare a detailed Incoming Inspection Report (including at least the above 

information) indicating : A) The repairable parts, outlining the proposed repairs, 

coating, heat treatment cycles, and procedures to be used and B) The parts damaged 

beyond repair limits (declared as scrap/fall out parts) outlining the reasons for 

proposed scraping. 

l. The parts deemed non-repairable may be substituted and submitted to repair process 

to the Contractor by other PPC’s parts if needed to complete a full set. Substitute parts 

will be part of another set but they will have approximately the same service and 

manufacturing history. These parts will be inspected also by the Contractor and will be 

invoiced according to the relevant Unit- Price List. 

m. Obtain written approval from the PPC for any proposed changes to this specification 

and obtain written authorization from PPC to proceed with the proposed repairs. 

 

3.3.2 Repair Requirements 

 
Weld Repairs mαy be performed within the following limits: 

a. Upper third of the Airfoil is considered non critical area. Surfaces can be blended if 

they are up to 2 mm deep or 25% of the wall thickness whichever is smaller.  . 



POPD – 1619/ TECHNICAL SPECIFICATION 
18 

b. Between upper third and second third of the airfoil, defects can be blended if they are 

up to 1 mm deep or 10% of the wall thickness whichever is smaller. 

c. No repairs are allowed in the lower third of the airfoil. 

d. Blade tips defects can be blended up to 3 mm radially and in any case at least 75% of 

the chord width must remain after repair. 

e. Eroded airfoil trailing edges can be blended if the maximum erosion marks as 

measured by replica method in the upper third of the airfoil do not exceed 0.5 mm of 

maximum depth by 20 mm maximum length. 

f. Eroded airfoil trailing edges can be blended if the maximum erosion marks as 

measured by replica method between upper third and second third of the airfoil do not 

exceed 0.2 mm of maximum depth by 10 mm maximum length. 

g. Axial dents in the upper third of the airfoil of up to 2 mm can be blended 

h. Axial dents between upper third and second third of the airfoil can be blended if they 

do not exceed 1 mm 

i. In the lower third of the airfoil, blending of axial dents is not allowed. 

j. Blade platforms surfaces can be blended if defects are up to 1.5 mm deep or 40% of 

the design wall thickness whichever is smaller. 

k. Blend repaired areas shall be MPI following the NDT acceptance limits as per below. 

l. Dimensional check prior to coating. 

m. Apply protective coating using only processes and coating compositions that have been 

approved by the PPC. Component surfaces that are not to be coated shall be protected 

during the coating process using an appropriate mechanical mask or a suitable stop-

off compound. The method used shall completely prevent coating build-up on the 

prohibited areas and shall be easily removed after coating. The base alloy shall be 

unaffected by the masking procedure, as demonstrated on a test coupon prior to 

process qualification. 

n. Heat treatment of protective coating. 

o. Final visual and dimensional inspection. 

p. Moment weigh and computer sequence the blade set and provide written 

documentation of the sequence by serial number. Net unbalance is to be documented.  

q. Arrange a pre-shipment inspection with the PPC to: review Contractor's documentation 

including heat treat charts and Quality Control Test reports, visual inspection, etc. 

r. Package and ship parts in suitable containers that will prevent component contact and 

damage under rigorous handling conditions.  

s. All parts deemed non-repairable or damaged during repair attempt must be returned 

to PPC stores.  To prevent inadvertent mixing, non-repairable parts are to be clearly 

labelled and preferably shall not be packaged alongside repaired parts.  

t. Advise PPC of the shipping date, route and carrier. 

u. Issue Final Recondition Report outlining repair process used and containing all 

documentation required. 

 

4. GENERAL TECHNICAL REQUIREMENTS 

4.1 Cleaning procedures 

Cleaning procedures to remove from the parts surfaces contaminants such as shop soils, 

oil, great metallic contaminants, tarnish, oxide, scale and coareg layers should follow exactly 

Contractors specifications which must cover the following minimum requirements. 
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4.1.1 Mechanical removal of Oxides and scales 

Abrasive blasting with dry aluminium oxide finer than No100 should be used. Coarser grit 

sizes or different blasting media such as metallic shot, silica on sand are not acceptable 

cleaning methods. 

4.1.2 Tarnish removal 

Acceptable methods for tarnish removal are mechanical and chemical removal methods such 

as fine abrasive blasting and flash pickling in case of a tenacious thin oxide film. Tarnish 

must be removed before any welding procedure. To avoid any intergranular attack at base 

metal, Contractor must adjust chemical solution composition, dipping time, soaking time, 

rinsing methods with the use of test specimens especially for materials ΙΝ738 and ΜΜ247. 

4.1.3 Coating stripping 

Approved chemical coating removal method can be used to strip coated surfaces. Chemical 

removal procedure is going to be tested to a specimen first, before its use to a parts lot. 

Heat tinting method will be used to verify that the coating has been totally removed. When 

coating has been completely removed, then metallography of parts surface must be 

executed to check if there is an intergranullar attack. 

4.1.4 Metallic Contamination Removal 

Before any heat treatment the parts must be thoroughly cleaned from any kind of 

contamination. Shop oils must be removed by conventional solvents and, before any heat 

treatment, the parts must be examined with a proper chemical process which detects if 

there is surface metallic contamination. Metallic contamination must be removed by a proper 

mixed chemical removal method, using scale conditioning solution to soften scale for easier 

removal with application of acid pickle solution. Metallography control of part surface is 

necessary after acid pickling. Salt bath descaling procedures are also acceptable. 

4.1.5 Final cleaning-surface finishing 

Before final inspection parts must be cleaned with by dressing, etching, degreasing or fine 

abrasive blasting at normal pressures to remove loose scale, discoloration and soils. 

Vibratory cleaning methods as surface finishing methods or for loose scale removal are also 

acceptable methods. Turbine blade dovetails must be cleaned by the use of glass beads as 

blasting media with normal pressures so as to avoid any serration damage. 

 

4.2 Heat treatment procedures 

Solution annealing temperatures, heating up rates, quenching, cooling down rates, aging 

processes, protective atmospheres will follow Contractor’s specifications, which must cover 

the following minimum requirements: 

4.2.1 Protective atmospheres 

Solid annealing procedures and aging processes at temperatures above 1500oF (815oC) 

must be executed in vacuum atmosphere below 2x10-3 torr. Aging processes at 

temperatures less than 1500oF must be executed in an inert atmosphere of dry argon with 

dew point less than -40oC. Quenching must be accomplished in a vacuum retort pressurized 

with inert gas. Other types of protective atmospheres such as exothermic, endothermic, dry 

hydrogen or air for low temperature aging cycle are not acceptable. 

4.2.2 Furnace equipment 

Vacuum furnaces are acceptable for solution annealing procedures with temperature range 

up to 2350oF (1290oC). Heating of furnaces may be accomplished by resistance elements 

or by induction. All heat treatments procedures must be designed as batch processes. 

Furnace must have strict temperature control limit, lower than 15oF ( 8oC), with provisions 

for purging, preheating and quenching. The furnaces must be sealed (sand, glass or water 

cooled seals) and exclude air. Furnaces for aging purposes must be vacuum or box furnace 
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with protective atmosphere of dry argon. Salt baths for aging or quenching processes are 

not acceptable. 

4.2.3 Fixturing 

Fixtures may be either support or restraint type. Generally for solution annealing and fast 

quenching procedures support type fixtures as sand tray or ceramic casting shells are more 

proper and are preferable to be used. For aging procedures more proper are restraint type 

fixtures with machined grooves, lugs or clamps to hold parts to a given shape. These fixtures 

can be used to restore slight deformed parts. Use of threaded fasteners must be avoided 

for heat treatment restraint fixtures. Fixtures must be strong enough structures at high 

temperature with coefficient of expansion nearly the same with parts material. Fixtures 

materials must be suitable so as parts surface contamination be avoided. 

4.3 Joining requirements  

Approval joining techniques are GTAW and EBW only. Brazing method is accepted only at 

spot welding between cooling rings and multi-slot cooled liner external sleeves of 

combustion liners. Other processes will be accepted only after PPC written approval. Welding 

procedures and practices (joint groove design, bevel angle and radius argon purity and flow 

requirement, filler material specifications) will follow AWS for nickel base superalloys or 

other international standard. 

4.4 Coating for surface protection requirements. 

Protective coatings type, composition, heat treatment parameters, application processes 

will be in accordance to Contractors’ specifications which must cover the following minimum 

requirements: 

4.4.1 General requirements 

All type of coatings must have the following properties: 

They must be metallurgically bonded to the substrate. 

They must be uniform. 

They must be ductile enough to withstand substrate deformation without cracking. Ductile 

to brittle transformation temperature (DBTT) must not be higher than 400oC. 

They must not degrade the mechanical properties of the substrate. 

They must have diffusional stability. 

4.4.2 Diffused Aluminide Coatings 

Required coating type is simple aluminide coating without any addition at the superalloy 

surface of noble metals as platinum or palladium prior to the aluminizing. 

Acceptable deposition processes are Chemical Vapor Deposition or Slurry Coatings methods 

with formation mechanism suitable with aging cycles temperatures and times. Coating cycle 

treatments must be executed only in vacuum or inert environments at furnaces with rigid 

temperature control. Furnaces with specified temperature capability, uniformity and 

associated inert gas delivery systems with the same requirements of aging furnaces are 

acceptable. Required masking to prevent coating on critical mechanical contact surface are 

chemically reaction media, easily removable after coating, excluding the coating completely. 

Required minimum thickness not less than 30μm. Maximum thickness 80 μm not including 

diffusion zones. 

4.4.3 Overlay coatings 

The required overlay coating type is NiCoCrAlY with composition approximately 16 to 22% 

Cr, and 7 to 10% aluminium.  

Required overlay coating processes LPPS (Low Pressure Plasma Spray) and EBPVD (Electron 

Beam Physical Vapor Deposition) or HVOF. Other methods as plasma spray in air (APS) are 

not acceptable. Columnar structure of the coating with defects and voids between grains 

are not acceptable. Break up of the columnar structure to improve coating density using 

peening, laser glazing or plasma or ion beam is required if EBPVD method is going to be 

used. 
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If LPPS application method is going to be used, then a diffusion heat treatment must be 

used, to eliminate any splat interface layer parallel to substrate surface. 

Surface finishing using vapor blasting is necessary if LPPS method is going to be used. 

Masking procedures according to 5.4.2 paragraph demands. Minimum required coating 

thickness 120μm. 

4.4.4 Thermal Barrier Coating 

Required thermal barrier coating system consists of an inner metallic layer (bond coat) of 

type MCrAlY of minimum thickness 100μm and an outer insulating ceramic layer (top coat) 

which is an yttria – stabilized zirconia (zirconium oxide with 6 to 8% by weight of yttrium 

oxide) of minimum thickness 250μm. Total coating thickness not less than 350μm. The type 

of bond coat must be proper so as failures due to thermal expansion mismatch between top 

coat and substrate to be minimized. For that reason the metallic layer must be ductile 

enough (DBTT less than 300oC). Application method of the required TBC system must be 

LPPS. Application methods such as air-plasma spray or EBPVD are not acceptable. 

 

4.5 Quality control documentation and certification 

4.5.1 Quality Control Tests 

In-process and final quality control tests shall be performed, as identified in Paragraph 4. 

Results of all required testing shall be recorded by serial number. A certified copy shall be 

given to the PPC representative at the pre-shipment inspection. 

4.5.2 Processing Records  

Processing records shall be maintained in sufficient detail to indicate compliance with this 

specification and to allow traceability by part. A copy of these records shall be given to the 

PPC representative at the pre-shipment inspection. 

4.5.3 Certificate of Compliance 

All processing and quality control records shall be reviewed by the Contractor to verify 

compliance with this specification and the purchase order. Any deviations shall be reported 

immediately to PPC.. A document certifying that all aspects of this specification and the 

purchase order have been met shall be signed by the responsible Contractor representative 

and shall be presented to PPC with the repair report.  

In general, any deviations from this specification without prior approval from PPC may be 

cause for rejection, according to Article 12 Paragraph 12.1 of Special Terms. 

4.5.4 Records 

All process control records and quality control test results shall be maintained on file by the 

Contractor for a period of five years. This information shall be made available to the PPC 

upon request. 

4.5.5 Final Report  

At completion of the repair process, a final report shall be issued and shall contain: 

o Mapping of all defects. 

o Mapping of all repair locations. 

o Copy of all incoming, in-process, and final dimensional inspection forms. 

o Copy of final NDT inspection. 

o Copy of the certificate of compliance 

o Copy of all production control test results. 

4.5.6 Access 

PPC shall be allowed reasonable access to inspect components at all times during the repair 

process. 

 

 



POPD – 1619/ TECHNICAL SPECIFICATION 
22 

5. CONTRACTOR PERSONNEL ACTIVITIES ON SITE 
In case that a repaired capital part fails during its warranty period or it doesn’t fulfill the 

respective guarantees, Contractor is obliged to send on site the respective proper technical 

personnel in order to examine together the causes of repaired part failures. In case that the 

part fails due to an improper repair, Contractor will not be compensated for personnel costs. 

Contractor personnel charges will be counted based on his annual official rates. 

 
 

6. VENDOR QUALIFICATIONS  
Bidders participating in this tender are particularly asked to provide their experience with 

repairs with the Alstom GT13E2, GT26 or GT11N2 (60 Hz E class Alstom turbine) 

components. A list of customers and customer testimonies are required to be provided by 

the prospect bidders as this is described in Article 3 Paragraph 3.2.B of Invitation.  

 

 

 

7. APPENDICES 

 
Appendix 1  Capital Parts Definition 

Appendix 2  Capital Parts Service History 

Appendix 3  Incoming inspection report template  

 



COMPONENT 

NAME
PPC P/N GE (ALSTOM) P/N

Installed

on the GT

Pieces    

eligible

for 

Reconditioning

Pieces    

eligible

for Inspection

BASE 

MATERIAL
COATING

GUARANTEED 

LIFETIME 

(EOH)

REPAIR 

INTERVAL   

(EOH)

TURBINE BLADE 

ROW 1
160900167 HTCT152192P0004 63 126 189 IN738 MCrAlY 48.000 24.000

TURBINE BLADE 

ROW 2
160900430 HTCT155645P0011 63 126 189 IN738 MCrAlY 48.000 24.000

TURBINE BLADE 

ROW 3
160901081 GMD5442440R0003 63 126 126 IN738 - 72.000 24.000

TURBINE BLADE 

ROW 4
160900441 GMD5442361P0003 63 126 126 IN792 SS14 72.000 24.000

TURBINE BLADE 

ROW 5
160900203 GMD5442024P0004 63 63 63 IN597 - 72.000 24.000

TURBINE VANE 

ROW 1
160900428 HTCT152662R0012 40 80 120 IN738 MCrAlY 48.000 24.000

TURBINE VANE 

ROW 2
160900362 HTCT155168R0011 58 116 138 IN939 MCrAlY 48.000 24.000

TURBINE VANE 

ROW 2
160900374 HTCT155168R0012 1 2 3 IN939 MCrAlY 48.000 24.000

TURBINE VANE 

ROW 2
160900556 HTCT155168R0013 1 2 3 IN939 MCrAlY 48.000 24.000

TURBINE VANE 

ROW 3
160900398  GMD5442395R0002 58 112 134 IN738 MCrAlY 72.000 24.000

TURBINE VANE 

ROW 3
160900404 GMD5442260P0007 1 2 3 IN738 MCrAlY 72.000 24.000

TURBINE VANE 

ROW 3
160900416 GMD5442260P0008 1 2 3 IN738 MCrAlY 72.000 24.000

TURBINE VANE 

ROW 4
160900970  HTCT155356R0011 19 23 27 IN738, X40/45 - 72.000 24.000

TURBINE VANE 

ROW 4
160900982 HTCT155356R0012 1 1 1 IN738, X40/45 - 72.000 24.000

ROTOR HEAT 

SHIELD A
160900076 GMD5443010P0001 63 126 126 IN738 - 96.000 48.000

ROTOR HEAT 

SHIELD B
160900076 GMD5443012P0001 63 3 3 IN738 - 96.000 48.000

STATOR HEAT 

SHIELD A
160901093 HTCT155793R0001 36 69 83 IN738 - 48.000 24.000

STATOR HEAT 

SHIELD Β
160900590 GMD5443559R0002 20 36 44 Hastelloy X - 48.000 24.000

STATOR HEAT 

SHIELD C
160900602 GMD5443560R0001 20 36 44 Hastelloy X - 48.000 24.000

STATOR HEAT 

SHIELD D
160900320 GMD5443557P0001 20 40 40 Hastelloy X - 72.000 24.000

STATOR HEAT 

SHIELD Ε
160900014 GMD5443018P0001 40 72 72 Hastelloy X - 72.000 24.000

COMPRESSOR 

BLADE ROW 1
160900908 GMD5445123P0001 25 50 50 St12TNiE Sermetel 120.000 -

COMPRESSOR 

BLADE ROW 2
160900910  GMD0445073P0003 31 31 31 St12TNiE Sermetel 120.000 -

COMPRESSOR 

BLADE ROW 3
160900921 GMD0445073P0004 31 31 31 St12TNiE Sermetel 120.000 -

Appendix 1 : CAPITAL PARTS DEFINITION 

Date: 14.09.2021



14.09.2021

COMPONENT 

NAME
PPC P/N ALSTOM P/N

Installed

on the GT

Pieces    

eligible

for 

Reconditioning

Pieces    

eligible

for Inspection

EOH OH Start Trips
Remarks

(Example: ex GT-11 at C3)

TURBINE BLADE 

ROW 1
160900167 HTCT152192P0004 63 126

63                                

1                                

16                              

31                                

1                                  

30                                      

47

30738                           

19158 

59655(28958+30697) 

42024(22866+19158) 

25660 

47440(21780+25660) 

57306(26609+30697)

23736                                   

13685 

42286(21781+20505) 

29840(16155+13685) 

17592 

31493(13901+17592) 

31886(11381+20505)

410                         

315 

591(194+397) 

431(116+315) 

522 

674(152+522) 

587(190+397)

6                        

9         

40(16+24)  

26(17+9)            

4           

16(12+4) 

68(44+24)

65 pieces operated one cycle  

(installed new) and  124 pieces 

operated two cycles (have been 

reconditioned once)

TURBINE BLADE 

ROW 2
160900430 HTCT155645P0011 63 126

63                                  

63                             

62                               

1

40938(21780+19158) 

30738 

48526(22866+25660) 

55838(25141+30697)

27646(13961+13685) 

23736 

33747(16155+17592) 

30756(10251+20505)

467(152+315) 

410 

638(116+522) 

637(240+397)

21(12+9)           

6          

21(17+4) 

72(48+24)

63 pieces operated one cycle  

(installed new) and  126 pieces 

operated two cycles (have been 

reconditioned once)

TURBINE BLADE 

ROW 3
160901081 GMD5442440R0003 63 126

10                                 

63                              

52                                   

1

59696(28958+30738) 

56873(26176+30697) 

74049(48389+25660) 

28958

45457(21721+25736) 

40496(19991+20550) 

42934(25342+17592) 

21781

604(194+410) 

728(331+397) 

864(342+522) 

194

22(16+6) 

30(6+24) 

60(56+4)       16

1 piece operated one cycle  

(installed new) and  125 pieces 

operated two cycles (have been 

reconditioned once)

TURBINE BLADE 

ROW 4
160900441 GMD5442361P0003 63 126

63                                  

63

79086(48389+30697) 

51836

45847(25342+20505) 

37583

739(342+397) 

853

80(56+24)                    

10

63 pieces operated three cycles  

(installed new) and  63 pieces 

operated two cycles (have been 

reconditioned once)

TURBINE BLADE 

ROW 5
160900203 GMD5442024P0004 63 63 63 51836 37583 853 10

63 pieces operated two cycles 

(installed new) 

TURBINE VANE 

ROW 1
160900428 HTCT152662R0012 40 80

31                                     

2                                                  

40                                                  

7                                                                     

3                                                                      

2                                                                   

35

57347(26609+30738) 

30738 

49463(28958+30697) 

42024(22866+19158) 

47440(21780+25660) 

26609 

51317(25141+26176)

35117(11381+23736) 

23736 

42286(21781+20505) 

29844(16155+13685) 

31553(13961+17592) 

11381 

30242(10251+19991)

600(190+410) 

410 

591(194+397) 

431(116+315) 

674(152+522) 

190 

571(240+331)

50(44+6)            

6             

40(16+24) 

26(17+9) 

16(12+4)         

44                

54(48+6) 

4 pieces operated one cycle  

(installed new) and  116 pieces 

operated two cycles (have been 

reconditioned once)

TURBINE VANE 

ROW 2
160900362 HTCT155168R0011 58 116

15                                 

45                                          

54                                                  

24

47440(21780+25660) 

42024(22866+19158) 

51317(25141+26176) 

59655(28958+30697)

31553(13961+17592) 

29840(16155+13685) 

30242(10251+19991) 

42286(21781+20505)

674(152+522) 

431(116+315) 

571(240+331) 

591(194+397)

16(12+4) 

26(17+9) 

54(48+6) 

40(16+24)

138 pieces operated two cycles 

(have been reconditioned once)

TURBINE VANE 

ROW 2
160900374 HTCT155168R0012 1 2

1                                                 

1                                              

1

59655(28958+30697) 

47440(21780+25660) 

51317(25141+26176)

42286(21781+20550) 

31553(13961+17592) 

30242(10251+19991)

591(194+397) 

674(152+522) 

571(240+331)

40(16+24) 

16(12+4) 

54(48+6)

3 pieces operated two cycles (have 

been reconditioned once)

TURBINE VANE 

ROW 2
160900556 HTCT155168R0013 1 2

1                                    

1                                          

1

59655(28958+30697) 

47440(21780+25660) 

51317(25141+26176)

42286(21781+20550) 

31553(13961+17592) 

30242(10251+19991)

591(194+397) 

674(152+522) 

571(240+331)

40(16+24) 

16(12+4) 

54(48+6)

3 pieces operated two cycles (have 

been reconditioned once)

TURBINE VANE 

ROW 3
160900398  GMD5442395R0002 58 116

58                                                

41                                          

35

55879(25141+30738) 

51836(26176+25660) 

79127(48389+30738)

33978(10251+23736) 

37583(19991+17592) 

50684(25342+23736)

650(240+410) 

853(331+522) 

752(342+410)

54(48+6) 

10(6+4) 

62(56+6)

134 pieces operated two cycles 

(have been reconditioned once)

TURBINE VANE 

ROW 3
160900404 GMD5442260P0007 1 2

1                                    

1                                            

1

55879(25141+30738) 

51836(26176+25660) 

79127(48389+30738)

33978(10251+23736) 

37583(19991+17592) 

50684(25342+23736)

650(240+410) 

853(331+522) 

752(342+410)

54(48+6) 

10(6+4) 

62(56+6)

3 pieces operated two cycles (have 

been reconditioned once)

TURBINE VANE 

ROW 3
160900416 GMD5442260P0008 1 2

1                                                                                       

1                                                                                         

1

55879(25141+30738) 

51836(26176+25660) 

79127(48389+30738)

33978(10251+23736) 

37583(19991+17592) 

50684(25342+23736)

650(240+410) 

853(331+522) 

752(342+410)

54(48+6) 

10(6+4) 

62(56+6)

3 pieces operated two cycles (have 

been reconditioned once)

TURBINE VANE 

ROW 4
160900970  HTCT155356R0011 19 23

8                                       

2                                                                                

2                                                                                 

5                                                                                                 

5                                                                                                                   

2                                                                

2

79127(48389+30738) 

74049(48389+25660) 

79086(48389+30697) 

49896 

78745(48007+30738) 

78704(48007+30697) 

30738

49078(25342+23736) 

42934(25342+17592) 

45847(25342+20505) 

37421 

50142(26406+23736) 

46911(26406+20505) 

23736

752(342+410) 

864(342+522) 

739(342+397) 

725 

766(356+410) 

753(356+397) 

410

62(56+6) 

60(56+4) 

80(56+24)      

15         

71(65+6) 

89(65+24)         

6

2 pieces operated one cycle  

(installed new) , 5 piecesoperated 

two cycles (installed new)  19 pieces 

operated three cycles (have been 

reconditioned once)

TURBINE VANE 

ROW 4
160900982 HTCT155356R0012 1 1 1 78745(48007+30738) 50142(26406+23736) 766(356+410) 71(65+6)

1 piece operated three cycles (have 

been reconditioned once)

ROTOR HEAT 

SHIELD A
160900076 GMD5443010P0001 63 126

63                                                                                                                                                                

63

59696(28958+30738) 

53563(22866+30697)

45517(21781+23736) 

36660(16155+20505)

604(194+410) 

513(116+397)

22(16+6) 

41(17+24)

126 pieces operated two cycles 

(have been reconditioned once)

ROTOR HEAT 

SHIELD B
160900076 GMD5443012P0001 63 3 3 49896 37421 725 15

3 pieces operated two cycles  

(installed new)

STATOR HEAT 

SHIELD A
160901093 HTCT155793R0001 36 69

4                                                                                      

14                                                              

16                                                                                      

36                                                                                          

13

30738 

48526(22866+25660) 

51317(25141+26176) 

57306(26609+30697) 

59696(28958+30738)

23736 

33747(16855+17592) 

30242(10251+19991) 

31886(11381+20505) 

45517(21781+23736)

410 

638(116+522) 

571(240+331) 

587(190+397) 

604(194+410)

6                 

21(17+4) 

54(48+6) 

68(44+24) 

22(16+6)

4 pieces operated one cycle  

(installed new) and  79 pieces 

operated two cycles (have been 

reconditioned once)

STATOR HEAT 

SHIELD Β
160900590 GMD5443559R0002 20 36

19                                  

20                                           

5

57347(26609+30738) 

59655(28958+30697) 

51317(25141+26176)

35117(11381+23736) 

42286(21781+20505) 

30242(10251+19991)

600(190+410) 

591(194+397) 

571(240+331)

50(44+6) 

40(16+24) 

54(48+6)

44 pieces operated two cycles (have 

been reconditioned once)

STATOR HEAT 

SHIELD C
160900602 GMD5443560R0001 20 36

6                                

14                                 

20                                           

4

30738 

52518(21780+30738) 

45767(2609+19158) 

59655(28958+30697)

23736 

37097(13961+23736) 

25066(11381+13685) 

42286(21781+20505)

410 

562(152+410) 

505(190+315) 

591(194+397)

6          

22(12+6) 

53(44+9) 

40(16+24)

6 pieces operated one cycle  

(installed new) and  38 pieces 

operated two cycles (have been 

reconditioned once)

STATOR HEAT 

SHIELD D
160900320 GMD5443557P0001 20 40

13                                 

6                                   

1                                   

7                                      

13

96123 

105697(74565+30697) 

56873(26176+30697) 

25660                         

56357

61872 

65838(45333+20505) 

40496(19991+20505) 

17592                        38097

865 

1070(673+397) 

728(331+397) 

522                  

919

90      

86(62+24) 

30(6+24)          

4                      

10

7 pieces operated one cycle  

(installed new),  14 pieces operated 

two cycles (13 installed new ) and 

19 pieces operated four cycles (6 

pieces have been recoditioned once 

and 13 pieces installed new)

STATOR HEAT 

SHIELD Ε
160900014 GMD5443018P0001 40 72

40                               

32

56357                                               

96123

38097                                              

61872

919                              

865

10                                             

90

40 pieces operated two cycles  

(installed new) and 32 pieces 

operated four cycles (installed new)

COMPRESSOR 

BLADE ROW 1
160900908 GMD5445123P0001 25 50

25                               

25

104746(48389+56357)             

48116

63439(25342+38097)              

35466

 1261(342+919)           

509

                                                     

84(56+28)            

25

25 pieces operated two cycles  

(installed new) and  25 pieces 

operated four cycles (have been 

reconditioned once)

COMPRESSOR 

BLADE ROW 2
160900910  GMD0445073P0003 31 31 31 56357 38097 919 28

31 pieces operated two cycles  

(installed new)

COMPRESSOR 

BLADE ROW 3
160900921 GMD0445073P0004 31 31 31 56357 38097 919 28

31 pieces operated  two cycles   

(installed new)

COMPRESSOR 

BLADE ROW 4
160900933 GMD0445086P0005 39 39 39 56357 38097 919 28

39 pieces operated  two cycles   

(installed new)

COMPRESSOR 

BLADE ROW 5
160900945 GMD0445086P006 45 45 45 48389 25342 342 56

45 pieces operated  two cycles   

(installed new)

Appendix 2 : CAPITAL PARTS SERVICE HISTORY 



 

   PUBLIC POWER CORPORATION S.A. 
   TPPOD /  KOMOTINI  POWER STATION - CCPP 
   KOMOTINI, RODOPI, GREECE 

 

 

Appendix 3 Inspection Report Sample 

 
Title: Incoming Inspection and Repairability Assessment Report for  

GT13E2 ____________(Component name and Ident. Numbers) 

 

 

1. Introduction 

The purpose of the document is to provide the remaining life assessment and 

repairability of the received parts. For detailed technical requirements follow 

Chapter 3.  

Please specify all the parts received including serial numbers.  

 

2. Incoming Inspection Assessment  

2.1  Dimensional Component Inspection 

Present here the results of dimensional checks for the whole set in a 

tabular form including variations of dimensions. The following should 

be recorded tip heights, squealer wall thickness etc... 

2.2  Visual inspection results  

For each component summarize the following findings: tip rubs, shroud 

damages and deformations, FOD, cracks, surface oxidation, corrosion, 

erosion and coating loss. Results shall be recorded using Contractor’s 

standard forms.  

2.3  Alloy Material Analysis using non-destructive methods 

Describe the method and the results of non-destructive Alloy Analysis.  

2.4  Flow Test Results 

Perform incoming component cooling passage flow testing. Record 

results by serial number. Inform Owner and obtain disposition for any 

blades that exhibit cooling passage / exit hole blockages. 

2.5  Inspections after coating removal 

Describe coating stripping process including any physical or chemical 

means, provide verification of coating removal. Perform FPI or 

equivalent of all components and provide records describing the 

location and extent of all cracks, dents, wear, corrosion/erosion and 

missing material. Provide descriptions of wall thickness measurements 

and internal cooling channels.  

 

3. Conclusions and recommendations 

Prepare detailed summary providing updated yield rate estimates and 

outlining the proposed repairs, coating, heat treatment cycles, and 

procedures to be used. Identified non repairable parts shall be listed per 



serial number and clear reasoning must be given for proposed scrapping of 

the identified parts.  

 

4. Appendices 

Include detailed exhibits showing pictures of typical damages, representative 

samples of parts identified for scrapping indicating reasons for scrapping, 

optical imaging and scans, X rays and other images used for microstructural 

and metallographic analysis.   

 



 

 
ΓΟΥ-ΕΕ 

 1/25 

            

 



 

 
ΓΟΥ-ΕΕ 

 2/25 



 

 
ΓΟΥ-ΕΕ 

 3/25 

 



 

 
ΓΟΥ-ΕΕ 

 4/25 

- 

- 



 

 
ΓΟΥ-ΕΕ 

 5/25 



 

 
ΓΟΥ-ΕΕ 

 6/25 



 

 
ΓΟΥ-ΕΕ 

 7/25 

 



 

 
ΓΟΥ-ΕΕ 

 8/25 



 

 
ΓΟΥ-ΕΕ 

 9/25 



 

 
ΓΟΥ-ΕΕ 

 10/25 



 

 
ΓΟΥ-ΕΕ 

 11/25 



 

 
ΓΟΥ-ΕΕ 

 12/25 



 

 
ΓΟΥ-ΕΕ 

 13/25 



 

 
ΓΟΥ-ΕΕ 

 14/25 



 

 
ΓΟΥ-ΕΕ 

 15/25 



 

 
ΓΟΥ-ΕΕ 

 16/25 



 

 
ΓΟΥ-ΕΕ 

 17/25 



 

 
ΓΟΥ-ΕΕ 

 18/25 



 

 
ΓΟΥ-ΕΕ 

 19/25 



 

 
ΓΟΥ-ΕΕ 

 20/25 



 

 
ΓΟΥ-ΕΕ 

 21/25 



 

 
ΓΟΥ-ΕΕ 

 22/25 



 

 
ΓΟΥ-ΕΕ 

 23/25 



 

 
ΓΟΥ-ΕΕ 

 24/25 



 

 
ΓΟΥ-ΕΕ 

 25/25 

 



 

                                                               

 

                

 



 

 
ΑΣΦΑΛΙΣΕΙΣ  

2/11 
 

 



 

 
ΑΣΦΑΛΙΣΕΙΣ  

3/11 
 



 

 
ΑΣΦΑΛΙΣΕΙΣ  

4/11 
 



 

 
ΑΣΦΑΛΙΣΕΙΣ  

5/11 
 



 

 
ΑΣΦΑΛΙΣΕΙΣ  

6/11 
 



 

 
ΑΣΦΑΛΙΣΕΙΣ  

7/11 
 



 

 
ΑΣΦΑΛΙΣΕΙΣ  

8/11 
 



 

 
ΑΣΦΑΛΙΣΕΙΣ  

9/11 
 



 

 
ΑΣΦΑΛΙΣΕΙΣ  

10/11 
 



 

 
ΑΣΦΑΛΙΣΕΙΣ  

11/11 
 



                

 
 

 
 
 

 



 



 

• 

• 

1  Όταν ο προσφέρων είναι φυσικό πρόσωπο η παρούσα Υπεύθυνη Δήλωση θα πρέπει, 

με κατάλληλη διαμόρφωση, να καλύπτει τις παρακάτω παραγράφους 1 και 5 
2 Αναγράφεται από το διαγωνιζόμενο η επωνυμία του προσφέροντος οικονομικού φορέα 
3 Αναγράφεται κατά περίπτωση νομικής μορφής του προσφέροντος «μέλη του 

Διοικητικού Συμβουλίου …..» ή «διαχειριστές ….» 

 

ΟΔΗΓΙΕΣ  



 

• 

• 

1  Όταν ο παρέχων στήριξη είναι φυσικό πρόσωπο η παρούσα Υπεύθυνη Δήλωση θα πρέπει, 

με κατάλληλη διαμόρφωση, να καλύπτει τις παραγράφους 1 και 5 
2 Αναγράφεται η επωνυμία του παρέχοντος στήριξη οικονομικού φορέα 
3 Συμπληρώνονται στοιχεία από τα οποία να προκύπτει η σύννομη άσκηση στη χώρα 

εγκατάστασης δραστηριότητας συναφούς με την στήριξη που θα παρασχεθεί (π.χ. 

εγγραφή σε επαγγελματικό μητρώο κλπ)  
4 Αναγράφεται κατά περίπτωση νομικής μορφής του παρέχοντος στήριξη «μέλη του 

Διοικητικού Συμβουλίου …..» ή «διαχειριστές ….» 

 

ΟΔΗΓΙΕΣ  



 

• 

• 

1 Αναγράφεται η επωνυμία του προσφέροντος οικονομικού φορέα 
2  Σε περίπτωση που έχουν εκδοθεί Συμπληρώματα της Διακήρυξης ο δηλών πρέπει να 

αναγράψει «και του/των Συμπληρώματος/των αυτής Νο ... έως και Νο ...» 

 

ΟΔΗΓΙΕΣ  



 

1 Αναγράφεται ανάλογα με τη μορφή του προσφέροντος π.χ. «της σύμπραξης» ή «της 

ένωσης» ή «της κοινοπραξίας» 

 

ΟΔΗΓΙΕΣ  



 



 

1 Ανάλογα με τη μορφή του διαγωνιζόμενου αναγράφεται από τον εκδότη της εγγυητικής 

επιστολής μια από τις παρακάτω επιλογές: 

• Σε περίπτωση φυσικού προσώπου: …… (ονοματεπώνυμο, πατρώνυμο) ……,  

…… (ΑΦΜ) ……, …… (δ/νση) …… ή  

 

• Σε περίπτωση νομικού προσώπου: …… (επωνυμία) ……, …… (ΑΦΜ) ……,  

…… (δ/νση έδρας) …… ή 

 

• Σε περίπτωση Σύμπραξης/Ένωσης: των φυσικών ή νομικών προσώπων  

 

α) …… (επωνυμία) ……, …… (ΑΦΜ) ……, …… (δ/νση κατοικίας ή έδρας) …… 

β) …… (επωνυμία) ……, …… (ΑΦΜ) ……, …… (δ/νση κατοικίας ή έδρας) ……  

…… κ.ο.κ. …… 

που ενεργούν εν προκειμένω ως Σύμπραξη/Ένωση και ευθύνονται εις ολόκληρον το 

κάθε μέλος έναντι της ΔΕΗ 
2  Αναγράφεται σε ευρώ το ποσό ολογράφως και αριθμητικώς 

 

ΟΔΗΓΙΕΣ  



 

1 Ανάλογα με τη μορφή του διαγωνιζόμενου αναγράφεται από τον εκδότη της εγγυητικής 

επιστολής μια από τις παρακάτω επιλογές: 

• Σε περίπτωση φυσικού προσώπου: …… (ονοματεπώνυμο, πατρώνυμο) ……,  

…… (ΑΦΜ) ……, …… (δ/νση) …… ή  

 

• Σε περίπτωση νομικού προσώπου: …… (επωνυμία) ……, …… (ΑΦΜ) ……,  

…… (δ/νση έδρας) …… ή 

 

• Σε περίπτωση Σύμπραξης/Ένωσης: των φυσικών ή νομικών προσώπων  

 

ΟΔΗΓΙΕΣ  



 

 

 

α) …… (επωνυμία) ……, …… (ΑΦΜ) ……, …… (δ/νση κατοικίας ή έδρας) …… 

β) …… (επωνυμία) ……, …… (ΑΦΜ) ……, …… (δ/νση κατοικίας ή έδρας) ……  

…… κ.ο.κ. …… 

που ενεργούν εν προκειμένω ως Σύμπραξη/Ένωση και ευθύνονται εις ολόκληρον το 

κάθε μέλος έναντι της ΔΕΗ 
2  Αναγράφεται σε ευρώ το ποσό ολογράφως και αριθμητικώς 
3 Συμπληρώνεται από την Υπηρεσία που διενεργεί τo διαγωνισμό ο κατάλληλος αριθμός 

μηνών συνεκτιμώντας το χρονοδιάγραμμα ολοκλήρωσης της σύμβασης πλέον ενός 

περιθωρίου από τυχόν καθυστερήσεις (π.χ. σε έργο με χρονικό ορίζοντα οριστικής 

παραλαβής τους δεκαοχτώ (18) μήνες μπορεί η μέγιστη ισχύς της εγγυητικής να ορίζεται 

σε είκοσι δύο (22) μήνες) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 

 

 


