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The document demonstrates the capabilities of 
complex diagnostics of glass furnaces using ther-
movision and endoscopic inspection methods. 
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рΦ ˤ͔͔͔ͤͯͭͪͤͤ ͔͍͙͔ͦ͋ͫ͒ͦ͊ͤ͡ όΉ͙ͤ͒ͦͫͦͨ͟Ύύ κ LƴǘŜǊƴŀƭ ƛƴǎǇŜŎǘƛƻƴ όŜƴŘƻǎŎƻǇƛŎύ  

5.1 x ͔͚͊ͫͫͤ ͨ ͔;͙ / Melter of the furnace ˽ͪͦͭͦ;ͤ͊Ύ ͔ͫͭͤ͊ κ Throat wall ˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 

v ˿ͦͫͭͦΎ͙͔ͤ ͔ͫͭͤ· ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΦ ˽ͦ 
͔͔ͫͭͤ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͍͔ͨͦͪͻͤͦͫͭͤ·͚ ͙ͤͦͫ͘Φ 
ˤ͙͙͋͘͡ ͨͪͦͭͦ;͚ͤͦ ͦͤ͘· ͔ͦͭͣ;͔͊ͭͫΎ ;͊π
͙ͫͭ;͔ͤͦ ͪ͊ͪͯ͘΄͔͙͔ͤ ͍͋͊ͦͪͦ͟·ͻ ͯ͋͘Έ͔͍Φ 
˽͔ͪͦ͋͊͒͊͡Ό΅͙͚ ͙ͤͦͫ͘ ͍ͫͦ͒͊ ͍͙͙͋͘͡ ͔ͭͣπ
͔͎ͨͪ͊ͭͯͪͤͦͦ ΄͍͊ ͫ ͦ͊͟͡͡Έͤ·͙ͣ ͪ͊͘Ά͔͒͊π
͙ͤΎ͙ͣΦ ˽ͦ ͎ͯ͊ͣ͡ ͍͙͒ͤͦ ͔͔ͫͭͨͤΈ ͙ͤͦͫ͊͘ ͊͘π
΅͙ͭ· ͨΎͭ ͍ͫͦ͒͊Φ ˾͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͔͙ͪ͊ͣ͟π
;͔ͫ͊͟Ύ ͍ͤ͊ͨ͊͊͟͡ ͍ͫͦ͒͊ ͍͒ͦ͡Έ ͔͔ͭͣͨͪ͊ͭͯͪπ
͎ͤͦͦ ΄͍͊ ͙ ͔͒ͺ͔ͭͤ͟·ͻ ͯ͋͘Έ͔͍ ͍͙͙͋͘͡ ͨͪͦπ
ͭͦ;͚ͤͦ ͦͤ͘·Φ 
 
The condition of the wall is satisfactory. Sur-
face wear is observed along the wall. Partial 
destruction of the tuckstones is noted near 
the throat zone. Predominant crown wear is 
observed near the expansion joint, with local 
erosions. In the corner areas, the degree of 
wear of the skewline protection is visible. 
Ceramic welding is recommended along the 
crown expansion joint and on the defective 
tuckstones near the throat zone. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic) 

5.1 x ͔͚͊ͫͫͤ ͨ ͔;͙ / Melter of the furnace ˽ͪͦͭͦ;ͤ͊Ύ ͔ͫͭͤ͊ κ Throat wall ˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 

 ˿ͦͫͭͦΎ͙͔ͤ ͔ͫͭͤ· ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΦ ˽ͦ 
͔͔ͫͭͤ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͍͔ͨͦͪͻͤͦͫͭͤ·͚ ͙ͤͦͫ͘Φ 
ˤ͙͙͋͘͡ ͨͪͦͭͦ;͚ͤͦ ͦͤ͘· ͔ͦͭͣ;͔͊ͭͫΎ ;͊π
͙ͫͭ;͔ͤͦ ͪ͊ͪͯ͘΄͔͙͔ͤ ͍͋͊ͦͪͦ͟·ͻ ͯ͋͘Έ͔͍Φ 
˽͔ͪͦ͋͊͒͊͡Ό΅͙͚ ͙ͤͦͫ͘ ͍ͫͦ͒͊ ͍͙͙͋͘͡ ͔ͭͣπ
͔͎ͨͪ͊ͭͯͪͤͦͦ ΄͍͊ ͫ ͦ͊͟͡͡Έͤ·͙ͣ ͪ͊͘Ά͔͒͊π
͙ͤΎ͙ͣΦ ˽ͦ ͎ͯ͊ͣ͡ ͍͙͒ͤͦ ͔͔ͫͭͨͤΈ ͙ͤͦͫ͊͘ ͊͘π
΅͙ͭ· ͨΎͭ ͍ͫͦ͒͊Φ ˾͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͔͙ͪ͊ͣ͟π
;͔ͫ͊͟Ύ ͍ͤ͊ͨ͊͊͟͡ ͍ͫͦ͒͊ ͍͒ͦ͡Έ ͔͔ͭͣͨͪ͊ͭͯͪπ
͎ͤͦͦ ΄͍͊ ͙ ͔͒ͺ͔ͭͤ͟·ͻ ͯ͋͘Έ͔͍ ͍͙͙͋͘͡ ͨͪͦπ
ͭͦ;͚ͤͦ ͦͤ͘·Φ 
 
The condition of the wall is satisfactory. Sur-
face wear is observed along the wall. Partial 
destruction of the tuckstones is noted near 
the throat zone. Predominant crown wear is 
observed near the expansion joint, with local 
erosions. In the corner areas, the degree of 
wear of the skewline protection is visible. 
Ceramic welding is recommended along the 
crown expansion joint and on the defective 
tuckstones near the throat zone. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic) 

5.1 x ͔͚͊ͫͫͤ ͨ ͔;͙ / Melter of the furnace ˤ͖ͭ͡ ͍ͦ͊Ύ ͔ͫͭͤ͊ κ Ports wall ˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 

 ˿ͦͫͭͦΎ͙͔ͤ ͔ͫͭͤ· ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΦ ˽ͦπ
͍͔ͪͻͤͦͫͭͤ·͚ ͙ͤͦͫ͘ ͙ ͔ͫ͒͡· ͔͍ͨͦͭͦ͟ ͫ ͍͔ͪͻπ
͔͎ͤͦ ͔͙ͫͭͪͦͤΎΦ ˤ͒ͦ͡Έ ͔͔͎ͭͣͨͪ͊ͭͯͪͤͦͦ ΄͍͊ 
͙͔ͣΌͭͫΎ ͦ͊͟͡͡Έͤ·͔ ͪ͊͘Ά͔͙͒͊ͤΎΦ ˢ͙ͪ͟ ͍͖͍ͭͦ͡ 
͍ ͔ͤͦͪͣΣ ͔͊ͣͭͤ͊͘ ͙ͦͪͪͦ͘͟Ύ ͍͋ͦͦ͟·ͻ ͔ͫͭͤΦ ˹͊ 
͍·͙͔ͫͭ͟͡ ͍͙͒ͤ· ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͦͭ ͍ͫͦͦ͟͡ ͫ ͦ͟π
͍ͫͦͯͪͦΣ ͤ͊ ͔͍͚ͦ͡ ͔ͫͭͦͪͦͤ ͍ ͋ͦ͡Έ΄͔͚ ͔͔͙ͫͭͨͤ 
όͭ͊ͣ ͋·ͦ͡ ;͙͊ͫͭ;͔ͤͦ ͦ͋ͪͯ΄͔͙͔ͤύΦ ˽͍ͦ·΄͔ͤπ
ͤ͊Ύ ͙ͦͪͪͦ͘͟Ύ ͎͔͍ͦͤͯͨͦͪͦ ͎͔ͦͪͦ͡;͚ͤͦ ͦͤ͘·. 
ˮͤͦͫ͘ ͯ͋͘Έ͔͍ ͨͦ ͍ͯͪͦͤΌ ͔ͫͭͦͣ͊ͫͫ͟͡· ͍·΄͔ 
͔͔͎ͫͪ͒ͤͦ. ˾͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͔͙ͪ͊ͣ͟;͔ͫ͊͟Ύ 
͍ͤ͊ͨ͊͊͟͡ ͎͔͍ͦͤͯͨͦͪͦ ͎͔ͦͪͦ͡;͚ͤͦ ͦͤ͘· ͙ 
͍͒ͦ͡Έ ͊͘΅͙ͭ· ͨΎͭ ͍ͫͦ͒͊. 
The condition of the wall is satisfactory. Surface 
wear and traces of runoffs from the superstruc-
ture are present. Local erosions are observed 
along the expansion joint. The port arches are in 
normal condition, with noticeable corrosion on 
the side walls. On the tank lining, fragments orig-
inating from spalling of the port necks are visible, 
more pronounced on the Left side (where partial 
collapse occurred). Increased corrosion of refrac-
tories in the burner area is noted. Tuckstone 
wear at the flux line is above average. Ceramic 
welding is recommended for the refractories in 
the burner area and along the crown skewline 
protection. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic) 

5.1 x ͔͚͊ͫͫͤ ͨ ͔;͙ / Melter of the furnace ˤ͖ͭ͡ ͍ͦ͊Ύ ͔ͫͭͤ͊ κ Ports wall ˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 

 ˿ͦͫͭͦΎ͙͔ͤ ͔ͫͭͤ· ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΦ ˽ͦπ
͍͔ͪͻͤͦͫͭͤ·͚ ͙ͤͦͫ͘ ͙ ͔ͫ͒͡· ͔͍ͨͦͭͦ͟ ͫ ͍͔ͪͻπ
͔͎ͤͦ ͔͙ͫͭͪͦͤΎΦ ˤ͒ͦ͡Έ ͔͔͎ͭͣͨͪ͊ͭͯͪͤͦͦ ΄͍͊ 
͙͔ͣΌͭͫΎ ͦ͊͟͡͡Έͤ·͔ ͪ͊͘Ά͔͙͒͊ͤΎΦ ˢ͙ͪ͟ ͍͖͍ͭͦ͡ 
͍ ͔ͤͦͪͣΣ ͔͊ͣͭͤ͊͘ ͙ͦͪͪͦ͘͟Ύ ͍͋ͦͦ͟·ͻ ͔ͫͭͤΦ ˹͊ 
͍·͙͔ͫͭ͟͡ ͍͙͒ͤ· ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͦͭ ͍ͫͦͦ͟͡ ͫ ͦ͟π
͍ͫͦͯͪͦΣ ͤ͊ ͔͍͚ͦ͡ ͔ͫͭͦͪͦͤ ͍ ͋ͦ͡Έ΄͔͚ ͔͔͙ͫͭͨͤ 
όͭ͊ͣ ͋·ͦ͡ ;͙͊ͫͭ;͔ͤͦ ͦ͋ͪͯ΄͔͙͔ͤύΦ ˽͍ͦ·΄͔ͤπ
ͤ͊Ύ ͙ͦͪͪͦ͘͟Ύ ͎͔͍ͦͤͯͨͦͪͦ ͎͔ͦͪͦ͡;͚ͤͦ ͦͤ͘·Φ 
ˮͤͦͫ͘ ͯ͋͘Έ͔͍ ͨͦ ͍ͯͪͦͤΌ ͔ͫͭͦͣ͊ͫͫ͟͡· ͍·΄͔ 
͔͔͎ͫͪ͒ͤͦΦ ˾͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͔͙ͪ͊ͣ͟;͔ͫ͊͟Ύ 
͍ͤ͊ͨ͊͊͟͡ ͎͔͍ͦͤͯͨͦͪͦ ͎͔ͦͪͦ͡;͚ͤͦ ͦͤ͘· ͙ 
͍͒ͦ͡Έ ͊͘΅͙ͭ· ͨΎͭ ͍ͫͦ͒͊Φ 
The condition of the wall is satisfactory. Surface 
wear and traces of runoffs from the superstruc-
ture are present. Local erosions are observed 
along the expansion joint. The port arches are in 
normal condition, with noticeable corrosion on 
the side walls. On the tank lining, fragments orig-
inating from spalling of the port necks are visible, 
more pronounced on the Left side (where partial 
collapse occurred). Increased corrosion of refrac-
tories in the burner area is noted. Tuckstone 
wear at the flux line is above average. Ceramic 
welding is recommended for the refractories in 
the burner area and along the crown skewline 
protection. 
˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic) 

5.1 x ͔͚͊ͫͫͤ ͨ ͔;͙ / Melter of the furnace ˣ͍ͦͦ͟·͔ ͍͔ͨͦ͒ͫͤ·͔ ͔ͫͭͤ· κ Side walls 

 

˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 
˿ͦͫͭͦΎ͙͔ͤ ͍ͯͫͦͤͦ͡-͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΦ ˭ͤ͊;͙͔ͭ͡Έͤ·͚ ͙ͤͦͫ͘ ͊ͪͦ͟ ͙ͦ͋ͦͻ ͍͊ͪͣ͊ͤͦ͟ ͙ ͯ;͊ͫͭ͊͟ ͔ͫͭͤ· ͤ͊͒ ͙͙ͤͣΣ ͫͯ΅͔͍͔ͫͭͯͭ ͙ͪͫ͟ ͪ͊͘π
͍͙͙ͭΎ ͪ͊ͪͯ͘΄͔͙ͤΎΦ ˽͍ͦ·΄͔ͤͤ·͚ ͙ͤͦͫ͘ ͊͘΅͙ͭ· ͨΎͭ ͍ͫͦ͒͊ ͍͙͙͋͘͡ ͨͪͦͭͦ;͚ͤͦ ͔ͫͭͤ· ͙ ͍ ͤ͊͘;͙͔ͭ͡Έ͚ͤͦ ͔͔͙ͫͭͨͤ ͯ ͍͖͍͚ͭͦͦ͡ ͔ͫͭͤ·Φ ̉͊π
͙ͫͭ;ͤ·͔ ͪ͊ͪͯ͘΄͔͙ͤΎ ͯ͋͘Έ͔͍ ͨͦ ͍ͯͪͦͤΌ ͔ͫͭͦͣ͊ͫͫ͟͡·Σ ͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͤ͊ ͔͍͚ͦ͡ ͔ͫͭͦͪͦͤΦ ˾͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͔͙ͪ͊ͣ͟;͔ͫ͊͟Ύ ͍ͤ͊ͨ͊͊͟͡ 
͊͘΅͙ͭ· ͨΎͭ ͍ͫͦ͒͊Σ ͊ͪͦ͟ ͍͊ͪͣ͊ͤͦ͟ ͙ ͯ͋͘Έ͔͍ ͨͦ ͍ͯͪͦͤΌ ͔ͫͭͦͣ͊ͫͫ͟͡·Φ ͔͔͙͔̂ͪͨͤ͟͡ ͗ ͚͙͙͊ͪͦͫͭͦͣ͟ ͊ ͔͙ͤͪ͊ͣ͟ ͊ ͪͦ͟ ͟ ͍͊ͪͣ͊ͤͦ. 
The condition is conditionally satisfactory. Significant wear is observed on the arches of both doghouses and on the wall section above them, 
creating a risk of developing structural failure. Increased wear of the crown skewline protection is noted near the throat wall and, to a greater 
extent, near the port wall. Partial destruction of tuckstones at the flux line is present, predominantly on the left side. Ceramic welding is 
recommended for the crown skewline protection, the doghouse arches, and the tuckstones at the flux line. Reinforcement of the doghouse 
arches with heat-resistant anchors is advised. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic) 

5.1 x ͔͚͊ͫͫͤ ͨ ͔;͙ / Melter of the furnace  ˿͍ͦ͒ ͨ ͔;͙ / Furnace crown 

 

˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 
ˤ͒ͦ͡Έ ͔͔͎ͭͣͨͪ͊ͭͯͪͤͦͦ ΄͍͊ ͍͖͍͚ͭͦͦ͡ ͔ͫͭͤ· ͔ͦͭͣ;͊ΌͭͫΎ ͦ͊͟͡͡Έͤ·͔ ͪ͊͘Ά͔͙͒͊ͤΎΦ ˤ͙͒ͤ͊ ͤ ͔ͦ͒ͤͦͪͦ͒ͤͦͫͭΈ ͨ ͍͔ͦͪͻ͎ͤͦͫͭͤͦͦ 
͙ͤͦͫ͊͘ 1 ͫ ͔͟ͼ͙͙. 
 
Local erosions are observed along the expansion joint of the port wall. Non-uniform surface wear of section 1 is visible. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 

  



 

˭͊͊͘͟;͙͟ /  Customer   ˨͊ͭ͊ / Date 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic)  

5.1 x ͔͚͊ͫͫͤ ͨ ͔;͙ / Melter of the furnace ˶͔͍·͚ ͙ ͍ͨͪ͊·͚ ͊ͪͣ͊ͤ͟· /  Left and right doghouses 

 ̀
  

˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 
˭ͤ͊;͙͔ͭ͡Έͤ·͚ ͙ͤͦͫ͘ ͊ͪͦ͟ ͍͊ͪͣ͊ͤͦ͟ ͙ ͎͔ͦͤͯͨͦͪ͊ ͔ͫͭͤ ͍ Ή͙ͭͻ ͦͤ͊͘ͻΣ ͍͟͡Ό;͊Ύ 
͊͘΅͙ͭͯ ͨΎͭ ͍ͫͦ͒͊ ͙ ͍͔ͨͦͪͻͤͦͫͭΈ ͍ͫͦ͒͊Φ ˭͔͊ͣͭͤ͊ ͔͔ͫͭͨͤΈ ͙ͤͦͫ͊͘ ͯ͋͘Έ͔͍ ͨͦ 
͍ͯͪͦͤΌ ͔ͫͭͦͣ͊ͫͫ͟͡·Φ ˾͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͔͙ͪ͊ͣ͟;͔ͫ͊͟Ύ ͍ͤ͊ͨ͊͊͟͡ ͙͔ͣΌ΅͙ͻͫΎ 
͔͒ͺ͔͍ͭͦ͟ ͙  ͦͻ͔͙͔͊͗͒ͤ͡ ͊͡ͺ͔͍ͭͦΦ 
Significant wear of the doghouse arches and wall refractories in these zones is 
present, including the crown skewline protection and the crown surface. Notice-
able wear of the tuckstones at the flux line is observed. Ceramic welding of the 
existing defects and cooling of the laffet beams is recommended. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 



 

˭͊͊͘͟;͙͟ /  Customer   ˨͊ͭ͊ / Date 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic) 

5.1 x ͔͚͊ͫͫͤ ͨ ͔;͙ / Melter of the furnace ˽͔͔͊ͣͤͤͦ͡ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͔ͨ;͙ κ Furnace flame space ˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 

 ˿ͦͫͭͦΎ͙͔ͤ о ͔ͫ͟ͼ͙͙ ͍ͫͦ͒͊ ͍͔͍͙ͯ͒ͦͭͦͪ͡π
͔ͭ͡Έ͔ͤͦΦ ˤ͙͙͋͘͡ ͙ ͨͦ ͔͔ͭͣͨͪ͊ͭͯͪͤͦͣͯ 
΄͍ͯ ͔ͦͭͣ;͊ΌͭͫΎ ͪ͊ͫͪ͟·͙ͭΎ ΄͍͍ͦ ͙͊͒͟͟͡ ͙ 
ͦ͊͟͡͡Έͤ·͔ ͪ͊͘Ά͔͙͒͊ͤΎ ͚ͪ͊ͤͦ͘ ͔͔͙ͫͭͨͤΦ 
ˮͤͦͫ͘ ͎͔͙͔ͨͪͦͪͫͫͪͯͭ ͙͔͋͗͡ ͟ ͍͚͊ͣͦͦ͘͟ 
;͙͊ͫͭΣ ͔ͫͭΈ ͍·͔͙͔ͨ͊͒ͤ ͙͙ͪͨ͟;͊Φ ˭͔͊ͣͭͤ͊ 
͔͔ͫͭͨͤΈ ͙ͤͦͫ͊͘ ͊͘΅͙ͭ· ͨΎͭ ͙ ͯ͋͘Έ͔͍ ͨͦ 
͍ͯͪͦͤΌ ͔ͫͭͦͣ͊ͫͫ͟͡·Σ ͙ͦͨͫ͊ͤͤ·͔ ͔͔ͪ͊ͤΦ 
˾͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͔͙ͪ͊ͣ͟;͔ͫ͊͟Ύ ͍ͤ͊ͨ͊͊͟͡ 
͔͒ͺ͔͍ͭͦ͟ ͫ ͍ͦ͒͊. 
 
The condition of crown section 3 is satisfac-
tory. Open masonry joints and local erosions 
of varying severity are present near and 
along the expansion joint. Wear progresses 
closer to the keystone area, with brick loss 
observed. Noticeable wear of the skewline 
protection and tuckstones at the flux line, as 
previously described. Ceramic welding of the 
crown defects is recommended. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 

 



 

˭͊͊͘͟;͙͟ /  Customer   ˨͊ͭ͊ / Date 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic) 

5.1 x ͔͚͊ͫͫͤ ͨ ͔;͙ / Melter of the furnace ˽͔͔͊ͣͤͤͦ͡ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͔ͨ;͙ κ Furnace flame space ˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 

 ˿ͦͫͭͦΎ͙͔ͤ о ͔ͫ͟ͼ͙͙ ͍ͫͦ͒͊ ͍͔͍͙ͯ͒ͦͭͦͪ͡π
͔ͭ͡Έ͔ͤͦΦ ˤ͙͙͋͘͡ ͙ ͨͦ ͔͔ͭͣͨͪ͊ͭͯͪͤͦͣͯ 
΄͍ͯ ͔ͦͭͣ;͊ΌͭͫΎ ͪ͊ͫͪ͟·͙ͭΎ ΄͍͍ͦ ͙͊͒͟͟͡ ͙ 
ͦ͊͟͡͡Έͤ·͔ ͪ͊͘Ά͔͙͒͊ͤΎ ͚ͪ͊ͤͦ͘ ͔͔͙ͫͭͨͤΦ 
ˮͤͦͫ͘ ͎͔͙͔ͨͪͦͪͫͫͪͯͭ ͙͔͋͗͡ ͟ ͍͚͊ͣͦͦ͘͟ 
;͙͊ͫͭΣ ͔ͫͭΈ ͍·͔͙͔ͨ͊͒ͤ ͙͙ͪͨ͟;͊Φ ˭͔͊ͣͭͤ͊ 
͔͔ͫͭͨͤΈ ͙ͤͦͫ͊͘ ͊͘΅͙ͭ· ͨΎͭ ͙ ͯ͋͘Έ͔͍ ͨͦ 
͍ͯͪͦͤΌ ͔ͫͭͦͣ͊ͫͫ͟͡·Σ ͙ͦͨͫ͊ͤͤ·͔ ͔͔ͪ͊ͤΦ 
˾͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͔͙ͪ͊ͣ͟;͔ͫ͊͟Ύ ͍ͤ͊ͨ͊͊͟͡ 
͔͒ͺ͔͍ͭͦ͟ ͫ ͍ͦ͒͊. 
 
The condition of crown section 3 is satisfac-
tory. Open masonry joints and local erosions 
of varying severity are present near and 
along the expansion joint. Wear progresses 
closer to the keystone area, with brick loss 
observed. Noticeable wear of the skewline 
protection and tuckstones at the flux line, as 
previously described. Ceramic welding of the 
crown defects is recommended. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 

 



 

˭͊͊͘͟;͙͟ /  Customer   ˨͊ͭ͊ / Date 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic) 

5.1 x ͔͚͊ͫͫͤ ͨ ͔;͙ / Melter of the furnace ˽͔͔͊ͣͤͤͦ͡ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͔ͨ;͙ κ Furnace flame space ˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 

 ˿ͦͫͭͦΎ͙͔ͤ о ͔ͫ͟ͼ͙͙ ͍ͫͦ͒͊ ͍͔͍͙ͯ͒ͦͭͦͪ͡π
͔ͭ͡Έ͔ͤͦΦ ˤ͙͙͋͘͡ ͙ ͨͦ ͔͔ͭͣͨͪ͊ͭͯͪͤͦͣͯ 
΄͍ͯ ͔ͦͭͣ;͊ΌͭͫΎ ͪ͊ͫͪ͟·͙ͭΎ ΄͍͍ͦ ͙͊͒͟͟͡ ͙ 
ͦ͊͟͡͡Έͤ·͔ ͪ͊͘Ά͔͙͒͊ͤΎ ͚ͪ͊ͤͦ͘ ͔͔͙ͫͭͨͤΣ 
͙ͦͨͫ͊ͤͤ·͔ ͔͔ͪ͊ͤΦ ˭͔͊ͣͭͤ͊ ͙ͦͪͪͦ͘͟Ύ 
͍͒ͦ͡Έ ͔͔͎ͭͣͨͪ͊ͭͯͪͤͦͦ ΄͍͊ н-о ͔ͫ͟ͼ͙͚ ˾͔π
͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͔͙ͪ͊ͣ͟;͔ͫ͊͟Ύ ͍ͤ͊ͨ͊͊͟͡ 
͔͔ͣ͗ͫ͟ͼ͙͎ͦͤͤͦͦ ΄͍͊Φ 
 
The condition of crown section 3 is satisfac-
tory. Open masonry joints and local erosions 
of varying severity, as previously described, 
are present near and along the expansion 
joint. Corrosion is visible along the expan-
sion joint between sections 2ς3. Ceramic 
welding of the inter-section joint is recom-
mended. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 

 



 

˭͊͊͘͟;͙͟ /  Customer   ˨͊ͭ͊ / Date 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic) 

5.1 x ͔͚͊ͫͫͤ ͨ ͔;͙ / Melter of the furnace ˽͔͔͊ͣͤͤͦ͡ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͔ͨ;͙ κ Furnace flame space ˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 

 ˿ͦͫͭͦΎ͙͔ͤ о ͔ͫ͟ͼ͙͙ ͍ͫͦ͒͊ ͍͔͍͙ͯ͒ͦͭͦͪ͡π
͔ͭ͡Έ͔ͤͦΦ ˤ͙͙͋͘͡ ͙ ͨͦ ͔͔ͭͣͨͪ͊ͭͯͪͤͦͣͯ 
΄͍ͯ ͔ͦͭͣ;͊ΌͭͫΎ ͪ͊ͫͪ͟·͙ͭΎ ΄͍͍ͦ ͙͊͒͟͟͡ ͙ 
ͦ͊͟͡͡Έͤ·͔ ͪ͊͘Ά͔͙͒͊ͤΎ ͚ͪ͊ͤͦ͘ ͔͔͙ͫͭͨͤΣ 
͙ͦͨͫ͊ͤͤ·͔ ͔͔ͪ͊ͤΦ ˭͔͊ͣͭͤ͊ ͙ͦͪͪͦ͘͟Ύ 
͍͒ͦ͡Έ ͔͔͎ͭͣͨͪ͊ͭͯͪͤͦͦ ΄͍͊ н-о ͔ͫ͟ͼ͙͚ ˾͔π
͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͔͙ͪ͊ͣ͟;͔ͫ͊͟Ύ ͍ͤ͊ͨ͊͊͟͡ 
͔͔ͣ͗ͫ͟ͼ͙͎ͦͤͤͦͦ ΄͍͊Φ 
 
The condition of crown section 3 is satisfac-
tory. Open masonry joints and local erosions 
of varying severity, as previously described, 
are present near and along the expansion 
joint. Corrosion is visible along the expan-
sion joint between sections 2ς3. Ceramic 
welding of the inter-section joint is recom-
mended. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 

 



 

˭͊͊͘͟;͙͟ /  Customer   ˨͊ͭ͊ / Date 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic) 

5.1 x ͔͚͊ͫͫͤ ͨ ͔;͙ / Melter of the furnace ˽͔͔͊ͣͤͤͦ͡ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͔ͨ;͙ κ Furnace flame space ˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 

 ˿ͦͫͭͦΎ͙͔ͤ н ͔ͫ͟ͼ͙͙ ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΣ 
͔͋͘ ͤ͊͘;͙͔ͭ͡Έͤ·ͻ ͔͒ͺ͔͍ͭͦ͟Φ ˮ͔͔ͣͭͫΎ ͦͪ͟π
͙ͪͦ͘Ύ ΄͍͊ н-о ͔ͫ͟ͼ͙͚Σ ͯͨͦͣΎͤͯͭ͊Ύ ͔͔ͪ͊ͤ ͙ 
͍ ͔ͣͤΈ΄͔͚ ͔͔͙ͫͭͨͤ ͙ͦͪͪͦ͘͟Ύ ΄͍͊ м-н ͔ͫ͟π
ͼ͙͚Φ ˽͔͍ͪ͊Ύ ͔ͫ͟ͼ͙Ύ ͍ ͔ͤͦͪͣΣ ͙͍ͨͪͫͯͭͫͭͯΌͭ 
ͦ͊͟͡͡Έͤ·͔ ͪ͊͘Ά͔͙͒͊ͤΎ ͨͦ ΄͍ͯ ͍͖͍͚ͭͦͦ͡ 
͔ͫͭͤ·Σ ͯͨͦͣΎͤͯͭ·͔ ͔͔ͪ͊ͤΦ 
 
The condition of section 2 is satisfactory, 
with no significant defects. Corrosion of the 
joint between sections 2ς3 is present, as 
mentioned earlier, and to a lesser extent 
corrosion of the joint between sections 1ς2. 
Section 1 is in normal condition, with local 
erosions along the port-wall joint, as noted 
previously. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 

 



 

˭͊͊͘͟;͙͟ /  Customer   ˨͊ͭ͊ / Date 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic) 

5.1 x ͔͚͊ͫͫͤ ͨ ͔;͙ / Melter of the furnace ˽͔͔͊ͣͤͤͦ͡ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͔ͨ;͙ κ Furnace flame space ˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 

 ˿ͦͫͭͦΎ͙͔ͤ н ͔ͫ͟ͼ͙͙ ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΣ 
͔͋͘ ͤ͊͘;͙͔ͭ͡Έͤ·ͻ ͔͒ͺ͔͍ͭͦ͟Φ ˮ͔͔ͣͭͫΎ ͦͪ͟π
͙ͪͦ͘Ύ ΄͍͊ н-о ͔ͫ͟ͼ͙͚Σ ͯͨͦͣΎͤͯͭ͊Ύ ͔͔ͪ͊ͤ ͙ 
͍ ͔ͣͤΈ΄͔͚ ͔͔͙ͫͭͨͤ ͙ͦͪͪͦ͘͟Ύ ΄͍͊ м-н ͔ͫ͟π
ͼ͙͚Φ ˽͔͍ͪ͊Ύ ͔ͫ͟ͼ͙Ύ ͍ ͔ͤͦͪͣΣ ͙͍ͨͪͫͯͭͫͭͯΌͭ 
ͦ͊͟͡͡Έͤ·͔ ͪ͊͘Ά͔͙͒͊ͤΎ ͨͦ ΄͍ͯ ͍͖͍͚ͭͦͦ͡ 
͔ͫͭͤ·Σ ͯͨͦͣΎͤͯͭ·͔ ͔͔ͪ͊ͤΦ 
 
The condition of section 2 is satisfactory, 
with no significant defects. Corrosion of the 
joint between sections 2ς3 is present, as 
mentioned earlier, and to a lesser extent 
corrosion of the joint between sections 1ς2. 
Section 1 is in normal condition, with local 
erosions along the port-wall joint, as noted 
previously. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 

 



 

˭͊͊͘͟;͙͟ /  Customer   ˨͊ͭ͊ / Date 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic) 

5.2 ˾ ͔͎͔͔ͤͪ͊ͭͦͪ· κ Regenerators ˶͔͍͊Ύ ͔͊ͣͪ͊͟Φ ˤ͔͍ͭͦ͊͡Ύ ͫ ͔ͭͤ͊ /  
Left chamber. Port entry wall 

˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 

 ͍̂ ͔͙͡;͙ͫ͡Ύ ΄͍ͦ ͔ͭͪ΅͙ͤ· ͤ͊͒ ͍͖ͭͦͣ͡, 
͍͙͔͔ͫ͒ͭ͡Έ͍ͫͭͯΌ΅͔ͣ ͦ ͔͙͙ͨͪͦͫ͒͊ͤ ͦͤ͟π
ͫͭͪͯ͟ͼ͙͙. ˢͪ͊͟ ͍͖ͭ͊͡ ͍ ͔ͤͦͪͣΣ ͦͫͦͯͪ͟ 
͙͔͔ͣͭ ͤ͊͘;͙͔ͭ͡Έͤ·͚ ͙ͤͦͫ͘Σ ͍͙͒ͤ· ͔ͫ͒͡· 
͔ͪͣͦͤͭ͊ ͔ͨͯͭͣ ͍͙ͯͫͭ͊ͤͦ͟ ͍͔͍ͨͦ͒ͫͦΦ ˹͊  
͍·͙͔ͫͭ͟͡ ͍͙͒ͤ· ͔͙͊ͫͦͪͤ͘Ύ ͦͭ ͍ͦ͋ͦͣͦ͟͡ 
ͦͫͦͯͪ͊͟Φ ˾͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͔͙ͪ͊ͣ͟;͔ͫ͊͟Ύ 
͍ͤ͊ͨ͊͊͟͡ ͦͫͦͯͪ͊͟Σ ͦͭͪ͟·͎ͭͦͦ ΄͍͊ ͔ͨͪͦͫπ
͙͒͊ͤΎ ͙ ͔͔͎ͭͣͨͪ͊ͭͯͪͤͦͦ ΄͍͊ ͤ͊͒ ͯ;͊ͫͭπ
ͦͣ͟. 
 
The crack joint above the port has widened, 
indicating structural settlement. The port 
arch is in normal condition; the port neck 
shows significant wear, with visible traces of 
repair by hanger installation. Debris from 
the port neck is visible on the tank lining. Ce-
ramic welding of the port neck, the open set-
tlement joint, and the expansion joint above 
this area is recommended. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic) 

5.2 ˾ ͔͎͔͔ͤͪ͊ͭͦͪ· κ Regenerators ˽͍ͪ͊͊ Ύ ͔͊ͣͪ͊͟Φ ˤ͔͍ͭͦ͊͡Ύ ͫ ͔ͭͤ͊ /  
Right chamber. Port entry wall 

˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 

 ͍͔͙̂͡;͙ͦͫ͡Έ ͙ͦ͟͡;͔͍ͫͭͦ ͔ͭͪ΅͙ͤ ͨͦ 
͔͊͒͟͟͡ ͤ͊͒ ͚͊ͪͦ͟ ͍͔ͭ͊͡Σ ͍͙͔͔ͫ͒ͭ͡Έ͍ͫͭͯΌπ
΅͙͔ ͦ ͔͙͙ͨͪͦͫ͒͊ͤ ͦͤͫͭͪͯ͟͟ͼ͙͙. ˿ͯ΅͔π
͍͔ͫͭͯͭ ͔ͨͦͭͤͼ͙͊͡ ͪ͊ͪͯ͘΄͔͙ͤΎΦ ˢͪ͊͟ ͍͖ͭ͊͡ 
͙͔͔ͣͭ ͍·ͪ͊͟΄͙͍͙͊ͤΎ ͙ ͍͔ͨͦͪͻͤͦͫͭͤͯΌ 
͙ͦͪͪͦ͘͟ΌΦ ˭ͤ͊;͙͔ͭ͡Έͤ·͚ ͙ͤͦͫ͘ ͦͫͦͯͪ͊͟Σ 
ͫͯ΅͔͍͔ͫͭͯͭ ͍͔ͪͦΎͭͤͦͫͭΈ ͎͔͙͍ͨͪͦͪͫͫͪͦ͊π
͙ͤΎ ͪ͊ͪͯ͘΄͔͙ͤΎΣ ͎͙͊ͤ͊ͦ͡;ͤͦ ͔͍ͦͣͯ͡ ͦ͟π
ͫͦͯͪͯΦ ˾͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͔͙ͪ͊ͣ͟;͔ͫ͊͟Ύ 
͍ͤ͊ͨ͊͊͟͡ ͔͒ͺ͔ͭͤ͟·ͻ ͦͤͫͭͪͯ͟͟ͼ͙͚ ͙ 
ͤ͊͋͡Ό͔͙͒ͤΎΦ ˤ·͙͚ͫͦ͟ ͙ͪͫ͟ ͒͊͡Έ͔͚ͤ΄͔͎ͦ 
ͪ͊ͪͯ͘΄͔͙ͤΎΦ 
 
The crack joint above the port has widened, 
indicating structural settlement. The port 
arch is in normal condition; the port neck 
shows significant wear, with visible traces of 
repair by hanger installation. Debris from 
the port neck is visible on the tank lining. Ce-
ramic welding of the port neck, the open set-
tlement joint, and the expansion joint above 
this area is recommended. 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic)  

5.2 ˾ ͔͎͔͔ͤͪ͊ͭͦͪ· κ Regenerators ˶͔͍͊Ύ ͔͊ͣͪ͊͟ / Left chamber  

 
  

˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 
˿ͦͫͭͦΎ͙͔ͤ ͔͊ͣͪ͟· ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΦ ˿͍ͦ͒ ;͙͊ͫͭ;ͤͦ ͍·ͪͦ͟΄͔ͤΣ ͎ͣͤͦͦ ͪ͊ͫͪ͟·͙͚ͭ ΄͍͍ͦΣ ͨͦ͊͟ 
͙͔ͫͭ͊͋ͤ͡Φ ˤ͖͍ͭͦ͊͡Ύ ͔ͫͭͤ͊ ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έͤ͊ΎΣ ͔ͪ͊ͫͫͣͦͭͪͤ͊ ͔͔ͪ͊ͤΦ ˣ͍ͦͦ͊͟Ύ ͔ͫͭͤ͊ ͍ ͔ͤͦͪͣΦ ˤ 
͍͔ͪͻ͔ͤͣ ͎ͯͯ͡ ͔͙͔ͪ͊͒ͭ͘͡͡Έ͚ͤͦ ͔ͫͭͤ· ͯ ͍͖ͭ͊͡ ς ͪ ͊ͫͻ͔͙͔ͦ͗͒ͤ ͙͊͒͟͟͡Φ ˽ͦ ͼ͔ͤͭͪͯ ͚ͯ͒͊ͪͤͦ ͔ͫͭͤ· ς 
͍͔ͨͦͪͻ͔ͤͦͫͭͤͦ ͍·ͪ͊͟΄͙͍͙͔͊ͤΦ ˹͊ͫ͊͒͊͟ ͍ ͔ͤͦͪͣΣ ͍͔ͪͻ͙͔ͤ ͪΎ͒· ;͙͊ͫͭ;ͤͦ ͊͘΄͍͊ͦ͊ͤ͟͡·Φ ˽͙ͪ 
͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͍ͦͣͦ͗ͤ͊͘ ͦ;͙ͫͭ͊͟ ͍͔ͪͻ͙ͤͻ ͪΎ͍͒ͦ ͫ͗͊ͭ·ͣ ͍ͦ͒ͯ͘ͻͦͣΦ 
The condition of the chamber is satisfactory. The crown is partially spalled, with many open joints, 
but remains stable for now. The port wall is satisfactory, as described earlier. The side wall is in normal 
condition. In the upper corner of the dividing wall near the port, a masonry opening is present. In the 
center of the impact wall, surface spalling is observed. The checkerwork is in normal condition, with 
the upper rows partially slagged. Cleaning of the upper rows with compressed air may be performed 
if necessary. 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic)  

5.2 ˾ ͔͎͔͔ͤͪ͊ͭͦͪ· κ Regenerators ˶͔͍͊Ύ ͔͊ͣͪ͊͟ / Left chamber  

 
  

˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 
˿ͦͫͭͦΎ͙͔ͤ ͔͊ͣͪ͟· ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΦ ˿͍ͦ͒ ;͙͊ͫͭ;ͤͦ ͍·ͪͦ͟΄͔ͤΣ ͎ͣͤͦͦ ͪ͊ͫͪ͟·͙͚ͭ ΄͍͍ͦΣ ͨͦ͊͟ 
͙͔ͫͭ͊͋ͤ͡Φ ˤ͖͍ͭͦ͊͡Ύ ͔ͫͭͤ͊ ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έͤ͊ΎΣ ͔ͪ͊ͫͫͣͦͭͪͤ͊ ͔͔ͪ͊ͤΦ ˣ͍ͦͦ͊͟Ύ ͔ͫͭͤ͊ ͍ ͔ͤͦͪͣΦ ˤ 
͍͔ͪͻ͔ͤͣ ͎ͯͯ͡ ͔͙͔ͪ͊͒ͭ͘͡͡Έ͚ͤͦ ͔ͫͭͤ· ͯ ͍͖ͭ͊͡ ς ͪ ͊ͫͻ͔͙͔ͦ͗͒ͤ ͙͊͒͟͟͡Φ ˽ͦ ͼ͔ͤͭͪͯ ͚ͯ͒͊ͪͤͦ ͔ͫͭͤ· ς 
͍͔ͨͦͪͻ͔ͤͦͫͭͤͦ ͍·ͪ͊͟΄͙͍͙͔͊ͤΦ ˹͊ͫ͊͒͊͟ ͍ ͔ͤͦͪͣΣ ͍͔ͪͻ͙͔ͤ ͪΎ͒· ;͙͊ͫͭ;ͤͦ ͊͘΄͍͊ͦ͊ͤ͟͡·Φ ˽͙ͪ 
͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͍ͦͣͦ͗ͤ͊͘ ͦ;͙ͫͭ͊͟ ͍͔ͪͻ͙ͤͻ ͪΎ͍͒ͦ ͫ͗͊ͭ·ͣ ͍ͦ͒ͯ͘ͻͦͣΦ 
The condition of the chamber is satisfactory. The crown is partially spalled, with many open joints, 
but remains stable for now. The port wall is satisfactory, as described earlier. The side wall is in normal 
condition. In the upper corner of the dividing wall near the port, a masonry opening is present. In the 
center of the impact wall, surface spalling is observed. The checkerwork is in normal condition, with 
the upper rows partially slagged. Cleaning of the upper rows with compressed air may be performed 
if necessary. 
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5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic)  

5.2 ˾ ͔͎͔͔ͤͪ͊ͭͦͪ· κ Regenerators ˶͔͍͊Ύ ͔͊ͣͪ͊͟ / Left chamber 

 
  

˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 
˿ͦͫͭͦΎ͙͔ͤ ͔͊ͣͪ͟· ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΦ ˿͍ͦ͒ ;͙͊ͫͭ;ͤͦ ͍·ͪͦ͟΄͔ͤΣ ͎ͣͤͦͦ ͪ͊ͫͪ͟·͙͚ͭ ΄͍͍ͦΣ ͨͦ͊͟ 
͙͔ͫͭ͊͋ͤ͡Φ ˤ͖͍ͭͦ͊͡Ύ ͔ͫͭͤ͊ ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έͤ͊ΎΣ ͔ͪ͊ͫͫͣͦͭͪͤ͊ ͔͔ͪ͊ͤΦ ˣ͍ͦͦ͊͟Ύ ͔ͫͭͤ͊ ͍ ͔ͤͦͪͣΦ ˤ 
͍͔ͪͻ͔ͤͣ ͎ͯͯ͡ ͔͙͔ͪ͊͒ͭ͘͡͡Έ͚ͤͦ ͔ͫͭͤ· ͯ ͍͖ͭ͊͡ ς ͪ ͊ͫͻ͔͙͔ͦ͗͒ͤ ͙͊͒͟͟͡Φ ˽ͦ ͼ͔ͤͭͪͯ ͚ͯ͒͊ͪͤͦ ͔ͫͭͤ· ς 
͍͔ͨͦͪͻ͔ͤͦͫͭͤͦ ͍·ͪ͊͟΄͙͍͙͔͊ͤΦ ˹͊ͫ͊͒͊͟ ͍ ͔ͤͦͪͣΣ ͍͔ͪͻ͙͔ͤ ͪΎ͒· ;͙͊ͫͭ;ͤͦ ͊͘΄͍͊ͦ͊ͤ͟͡·Φ ˽͙ͪ 
͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͍ͦͣͦ͗ͤ͊͘ ͦ;͙ͫͭ͊͟ ͍͔ͪͻ͙ͤͻ ͪΎ͍͒ͦ ͫ͗͊ͭ·ͣ ͍ͦ͒ͯ͘ͻͦͣΦ 
The condition of the chamber is satisfactory. The crown is partially spalled, with many open joints, 
but remains stable for now. The port wall is satisfactory, as described earlier. The side wall is in normal 
condition. In the upper corner of the dividing wall near the port, a masonry opening is present. In the 
center of the impact wall, surface spalling is observed. The checkerwork is in normal condition, with 
the upper rows partially slagged. Cleaning of the upper rows with compressed air may be performed 
if necessary. 

˿ͻ͔ͣ͊ / Layout  



 

˭͊͊͘͟;͙͟ /  Customer   ˨͊ͭ͊ / Date 

***     ** .** .****  24 

5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic)  

5.2 ˾ ͔͎͔͔ͤͪ͊ͭͦͪ· κ Regenerators ˽͍ͪ͊͊ Ύ ͔͊ͣͪ͊͟ / Right chamber  

 
  

˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 
˿ͦͫͭͦΎ͙͔ͤ ͔͊ͣͪ͟· ͍ͯͫͦͤͦ͡-͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΦ ˤ͖͍ͭͦ͊͡Ύ ͔ͫͭͤ͊ ͔͔ͦͨͪ͒͡ΎΌ΅͙͚ Ή͔͔ͣͤͭ͡Σ ͪ͊ͫπ
͔ͫͣͦͭͪͤ ͔͔ͪ͊ͤΦ ˿͍ͦ͒ ;͙͊ͫͭ;ͤͦ ͍·ͪͦ͟΄͔ͤΣ ͎ͣͤͦͦ ͪ͊ͫͪ͟·͙͚ͭ ΄͍͍ͦΣ ͨͦ͊͟ ͙͔ͫͭ͊͋ͤ͡Φ ˣ͍ͦͦ͊͟Ύ ͔ͫͭͤ͊ 
͍ ͔ͤͦͪͣΦ ˤ ͍͔ͪͻ͔ͤͣ ͎ͯͯ͡ ͔͙͔ͪ͊͒ͭ͘͡͡Έ͚ͤͦ ͔ͫͭͤ· ͯ ͍͖ͭ͊͡ - ͪ ͊ͫͻ͔͙͔ͦ͗͒ͤ ͙͊͒͟͟͡Φ ˽ͦ ͼ͔ͤͭͪͯ ͯ͒͊ͪπ
͚ͤͦ ͔ͫͭͤ· - ;͙͊ͫͭ;͔ͤͦ ͦ͋ͪͯ΄͔͙͔ͤΦ ˹͊ͫ͊͒͊͟ ͍ ͔ͤͦͪͣΣ ͍͔ͪͻ͙͔ͤ ͪΎ͒· ;͙͊ͫͭ;ͤͦ ͊͘΄͍͊ͦ͊ͤ͟͡·Φ ˾͔π
͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͙͊ͦ͗ͭ͘͡Έ ͦ͋ͪͯ΄͔͙ͤΎ ͚ͯ͒͊ͪͤͦ ͔ͫͭͤ· ͙ͫͤ͊ͪͯ͗ ͙ ͍·͙ͨͦͤͭ͡Έ ͔͙ͪ͊ͣ͟;͔ͫͯ͟Ό 
͍ͤ͊ͨ͊ͯ͟͡Φ ˽͙ͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͍ ͦͣͦ͗ͤͦ͘ ͍͔͔͙͔ͨͪͦ͒ͤ ͦ;͙͙ͫͭ͟ ͍͔ͪͻ͙ͤͻ ͪΎ͍͒ͦ ͫ͗͊ͭ·ͣ ͍ͦ͒ͯ͘ͻͦ .ͣ 
The condition of the chamber is conditionally satisfactory. The port wall is the defining element and 
was described earlier. The crown is partially spalled, with many open joints, but remains stable for 
now. The side wall is in normal condition. In the upper corner of the dividing wall near the port, a 
masonry opening is present. In the center of the impact wall, partial collapse is observed. The check-
erwork is in normal condition, with the upper rows partially slagged. It is recommended to seal the 
collapsed area of the impact wall from the outside and perform ceramic welding. If necessary, clean-
ing of the upper checker rows with compressed air may be carried out. 

˿ͻ͔ͣ͊ / Layout  



 

˭͊͊͘͟;͙͟ /  Customer   ˨͊ͭ͊ / Date 

***     ** .** .****  25 

5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic)  

5.2 ˾ ͔͎͔͔ͤͪ͊ͭͦͪ· κ Regenerators ˽͍ͪ͊͊ Ύ ͔͊ͣͪ͊͟ / Right chamber 

 
  

˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 
˿ͦͫͭͦΎ͙͔ͤ ͔͊ͣͪ͟· ͍ͯͫͦͤͦ͡-͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΦ ˤ͖͍ͭͦ͊͡Ύ ͔ͫͭͤ͊ ͔͔ͦͨͪ͒͡ΎΌ΅͙͚ Ή͔͔ͣͤͭ͡Σ ͪ͊ͫπ
͔ͫͣͦͭͪͤ ͔͔ͪ͊ͤΦ ˿͍ͦ͒ ;͙͊ͫͭ;ͤͦ ͍·ͪͦ͟΄͔ͤΣ ͎ͣͤͦͦ ͪ͊ͫͪ͟·͙͚ͭ ΄͍͍ͦΣ ͨͦ͊͟ ͙͔ͫͭ͊͋ͤ͡Φ ˣ͍ͦͦ͊͟Ύ ͔ͫͭͤ͊ 
͍ ͔ͤͦͪͣΦ ˤ ͍͔ͪͻ͔ͤͣ ͎ͯͯ͡ ͔͙͔ͪ͊͒ͭ͘͡͡Έ͚ͤͦ ͔ͫͭͤ· ͯ ͍͖ͭ͊͡ - ͪ ͊ͫͻ͔͙͔ͦ͗͒ͤ ͙͊͒͟͟͡Φ ˽ͦ ͼ͔ͤͭͪͯ ͯ͒͊ͪπ
͚ͤͦ ͔ͫͭͤ· - ;͙͊ͫͭ;͔ͤͦ ͦ͋ͪͯ΄͔͙͔ͤΦ ˹͊ͫ͊͒͊͟ ͍ ͔ͤͦͪͣΣ ͍͔ͪͻ͙͔ͤ ͪΎ͒· ;͙͊ͫͭ;ͤͦ ͊͘΄͍͊ͦ͊ͤ͟͡·Φ ˾͔π
͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͙͊ͦ͗ͭ͘͡Έ ͦ͋ͪͯ΄͔͙ͤΎ ͚ͯ͒͊ͪͤͦ ͔ͫͭͤ· ͙ͫͤ͊ͪͯ͗ ͙ ͍·͙ͨͦͤͭ͡Έ ͔͙ͪ͊ͣ͟;͔ͫͯ͟Ό 
͍ͤ͊ͨ͊ͯ͟͡Φ ˽͙ͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͍ ͦͣͦ͗ͤͦ͘ ͍͔͔͙͔ͨͪͦ͒ͤ ͦ;͙͙ͫͭ͟ ͍͔ͪͻ͙ͤͻ ͪΎ͍͒ͦ ͫ͗͊ͭ·ͣ ͍ͦ͒ͯ͘ͻͦ .ͣ 
The condition of the chamber is conditionally satisfactory. The port wall is the defining element and 
was described earlier. The crown is partially spalled, with many open joints, but remains stable for 
now. The side wall is in normal condition. In the upper corner of the dividing wall near the port, a 
masonry opening is present. In the center of the impact wall, partial collapse is observed. The check-
erwork is in normal condition, with the upper rows partially slagged. It is recommended to seal the 
collapsed area of the impact wall from the outside and perform ceramic welding. If necessary, clean-
ing of the upper checker rows with compressed air may be carried out. 

˿ͻ͔ͣ͊ / Layout 



 

˭͊͊͘͟;͙͟ /  Customer   ˨͊ͭ͊ / Date 

***     ** .** .****  26 

5. ʕ ͔͔͔ͤͯͭͪͤͤ ͦ ͔͍͙͔͋ͫ͒ͦ͊ͤ͡ (Ή͙ͤ͒ͦͫͦͨ͟Ύ) / Internal inspection (endoscopic)  

5.2 ˾ ͔͎͔͔ͤͪ͊ͭͦͪ· κ Regenerators ˽͍ͪ͊͊ Ύ ͔͊ͣͪ͊͟ / Right chamber 

 
  

˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments 
˿ͦͫͭͦΎ͙͔ͤ ͔͊ͣͪ͟· ͍ͯͫͦͤͦ͡-͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦΦ ˤ͖͍ͭͦ͊͡Ύ ͔ͫͭͤ͊ ς ͔͔ͦͨͪ͒͡ΎΌ΅͙͚ Ή͔͔ͣͤͭ͡Σ 
͔ͪ͊ͫͫͣͦͭͪͤ ͔͔͊ͪ͊ͤΦ ˿͍ͦ͒ ;͙͊ͫͭ;ͤͦ ͍·ͪͦ͟΄͔ͤΣ ͎ͣͤͦͦ ͪ͊ͫͪ͟·͙͚ͭ ΄͍͍ͦΣ ͨͦ͊͟ ͙͔ͫͭ͊͋ͤ͡Φ ˣ͍ͦͦ͊͟Ύ 
͔ͫͭͤ͊ ͍ ͔ͤͦͪͣΦ ˤ ͍͔ͪͻ͔ͤͣ ͎ͯͯ͡ ͔͙͔ͪ͊͒ͭ͘͡͡Έ͚ͤͦ ͔ͫͭͤ· ͯ ͍͖ͭ͊͡ - ͪ ͊ͫͻ͔͙͔ͦ͗͒ͤ ͙͊͒͟͟͡Φ ˽ͦ ͼ͔ͤͭͪͯ 
͚ͯ͒͊ͪͤͦ ͔ͫͭͤ· - ;͙͊ͫͭ;͔ͤͦ ͦ͋ͪͯ΄͔͙͔ͤΦ ˹͊ͫ͊͒͊͟ ͍ ͔ͤͦͪͣΣ ͍͔ͪͻ͙͔ͤ ͪΎ͒· ;͙͊ͫͭ;ͤͦ ͊͘΄͍͊ͦ͊ͤ͟͡·Φ 
˾͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͙͊ͦ͗ͭ͘͡Έ ͦ͋ͪͯ΄͔͙ͤΎ ͚ͯ͒͊ͪͤͦ ͔ͫͭͤ· ͙ͫͤ͊ͪͯ͗ ͙ ͍·͙ͨͦͤͭ͡Έ ͔͙ͪ͊ͣ͟;͔ͫͯ͟Ό 
͍ͤ͊ͨ͊ͯ͟͡Φ ˽͙ͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͍ ͦͣͦ͗ͤͦ͘ ͍͔͔͙͔ͨͪͦ͒ͤ ͦ;͙͙ͫͭ͟ ͍͔ͪͻ͙ͤͻ ͪΎ͍͒ͦ ͫ͗͊ͭ·ͣ ͍ͦ͒ͯ͘ͻͦͣ. 
The condition of the chamber is conditionally satisfactory. The port wall is the defining element and 
was described earlier. The crown is partially spalled, with many open joints, but remains stable for 
now. The side wall is in normal condition. In the upper corner of the dividing wall near the port, a 
masonry opening is present. In the center of the impact wall, partial collapse is observed. The check-
erwork is in normal condition, with the upper rows partially slagged. It is recommended to seal the 
collapsed area of the impact wall from the outside and perform ceramic welding. If necessary, clean-
ing of the upper checker rows with compressed air may be carried out. 

˿ͻ͔ͣ͊ / Layout  
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сΦ ˤ͔ͤ΄͔͔ͤ ͔͍͙͔ͦ͋ͫ͒ͦ͊ͤ͡ ό͔͍͙͙͔ͭͨͦͦͤͤͦ͘͡ύ κ 9ȄǘŜǊƴŀƭ ƛƴǎǇŜŎǘƛƻƴ όǘƘŜǊƳƻǾƛǎƛƻƴ) 

6.1 ˽ ͪͦͭͦ;ͤ͊Ύ ;͊ͫͭΈ / Throat part of the furnace ˽ͪͦͭͦ͟, ͍ ͙͒ ͫ ͍ͨͪ͊͊ / Throat, RHS 

         

˴͔͙͙ͦͣͣͤͭ͊ͪ κ Comments ˽ ͔ͦͭͤͼ͙͊͡Έͤͦ ͦͨ͊ͫͤ·͚ ͯ;͊ͫͭͦ͟ 
˭ͤ͊;͙͔ͭ͡Έͤ·͚ ͔͔͎͔͍ͨͪͪ ͔͔ͨͪͪ͟·͍ͤ·ͻ ͋ͪͯͫΈ͔͍ ͨͪͦͭͦ͊͟Σ ͔͔ͭͣͨͪ͊ͭͯͪ· ͦͦͦ͟͡ пнлϲ˿ Φ ˾͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͍ͦ͋ͦͪͯ͒ͦ͊ͭΈ 
͍͍ͦ͒ͦͦ͒ͯ͘΄͔ͤͦ ͦͻ͔͙͔͊͗͒ͤ͡ ͙ ͦͤͭͪͦ͟͡ΈΦ 
 
Potentially hazardous area. {ƛƎƴƛŦƛŎŀƴǘ ƻǾŜǊƘŜŀǘƛƴƎ ƻŦ ǘƘŜ ǘƘǊƻŀǘ ƻǾŜǊƭŀǇǇƛƴƎ ōƭƻŎƪǎΣ ǿƛǘƘ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǊƻǳƴŘ пнлϲ/Φ 
It is recommended to install waterςair cooling and monitoring. 

˿ͻ͔ͣ͊ κ [ŀȅƻǳǘ 

 


































































































































