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GHI CHÚ:
1. The entire transmission line utilizes galvanized steel towers with bolted connections.
2. Structural steel used for tower fabrication includes the following types:

- Steel angles with leg width ³ 100mm use grade SS540, with yield strength sc ³ 4000daN/cm² (3900daN/cm² for thickness >16mm), tensile strength 5400daN/cm² according to
JIS G-3101; JIS G-3192 or equivalent.

- Steel angles with leg width < 100mm and steel palte use grade SS400, with yield strength sc ³ 2450daN/cm², tensile strength 4000daN/cm² according to JIS G-3101; JIS
G-3192 or equivalent.

- Domestic hot - rolled steel has a yield limit sc ³ 2450 daN/cm² according to standard TCVN 7571:2019.
- Bolts: Use property class 5.6; 8.8 according to standard TCVN 1816-76 and TCVN 1915-76
- Welding electrodes: Use E43 1 for SS400 steel and E53 1 for SS540 steel according to standard TCVN 3223:2000 or equivalent.

3. Steel pipes used for tower fabrication include the following types:
- According to JIS G3444 standard, steel grades STK400; STK540 or equivalent.
- Members with diameter ³ 139.8 mm: Use steel grade STKT540

+ Yield strength gc ³ 3900(kg/cm2)
+ Tensile strength  gb ³  5400 (kg/cm2)

- Members with diameter < 139.8 mm: Use steel grade SKT400

+ Yield strength gc ³ 2350(kg/cm2)
+ Tensile strength  gb ³  4000 (kg/cm2)

- High - strength steel plates: Use grade SM490YA according to JIS G3106

+ Yield strength gc ³  4200(kg/cm2)
+ Tensile strength gb ³   5700 (kg/cm2)

- Bolts: Use property class  8.8 according to TCVN 1816-76 and  TCVN 1915-76
4. Connection assemblies:

- Connections bolts include: 01 bolts + 01 nut + 01 flat washer + 01 spring
- Step bolts (Climbing bolts) include: 01 bolt + 02 nuts + 02 flat washers.
- Bolts and nuts are manufactured according to  TCVN 1889-76; TCVN 1897-76.
- Flat washers and spring washers are manufactured from steel 65G or equivalent according to TCVN130-77.

5. All galvanized components must be galvanized in compliance with Decision No.428/QĐ-EVN and part numbers must be stamped (embossed) at the workshop.
6. For bent components: Perform hot bending, and all dimension are determined after bending.
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NOTES:
1. Read in conjunction with drawing No.: 13.2024-XD.220KV.HSMT.01
2. The bill of materials includes the weight of step bolts (climbing steps)
3. All members and gusset plates of tower sections and crossarms above 50m

height shall be painted with aviation warning paint, in alternating red and white
colors.

4. Refer to the tower diagram for the painting scope and colors.
5. During painting execution, refer to the painting technical requirement drawing No.

13.2024-SBH.220KV.01 and the requirements of the Bidding Documents.
6. For all painted main legs: Do not paint the member ends, the contact areas with

splice plates and joint gusset plates (for the top-most main leg section, do not
paint the connection area for the earth wire crossarm gusset plate).

7. For grounding connection members on the earth wire crossarm: Do not paint the
two ends and the grounding connection point.

8. Do not paint splice plates (butt straps), joint gusset plates, gusset plates
connecting the earth wire crossarm to the top main leg, and connection bolts.
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NOTES:
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2. The bill of materials includes the weight of step bolts (climbing steps)
3. All members and gusset plates of tower sections and crossarms above 50m

height shall be painted with aviation warning paint, in alternating red and white
colors.

4. Refer to the tower diagram for the painting scope and colors.
5. During painting execution, refer to the painting technical requirement drawing No.

13.2024-SBH.220KV.01 and the requirements of the Bidding Documents.
6. For all painted main legs: Do not paint the member ends, the contact areas with

splice plates and joint gusset plates (for the top-most main leg section, do not
paint the connection area for the earth wire crossarm gusset plate).

7. For grounding connection members on the earth wire crossarm: Do not paint the
two ends and the grounding connection point.

8. Do not paint splice plates (butt straps), joint gusset plates, gusset plates
connecting the earth wire crossarm to the top main leg, and connection bolts.
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TECHNICAL REQUIREMENTS FOR STEEL TOWER PAINTING
- Towers with height H ³ 80m shall be painted with aviation warning paint in alternating red and white; details are shown in the
tower diagram.
- Steel tower painting applies standard TCVN 8790:2011.
- The contractor shall prepare a construction plan (material preparation, surface cleaning, coating application, acceptance, and
handover)
- After cleaning, regardless of the method, compressed air or clean cloths must be used to completely remove adhering dust,
abrasive particles, and wipe the surface dry.
- Painting must proceed immediately after the steel surface has passed cleaning acceptance to prevent rust, dust, or grease
re-contamination. The allowable waiting time after surface cleaning is defined as follows:

+ Not exceeding 4 hours if relative humidity is <  60%.
+ Not exceeding 3 hours if relative humidity is 60 % to < 75%.
+ Not exceeding 2 hours if relative humidity is  75% to 85%.

- Before painting, if the surface shows signs of flash rust or any rust occurrence, it must be re-cleaned until requirements are met
before proceeding.
PAINTING EXECUTION
- Paints used must have full labels, manufacturer name, manufacturing date, expiration date, and accompanying quality certificates
satisfying the design requirements.
- Paints must have accompanying user manuals, and the contractor must strictly follow the instructions for each paint type.
- Paint must be stored in well-ventilated areas, away from direct sunlight or other heat sources.
- Work volume must be calculated and scheduled to ensure completion before breaks; unfinished work spanning to the next day or
prolonged until dark is not permitted.
- Execution conditions:

+ Only proceed when the weather is dry, no fog, relative humidity £ 85%, ambient temperature permitted by paint type (but not >
50°C or < 5°C), and surface temperature must be > 3°C above the dew point.

+ Do not paint when rain is imminent, during rain, or immediately after rain. Do not paint in drafty areas (strong winds).
- Stir thoroughly before use. for single-component paints, manual stirring is acceptable (mechanical mixing is best). The stirring
paddle must be clean, free of oil, grease, dust, or other contaminants.
- For two-component paints or more, mix the full quantity of each component according to the manufacturer's specified ratio. If a
smaller quantity is needed, do not partition visually but ensure exact ratio measurement. Mixing must be done by mechanical mixe.
- PAINTING METHOD, LAYERS, AND THICKNESS:

+ Sequence: Cleaned product => Primer (1 coat) =>1st => 2nd Topcoat...
+ Primer: The primer surface must be dry, clean, and dust wiped with organic solvents and clean rags. Let the surface dry before

topcoating. Primer is sprayed in one layer with a dry film thickness of 8-12mm.
+ Exterior Topcoat: The topcoat shall be a 2-component Polyurethane or equivalent, requiring high grade, high gloss, color

retention, and compatibility with the primer on galvanized metal to increase adhesion.

+ Application is done in 2 coats using airless spray or pneumatic spray. Waiting time between coats is 1.5 - 2 hours. Thickness
according to ASTM-E376 and adhesion according to TCVN 2097-1993. Mixed paint must be used immediately and not kept
for more than 3 hours. Technical characteristics and application methods are introduced in the paint manufacturer's catalogue.
Total average dry film thickness is 50mm.

+ Additionally, the painting process must comply with the paint manufacturer's recommendations.
- Methods for drying the paint film and the waiting time before commissioning/use must also follow the paint supplier's instructions.
- Defects must be repaired before applying the next coat according to technical directions.
- Hidden areas and surface defects must be stripe-coated (touch-up) beforehand.
- For steel structures fabricated in the workshop and then assembled on-site, painting must still be conducted according to current
regulations.
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