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The BLM manages more land – 253 million acres – than any other Federal agency. This land, 
known as the National System of Public Lands, is primarily located in 12 Western States, 
including Alaska. The Bureau, with a budget of about $1 billion, also administers 700 million 
acres of sub-surface mineral estate throughout the nation. The BLM’s multiple-use mission 
is to sustain the health and productivity of the public lands for the use and enjoyment of 
present and future generations. The Bureau accomplishes this by managing such activities 
as outdoor recreation, livestock grazing, mineral development, and energy production, and 
by conserving natural, historical, cultural, and other resources on public lands. 

BLM/WY/PL-10/003+1310 

WY-100-EA09-43 
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May be used 

In raptor areas 
Conductor Code 

795 ACSR “Drake” . . . . . . . . . . . . D 
954 ACSR “Cardinal” . . . . . . . . . . E 
1272 ACSR “Bittern” F. . . . . . . . . . 
795 AAC “Arbutus” . . . . . . . . . . . . G 
1272 AAC “Narcissus” . . . . . . . . . H 
None Z. . . . . . . . . . . . . . . . . . . . . . . . 

Conductor Accessories Code 
Suspension Hardware 

Armor rod . . . . . . . . . . . . . . . . . . . . A 
Line guard . . . . . . . . . . . . . . . . . . . B 
None Z. . . . . . . . . . . . . . . . . . . . . . . . 

Shield Wire Code 
3/8 EHS . . . . . . . . . . . . . . . . . . . . . A 
1/2 EHS . . . . . . . . . . . . . . . . . . . . . B 
7#8 AW . . . . . . . . . . . . . . . . . . . . . . C 
7#6 AW . . . . . . . . . . . . . . . . . . . . . . D 
3/8 EHS w/AGS . . . . . . . . . . . . . . E 
1/2 EHS w/AGS F. . . . . . . . . . . . . . 
7#8 AW w/AGS . . . . . . . . . . . . . . . G 
7#6 AW w/AGS . . . . . . . . . . . . . . . H 
3/8 EHS w/armor rod . . . . . . . . . . . I 
1/2 EHS w/armor rod J. . . . . . . . . . 
7#8 AW w/armor rod . . . . . . . . . . K 
7#6 AW w/armor rod L. . . . . . . . . . 
None Z. . . . . . . . . . . . . . . . . . . . . . . . 

Insulation Code 
Porcelain . . . . . . . . . . . . . . . . . . . . A 
Polymer . . . . . . . . . . . . . . . . . . . . . B 

Pole Class Species Code 
1 Douglas fir C. . . . . . . . . . . . . . . . 
H1 Douglas fir D. . . . . . . . . . . . . . . 
H2 Douglas fir E. . . . . . . . . . . . . . . 
1 Western red cedar H. . . . . . . . . 
H1 Western red cedar I. . . . . . . . . 
H2 Western red cedar J. . . . . . . . 

RCMS Code: CU 

TI 432 _ _ _ _ _  
230 kV Structure—Shielded, 
3-Pole—Angle, 8°  to 20° 

Scope 
This structure is used for small to medium 
line angles when shielding is required. 
Line Angle: 5° to 30° 

Standard References 
TA 181 General—Blowout and Right-

of-Way Width Considerations 
TC 161 Clearances—for Conductors 

on the Same Support 
TD 001 Poles—General Information 
TD 100 Conductor—General 

Information 
TD 200 Shield and Guy Wire—General 

Information 
TD 300 Grounding—General Informa­

tion 
TD 400 Suspension Hardware—Gen­

eral Information 
TD 600 Guys and Anchors—General 

Information 
TD 700 Crossarms and Braces—Gen­

eral Information 
TD 800 Insulators—General Informa­

tion 
TD 900 Bolts, Nuts, and Wash­

ers—General Information 

Transmission 
Construction Standard 230 kV 

Structure—Shielded, 
3-Pole—Angle, 8°  to 20°Asset Policy Engineer (C. L. Wright): 

Asset Policy Manager (G. Shaw): 
6 Nov 00 

Page 1 of 4 
TI 432 
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May be used 
In raptor areas 

Transmission 
230 kV Construction Standard 

Structure—Shielded, 
Asset Policy Engineer (C. L. Wright): TI 432 3-Pole—Angle, 8°  to 20° 6 Nov 00 Asset Policy Manager (G. Shaw): Page 2 of 4 



  

TI 432



Transmission 
230 kVConstruction Standard 

Structure—Shielded, 
Asset Policy Engineer (C. L. Wright): TI 4323-Pole—Angle, 8°  to 20° 6 Nov 00 
Asset Policy Manager (G. Shaw): Page 3 of 4 



 

 

   
  

 

TI 432 
Table 1 – Components 

Item Qty. Standard Description 

1 6 TD 022_ Pole Assembly, Split-Bolt, 3/4″ Diameter 

2A 1 TD 321C E Grounding Assembly, Hardware-to-Hardware 

2B 1 TD 321C C Grounding Assembly, Hardware-to-Hardware 

2C 1 TD 321C Z Grounding Assembly, Hardware-to-Hardware 

3A 3 TD 322D Grounding Assembly, Hardware-to-Structure 
Ground 

3B 3 TD 322C Grounding Assembly, Hardware-to-Structure 
Ground 

4 3 TD 420_ _ D Suspension Assembly, Conductor 

5 2 TD 425_ _ A Suspension Assembly, Shield Wire 

6 3 TD 430E _ _ Bracket Assembly 

7 1 TD 540_ F B Tie Wire Assembly 

8 3 TD 828E _ Insulator Assembly, Suspension or Strain, 
Y-Clevis Ball, Hot-Line 

9 1 TD 921_ B Bolt Assembly, Double-Arming, 3/4-Inch 

10 2 TD 928_ D Bolt Assembly, Machine, 1-Inch 

Table 2 – Additional Material To Be Specified To Complete This Structure 

Item Qty. Standard Description 

A 3 TD 020_ _ A Wood Pole Assembly 

B 1 TD 622_ _ _ _ Guy Assembly, Dead-End Tee Pole Attachment 

C 3 TD 624_ _ _ _ Guy Assembly, 2-Bolt Splayed Channel Pole 
Attachment 

D AS REQ TD 630_ _ _ Anchor Assembly 

Notes 
1. All hardware is to be bonded when it is separated by less than 8 inches.  Bond wire shall 

loop around the bolt. 
2. Install spring washers with loop end up where possible. 
3. All pole attachment hardware shall be bonded to the pole grounding assembly. 
4. See Notes section in TD 430 for installation details for attaching bracket assemblies to pole. 
5. Clearance between the conductor and the structure shall be maintained under reverse wind 

conditions. 

6. Class 1 or better pole is recommended. 

230 kV 
Structure—Shielded, 

3-Pole—Angle, 8°  to 20° 

Transmission 
Construction Standard 

Page 4 of 4 
TI 432 6 Nov 00 

Asset Policy Engineer (C. L. Wright): 

Asset Policy Manager (G. Shaw): 



 
 

  
   

   
 

  
   

   
   

  
 

   
   

   
  

   
   

  
  

   
  
   
   

   
  

   
   
   

    
    
    

    
    
    

 

  
   

    

 
       

 
   

  
 

 
   

    
     
  

 
     

 
  

 
  

  
    

 
  

 
    

  

 
  

  

   
   
    

 
 

 
  

May be used 
In raptor areas 

Conductor Code 
795 ACSR “Drake” . . . . . . . . . . . .  D 
954 ACSR “Cardinal” . . . . . . . . . .  E 
1272 ACSR “Bittern”and 

1557.4 ACSR/TW “Potomac” . .  F 
795 AAC “Arbutus” . . . . . . . . . . . .  G 
1272 AAC “Narcissus” . . . . . . . . .  H 
None . . . . . . . . . . . . . . . . . . . . . . . .  Z 

Conductor Accessories Code 
Suspension Hardware 

Armor rod . . . . . . . . . . . . . . . . . . . .  A 
Line guard . . . . . . . . . . . . . . . . . . .  B 
None . . . . . . . . . . . . . . . . . . . . . . . .  Z 

Shield Wire Code 
3/8 EHS . . . . . . . . . . . . . . . . . . . . .  A 
1/2 EHS . . . . . . . . . . . . . . . . . . . . .  B 
7#8 AW . . . . . . . . . . . . . . . . . . . . . .  C 
7#6 AW . . . . . . . . . . . . . . . . . . . . . .  D 
3/8 EHS w/armor rod . . . . . . . . . . .  I 
1/2 EHS w/armor rod J. . . . . . . . . .  
7#8 AW w/armor rod . . . . . . . . . .  K 
7#6 AW w/armor rod . . . . . . . . . .  L 
None . . . . . . . . . . . . . . . . . . . . . . . .  Z 

Insulation Code 
Porcelain . . . . . . . . . . . . . . . . . . . .  A 
Polymer . . . . . . . . . . . . . . . . . . . . .  B 

Pole Class Species Code 
1 Douglas fir C. . . . . . . .  . . . . . . . .  
H1 Douglas fir D. . . . . . .  . . . . . . . .  
H2 Douglas fir E. . . . . . .  . . . . . . . .  
1 Western red cedar H. . . . . . . .  .  
H1 Western red cedar I. . . . . . .  . .  
H2 Western red cedar J. . . . . . .  .  

RCMS Code: CU 

TI  435 _ _ _ _ _  
230 kV Structure—Shielded, 
3-Pole—Angle, 30° to 45° 

Scope 
This structure is used for medium line 
angles when shielding is required. 
Line Angle: 30° to 45° 

Standard References 
TA 181 General—Blow-out and Right-

of-Way Width Considerations 
TC 161 Clearances—for Conductors 

on the Same Support 
TD 001 Poles — General Information 
TD 100 Conductor—General 

Information 
TD 200 Shield and Guy Wire—General 

Information 
TD 300 Grounding—General Informa-

tion 
TD 400 Suspension Hardware—Gen-

eral Information 
TD 600 Guys and Anchors—General 

Information 
TD 800 Insulators—General Informa-

tion 
TD 900 Bolts, Nuts, and Wash-

ers—General Information 

Transmission 
Construction Standard 

E 2007 by PacifiCorp. All rights reserved. 

230 kV Structure 
Shielded, 3-Pole Angle, 

30_ to 45_ Engineer (C. Wright): 

Standards Manager (G. Lyons): 
24 Jul 07 

Page 1 of 4  
TI 435 
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May be used 
In raptor areas 

230 kV Structure 
Shielded, 3-Pole Angle, 

Transmission 
Construction Standard 
E 2007 by PacifiCorp. All rights reserved. 

TI 435 24 Jul 07 
30_ to 45_ Engineer (C. Wright): 

Page 2 of 4  Standards Manager (G. Lyons): 



 
 

 
     

          
   

    
      

  
  

TI 435
 

Transmission 
Construction Standard 230 kV Structure 

E 2007 by PacifiCorp. All rights reserved. Shielded, 3-Pole Angle, 
Engineer (C. Wright): 

Standards Manager (G. Lyons): 
30_ to 45_ 24 Jul 07 

Page 3 of  4  
TI 435 



  
   

    

         

        

       
 

         

          

         

            
 

         

         

         

           

    

         

        
 

        
 

         

 

                   
    

          

             

             
  

        

   
   
   

 
  

       

  
     

   

    

TI 435 
Table 1 -- Components 

Item Qty. Standard Description 

1 7 TD 022_ Pole Assembly, Split-Bolt, 3/4″ Diameter 

2 6 TD 321C E Grounding Assembly, Hardware-to-Hardware 

3 4 TD 322E Grounding Assembly, Hardware-to-Structure 
Ground 

4 3 TD 420_ _ E Suspension Assembly, Conductor 

5 2 TD 425_ _ B Suspension Assembly, Shield Wire 

6 1 TD 540_ F B Tie Wire Assembly 

7 3 TD 827E _ A Insulator Assembly, Suspension, with Link and 
Y-Clevis-Eye 

8 1 TD 921_ D Bolt Assembly, Double-Arming, 3/4-Inch 

9A 5 TD 928_ A Bolt Assembly, Machine, 1-Inch 

9B 9 TD 928_ D Bolt Assembly, Machine, 1-Inch 

Table 2 -- Additional Material To Be Specified To Complete This Structure 

Item Qty. Standard Description 

A 3 TD 020_ _ A Wood Pole Assembly 

B  3  TD  625_ _ _ _  Guy  Assembly, 4-Bolt Splayed  Channel  Pole  
Attachment 

C  1  TD  624_ _ _ _  Guy  Assembly, 2-Bolt Splayed  Channel  Pole  
Attachment 

D AS REQ TD 630_ _ _ Anchor Assembly 

Notes 

1. All hardware is to be bonded when it is separated by less than 8 inches. Bond wire shall 
loop around the bolt. 

2. Install spring washers with loop end up where possible. 

3. All pole attachment hardware shall be bonded to the pole grounding assembly. 

4. Clearance between the conductor and the structure shall be maintained under reverse 
wind conditions. 

5. Class 1 or better poles are recommended. 

230 kV Structure 
Shielded, 3-Pole Angle, 

30_ to 45_ 

Transmission 
Construction Standard 
E 2007 by PacifiCorp. All rights reserved. 

Page 4 of  4  
TI 435 24 Jul 07 

Engineer (C. Wright): 

Standards Manager (G. Lyons): 



 
 

  
   

   
   

   
   

   
  

 
   

   
 

   
   

   
  

   
   

  
  

   
  

   
   
   

    
    
    

    
    

    
    
    

    
    

 

  
   

    

 
 

  
   

  
   
  

 
     

 
  

 
   

 
    

 
   

  
  

 
    

  

 
  

     
    

 

   
  

May be used 
In raptor areas 

Conductor Code 
795 ACSR “Drake” . . . . . . . . . . . .  D 
954 ACSR “Cardinal” . . . . . . . . . .  E 
1272 ACSR “Bittern” . . . . . . . . . .  F 
795 AAC “Arbutus” . . . . . . . . . . . .  G 
1272 AAC “Narcissus” . . . . . . . . .  H 
None . . . . . . . . . . . . . . . . . . . . . . . .  Z 

Conductor Accessories Code 
Tension Hardware Compression Fittings 

Jumper w/armor rod . . . . . . . . . . .  C 
Jumper w/o armor rod . . . . . . . . .  D 

Tension Hardware Bolted Fittings 
Jumper w/armor rod . . . . . . . . . . .  E 
Jumper w/o armor rod . . . . . . . . .  F 
None . . . . . . . . . . . . . . . . . . . . . . . .  Z 

Shield Wire Code 
3/8 EHS . . . . . . . . . . . . . . . . . . . . .  A 
1/2 EHS . . . . . . . . . . . . . . . . . . . . .  B 
7#8 AW . . . . . . . . . . . . . . . . . . . . . .  C 
7#6 AW . . . . . . . . . . . . . . . . . . . . . .  D 
None . . . . . . . . . . . . . . . . . . . . . . . .  Z 

Insulation Code 
Porcelain . . . . . . . . . . . . . . . . . . . .  A 
Polymer . . . . . . . . . . . . . . . . . . . . .  B 

Pole Class Species Code 
3 Douglas fir A. . . . . . . .  . . . . . . . .  
2 Douglas fir B. . . . . . . .  . . . . . . . .  
1 Douglas fir C. . . . . . . .  . . . . . . . .  
H1 Douglas fir D. . . . . . .  . . . . . . . .  
H2 Douglas fir E. . . . . . .  . . . . . . . .  
3 Western red cedar F. . . . . . . .  .  
2 Western red cedar G. . . . . . . .  .  
1 Western red cedar H. . . . . . . .  .  
H1 Western red cedar I. . . . . . .  . .  
H2 Western red cedar J. . . . . . .  .  

RCMS Code: CU 

TI  451 _ _ _ _ _  
230 kV Structure—Shielded, 
3-Pole—Dead-End, 10° to 65° 

Scope 
This structure is used for deadends with line 
angles up to 65° when shielding is required. 
Line Angle: 10° to 65° 

Standard References 
TD 001 Poles—General Information 
TD 100 Conductor—General 

Information 
TD 200 Shield and Guy Wire—General 

Information 
TD 300 Grounding—General Informa-

tion 
TD 500 Tension Hardware—General 

Information 
TD 600 Guys and Anchors—General 

Information 
TD 700 Crossarms and Braces—Gen-

eral Information 
TD 800 Insulators—General Informa-

tion 
TD 900 Bolts, Nuts, and Wash-

ers—General Information 

Transmission 
Construction Standard 

E 2004 by PacifiCorp. All rights reserved. 230 kV Structure—Shielded, 
3-Pole—Dead-End, 10° to 65° 

Engineer (C. Wright): 

Standards Manager (G. Shaw): 28 Apr 04 Page 1 of 6  
TI 451 



TI 451


May be used 
In raptor areas 

Transmission 

TI 451 

230 kV Structure—Shielded, 
3-Pole—Dead-End, 10° to 65° 

Construction Standard 
E 2004 by PacifiCorp. All rights reserved. 

Engineer (C. Wright): 

Page 2 of 6  28 Apr 04 Standards Manager (G. Shaw): 



TI 451


Transmission 
Construction Standard 

E 2004 by PacifiCorp. All rights reserved. 230 kV Structure—Shielded, 
3-Pole—Dead-End, 10° to 65° 

Engineer (C. Wright): TI 451
28 Apr 04Standards Manager (G. Shaw): Page 3 of 6  



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

   

        

       

       

       

       

       

        

       

          

        

           

       

       

        

        

        

        

        

           

   

        

           

       
 

       

        

            
 

   
    

 
  

       

  
  

   
   

    

TI 451 

Item 

1 

2A 

2B 

2C 

3A 

3B 

4 

5 

6 

7 

8 

9 

9 

10 

11 

12A 

12B 

13 

Item 

A 

B 

C 

D 

E 

F 

Table 1 -- Components 

Qty. Standard Description 

7 TD 022_ Pole Assembly, Split-Bolt, 3/4″ Diameter 

1 TD 321C D Grounding Assembly, Hardware-to-Hardware 

6 TD 321E Z Grounding Assembly, Hardware-to-Hardware 

2 TD 321C Z Grounding Assembly, Hardware-to-Hardware 

6 TD 322C Grounding Assembly, Hardware-to-Structure Ground 

2 TD 322D Grounding Assembly, Hardware-to-Structure Ground 

3 TD 420_ _ A Suspension Assembly, Conductor 

6 TD 520_ _ Tension Assembly, Conductor 

4 TD 525_ A Tension Assembly, Shield Wire, Guy Grip 

1 TD 540_ E A Tie Wire Assembly 

6 TD 826E _ A Insulator Assembly, Dead-End, with 15″ Link 

3 TD 831G Insulator, Post, Horizontal, Polymer 

3 TD 835F Insulator, Post, Horizontal, Porcelain 

2 TD 926_ F Bolt Assembly, Machine, 3/4-Inch 

6 TD 927_ A Bolt Assembly, Machine, 7/8-Inch 

12 TD 928_ A Bolt Assembly, Machine, 1-Inch 

20 TD 928_ D Bolt Assembly, Machine, 1-Inch 

4 TD 325_ Grounding Assembly, Shield Wire-to-Pole Ground 

Table 2 -- Additional Material to Be Specified to Complete this Structure 

Qty. Standard Description 

3 TD 020_ _ A Wood Pole Assembly 

4 TD 622B_ _ _ Guy Assembly, Dead-End Tee Pole Attachment 

6  TD  623_ _ _ _  Guy  Assembly, 4--Bolt  Channel Pole 
Attachment 

6  TD  627_ _ _ _  Guy  Assembly, Bent  Link  Attachment  

AS REQ TD 630_ _ _ Anchor Assembly 

1 TD 774F_B A _ Brace, Cross, Wood Assembly with Double Bolt 
Connection 

230 kV Structure—Shielded, 
3-Pole—Dead-End, 10° to 65° 

Transmission 
Construction Standard 

E 2004 by PacifiCorp. All rights reserved. 

Page 4 of  6  
TI 451 

28 Apr 04 
Engineer (C. Wright): 

Standards Manager (G. Shaw): 



  
 

                   
               

 
          
            
        

 
  

          
    

   

         
  

TI 451 
Notes 
1. All hardware is to be bonded when it is separated by less than 8 inches. Bond wire shall 

loop around the bolt. All pole attachment hardware shall be bonded to the pole grounding 
assembly. 

2. Install spring washers with loop end up where possible. 
3. In contaminated areas, use TD 840, code “F” for post insulators. 
4. Class 1 or better poles are recommended. 

Transmission 
Construction Standard 

E 2004 by PacifiCorp. All rights reserved. 230 kV Structure—Shielded, 
3-Pole—Dead-End, 10° to 65° 

Engineer (C. Wright): 

Standards Manager (G. Shaw): 28 Apr 04 Page 5 of  6  
TI 451 
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May be used 
In raptor areas 

ÉÉÉÉÉÉÉÉÉÉÉÉ 

Conductor Code 
1/0 ACSR “Raven” . . . . . . . . . . . . A 
4/0 ACSR “Penguin” . . . . . . . . . . . B 
397.5 ACSR “Ibis” . . . . . . . . . . . . . C 
795 ACSR “Drake” . . . . . . . . . . . . D 
954 ACSR “Cardinal” . . . . . . . . . . E 
1272 ACSR “Bittern” F. . . . . . . . . . 
795 AAC “Arbutus” . . . . . . . . . . . . G 
1272 AAC “Narcissus” . . . . . . . . . H 
None Z. . . . . . . . . . . . . . . . . . . . . . . . 

Conductor Accessories Code 
Suspension Hardware 

Armor rod . . . . . . . . . . . . . . . . . . . . A 
Line guard . . . . . . . . . . . . . . . . . . . B 
None Z. . . . . . . . . . . . . . . . . . . . . . . . 

Tension Hardware Compression Fittings 
Jumper w/armor rod . . . . . . . . . . . C 
Jumper w/o armor rod . . . . . . . . . D 

Tension Hardware Bolted Fittings 
Jumper w/armor rod . . . . . . . . . . . E 
Jumper w/o armor rod F. . . . . . . . . 

Shield Wire Code 
3/8 EHS . . . . . . . . . . . . . . . . . . . . . A 
1/2 EHS . . . . . . . . . . . . . . . . . . . . . B 
7#8 AW . . . . . . . . . . . . . . . . . . . . . . C 
7#6 AW . . . . . . . . . . . . . . . . . . . . . . D 
3/8 EHS w/AGS . . . . . . . . . . . . . . E 
1/2 EHS w/AGS F. . . . . . . . . . . . . . 
7#8 AW w/AGS . . . . . . . . . . . . . . . G 
7#6 AW w/AGS . . . . . . . . . . . . . . . H 
3/8 EHS w/armor rod . . . . . . . . . . . I 
1/2 EHS w/armor rod J. . . . . . . . . . 
7#8 AW w/armor rod . . . . . . . . . . K 
7#6 AW w/armor rod L. . . . . . . . . . 
None Z. . . . . . . . . . . . . . . . . . . . . . . . 

Insulation Code 
Porcelain . . . . . . . . . . . . . . . . . . . . A 
Polymer . . . . . . . . . . . . . . . . . . . . . B 

Pole Class Species Code 
3 Douglas fir A. . . . . . . . . . . . . . . . 
2 Douglas fir B. . . . . . . . . . . . . . . . 
1 Douglas fir C. . . . . . . . . . . . . . . . 
H1 Douglas fir D. . . . . . . . . . . . . . . 
H2 Douglas fir E. . . . . . . . . . . . . . . 
3 Western red cedar F. . . . . . . . . 
2 Western red cedar G. . . . . . . . . 
1 Western red cedar H. . . . . . . . . 
H1 Western red cedar I. . . . . . . . . 
H2 Western red cedar J. . . . . . . . 

RCMS Code: CU 

TI 251 _ _ _ _ _  
230 kV Structure—Shielded, 
Single-Circuit—Dead-End, 15�  to 
65� 

Scope 
This structure is used for strain deadends 
with line angles up to 65°  when shielding is 
required. 
Line Angle: 15° to 65° 

Standard References 
TD 001 Poles—General Information 
TD 100 Conductor—General 

Information 
TD 200 Shield and Guy Wire—General 

Information 
TD 300 Grounding—General Informa-

tion 
TD 500 Tension Hardware—General 

Information 
TD 600 Guys and Anchors—General 

Information 
TD 800 Insulators—General Informa-

tion 
TD 900 Bolts, Nuts, and Wash-

ers—General Information 

Transmission 
Construction Standard 230 kV Structure 

Shielded, Single-Circuit 
Dead-End, 15�  to 65�Stds Team Leader (C. L. Wright): 

Standards Services (M. Brimhall): 
17 Mar 97 

Page 1 of 4 
TI 251 
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May be used 
In raptor areas 

Transmission 
230 kV Structure Construction Standard 

Shielded, Single-Circuit 
TI 251 17 Mar 97 Dead-End, 15�  to 65� Stds Team Leader (C. L. Wright): 

Page 2 of 4 
Standards Services (M. Brimhall): 
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Transmission 
230 kV Structure Construction Standard 

Shielded, Single-Circuit 
TI 251 Stds Team Leader (C. L. Wright): Dead-End, 15�  to 65� 17 Mar 97 

Page 3 of 4 
Standards Services (M. Brimhall): 



 

 

TI 251 
Table 1 – Components 

Item Qty. Standard Description 

1 1 TD 022_ Pole Assembly, Split-Bolt, 3/4” Diameter 

2 2 TD 325_ Grounding Assembly, Shield Wire–to–Pole 
Ground 

3 6 TD 322E Grounding Assembly, Hardware-to-Structure 
Ground 

4 3 TD 420_ _ A Suspension Assembly, Conductor 

5 6 TD 520_ _ Tension Assembly, Conductor 

6 2 TD 525_ A Tension Assembly, Shield Wire, Guy Grip 

7 6 TD 826E _ A Insulator Assembly, Dead-End, with Link 

8 3 TD 831F Insulator, Post, Horizontal, Polymer 

8 3 TD 835F Insulator, Post, Horizontal, Porcelain 

9A 16 TD 928_ D Bolt Assembly, Machine, 1-Inch 

9B 6 TD 928_ E Bolt Assembly, Machine, 1-Inch 

10 4 TD 321E Z Grounding Assembly, Hardware–to–Hardware 

Table 2 – Additional Material To Be Specified To Complete This Structure 

Item Qty. Standard Description 

A 1 TD 020_ _ A Wood Pole Assembly 

B 8 TD 620A _ _ _ Guy Assembly 

C AS REQ TD 630_ _ _ Anchor Assembly 

Notes 

1. All hardware is to be bonded when it is separated by less than 8 inches.  Bond wire shall 
loop around the bolt. 

2. Install spring washers with loop end up where possible. 

3. All pole attachment hardware shall be bonded to the pole grounding assembly. 

4. In contaminated areas, use TD 840, code “F” for post insulators. 

5. Class 1 or better pole is recommended. 
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Conductor Code 
1/0 ACSR “Raven” . . . . . . . . . . . . A 
4/0 ACSR “Penguin” . . . . . . . . . . . B 
397.5 ACSR “Ibis” . . . . . . . . . . . . . C 
795 ACSR “Drake” . . . . . . . . . . . . D 
954 ACSR “Cardinal” . . . . . . . . . . E 
1272 ACSR “Bittern” F. . . . . . . . . . 
795 AAC “Arbutus” . . . . . . . . . . . . G 
1272 AAC “Narcissus” . . . . . . . . . H 
None Z. . . . . . . . . . . . . . . . . . . . . . . . 

Conductor Accessories Code 
Suspension Hardware 

Armor rod . . . . . . . . . . . . . . . . . . . . A 
Line guard . . . . . . . . . . . . . . . . . . . B 
None Z. . . . . . . . . . . . . . . . . . . . . . . . 

Tension Hardware Compression Fittings 
Jumper w/armor rod . . . . . . . . . . . C 
Jumper w/o armor rod . . . . . . . . . D 

Tension Hardware Bolted Fittings 
Jumper w/armor rod . . . . . . . . . . . E 
Jumper w/o armor rod F. . . . . . . . . 

Shield Wire Code 
3/8 EHS . . . . . . . . . . . . . . . . . . . . . A 
1/2 EHS . . . . . . . . . . . . . . . . . . . . . B 
7#8 AW . . . . . . . . . . . . . . . . . . . . . . C 
7#6 AW . . . . . . . . . . . . . . . . . . . . . . D 
3/8 EHS w/AGS . . . . . . . . . . . . . . E 
1/2 EHS w/AGS F. . . . . . . . . . . . . . 
7#8 AW w/AGS . . . . . . . . . . . . . . . G 
7#6 AW w/AGS . . . . . . . . . . . . . . . H 
3/8 EHS w/armor rod . . . . . . . . . . . I 
1/2 EHS w/armor rod J. . . . . . . . . . 
7#8 AW w/armor rod . . . . . . . . . . K 
7#6 AW w/armor rod L. . . . . . . . . . 
None Z. . . . . . . . . . . . . . . . . . . . . . . . 

Insulation Code 
Porcelain . . . . . . . . . . . . . . . . . . . . A 
Polymer . . . . . . . . . . . . . . . . . . . . . B 

Pole Class Species Code 
3 Douglas fir A. . . . . . . . . . . . . . . . 
2 Douglas fir B. . . . . . . . . . . . . . . . 
1 Douglas fir C. . . . . . . . . . . . . . . . 
H1 Douglas fir D. . . . . . . . . . . . . . . 
H2 Douglas fir E. . . . . . . . . . . . . . . 
3 Western red cedar F. . . . . . . . . 
2 Western red cedar G. . . . . . . . . 
1 Western red cedar H. . . . . . . . . 
H1 Western red cedar I. . . . . . . . . 
H2 Western red cedar J. . . . . . . . 

RCMS Code: CU 

TI 403 _ _ _ _ _  
230 kV Structure—Shielded, H 
Frame—Tangent, with Steel 
Truss 

Scope 
This structure is used when shielding is 
required. 
Line Angle: 0° to 1° 

Standard References 
TD 001 Poles—General Information 
TD 100 Conductor—General 

Information 
TD 200 Shield and Guy Wire—General 

Information 
TD 300 Grounding—General Informa-

tion 
TD 400 Suspension Hardware—Gen-

eral Information 
TD 700 Crossarms and Braces—Gen-

eral Information 
TD 800 Insulators—General Informa-

tion 
TD 900 Bolts, Nuts, and Wash-

ers—General Information 

Transmission 
Construction Standard 
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TI 403 
Table 1 – Components 

Item Qty. Standard Description 

1 2 TD 322D Grounding Assembly, Hardware-to-Structure 
Ground 

2 3 TD 420_ _ C Suspension Assembly, Conductor 

3 2 TD 425_ _ C Suspension Assembly, Shield Wire 

4 1 TD 728C Arm Assembly, Suspension, Steel Truss 

5 3 TD 824E _ Insulator Assembly, Suspension, Tangent 

6 6 TD 927_ A Bolt Assembly, Machine, 7/8-Inch 

7 2 TD 361Z Grounding Clip 

Table 2 – Additional Material To Be Specified To Complete This Structure 

Item Qty. Standard Description 

A 2 TD 020_ _ A Wood Pole Assembly 

B 1 or 
More 

TD 774A _ A A Brace, Cross, Wood Assembly with Double Bolt 
Connection 

Notes 

1. All hardware is to be bonded when it is separated by less than 8 inches.  Bond wire shall 
loop around the bolt. 

2. Install spring washers with loop end up where possible. 

3. All pole attachment hardware shall be bonded to the pole grounding assembly. 
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