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WAPA 6000 Series Drawings for Wood Structures - September 2026

WAPA

NO. Drawing No. Rev. Date Format | Comments Drawing Title
1 41 | 6000 | D | 08/24/2026 CAE |Historical Reference — New Design Standard Drawing 41 6107 (3A-1) (note 7) (note 16) TYPE 3A 69 AND 115KV MEDIUM ANGLE STRUCTURE
2 41 | 6001 | D | 08/24/2026 CAE | Historical Reference — New Design Standard Drawing 41 6108 (3AB-1) (note 7) TYPE 3AB 69 AND 115KV MEDIUM ANGLE STRUCTURE
(note 16)
3 41 | 6002 | D | 08/24/2026 CAE | Historical Reference — New Design Standard Drawing 41 6127 (3AC-1) (note 16) TYPE 3AC 69 AND 115KV SUSPENSION STRUCTURE
4 41 | 6003 | D | 08/24/2026 CAE | Historical Reference (note 16) TYPE 3AD 69 AND 115KV SUSPENSION STRUCTURE
5 41 6004 C 08/24/2026 CAE |Historical Reference — New Design Standard Drawing 41 6126 (3DE-1) (note 16) TYPE 3DE 69 AND 115KV 3-POLE SPECIAL DEAD-END STRUCTURE
6 41 | 6005 | B | 03/02/2011 CAE 4SWT 115KV DISCONNECTING SWITCH STRUCTURE
7 41 | 6006 | C | 09/01/2026 CAE |Historical Reference — New Design Standard Drawings 41 6159 and 41 6169 (HS-1) (note 16) | TYPE HS 138 AND 161KV SUSPENSION STRUCTURE
8 41 | 6007 | C 09/01/2026 CAE |Historical Reference — New Design Standard Drawings 41 6159 and 41 6129 (HSB-1) (note 16) |TYPE HSB 138 AND 161KV SUSPENSION STRUCTURE
9 41 6008 D 08/24/2026 CAE |Historical Reference (note 16) TYPE 3AC 138 AND 161KV SUSPENSION STRUCTURE
10 41 6009 C 08/24/2026 CAE |Historical Reference (note 16) TYPE 3AD 138 AND 161KV SUSPENSION STRUCTURE
11 | 41 | 6010 | E | 08/24/2026 CAE  |Historical Reference — New Design Std Dwgs 41 6117 (69KV HS-1) & 41 6122 (115KV HS-1) TYPE HS 69 AND 115KV SUSPENSION STRUCTURE
(note 16)
12 | 41 | 6011 | E 08/26/2026 CAE |Historical Reference — New Design Standard Drawings 41 6123 (69 and 115KV HSB-1) (note 16) | TYPE HSB 69 AND 115KV SUSPENSION STRUCTURE
13 | 41 | 6012 | E | 08/25/2026 CAE |Historical Reference — New Design Standard Drawing 41 6128 (HSB-1) (Note 2) TYPE HSB 230KV SUSPENSION STRUCTURE
(note 16)
14 | 41 6013 08/25/2026 CAE | Historical Reference — New Design Standard Drawing 41 6103 (3A-1) (note 7) (note 16) TYPE 3A 138, 161, AND 230KV MEDIUM ANGLE STRUCTURE
15 | 41 | 6014 08/25/2026 CAE | Historical Reference — New Design Standard Drawing 41 6104 (3AB-1) (note 7) TYPE 3AB 138, 161, AND 230KV MEDIUM ANGLE STRUCTURE
(note 16)
16 | 41 6015 | E 08/25/2026 CAE |Historical Reference — New Design Standard Drawings 41 6131-1 and 41 6131-2 TYPE 3AC, 230KV SUSPENSION STRUCTURE
(3AC-1) (note 16)
17 | 41 | 6016 | D | 08/24/2026 CAE | Historical Reference — New Design Standard Drawing 41 6119 (HA-GL) (GLULAM) TYPE 3AD 230KV SUSPENSION STRUCTURE
(note 16)
18 41 6017 C 08/24/2026 CAE |Historical Reference (note 16) TYPE 3T 138 AND 161KV 3-POLE TENSION STRUCTURE
19 | 41 | 6018 | G | 08/25/2026 CAE | Historical Reference — New Design Std. Dwgs 41 6118, 41 6130-1, 41 6130-2, 41 6134, 41 6158 | TYPE 3TA, 69, 115, 138, 161 AND 230KV 3-POLE TENSION STRUCTURE
(3TA-1) (note 16)
20 41 6019 D 08/24/2026 CAE |Historical Reference (note 16) SELECTION AND INSTALLATION DETAIL FOR CROSSARMS GRADED UNDER WCLA GRADING RULES
21 41 6020 C 08/25/2026 CAE |Historical Reference (note 16) 138, 161 & 230KV SELECTION AND INSTALLATION DETAIL FOR CROSSARMS GRADED UNDER WWPA
GRADING RULES
22 41 6021 D 08/25/2026 CAE |Historical Reference (note 16) 69 AND 115KV, 2 AND 3 POLE STRUCTURE DRILLING AND GAINING DETAILS WITH OGW-30 DEGREE
PROTECTIVE ANGLE
23 41 6022 C 08/24/2026 CAE |Historical Reference (note 16) DRILLING AND GAINING DETAILS 69KV AND 115KV, 3AD STRUCTURE
24 | 41 6023 | C 08/24/2026 CAE |Historical Reference — New Design Standard Drawing 41 6114 (note 16) CROSSARM DRILLING DETAILS 69 AND 115KV, HS AND HSB STRUCTURES
25 41 6024 | D 08/24/2026 CAE |Historical Reference (note 16) 138, 161, & 230 KV 2 & 3-POLE STRUCTURES DRILLING AND GAINING DETAILS WITH OVERHEAD
GROUND WIRE
26 | 41 6025 | C 08/24/2026 CAE |Historical Reference — New Design Standard Drawing 41 6114 (note 16) CROSSARM DRILLING DETAILS 138 AND 161KV HS AND HSB STRUCTURES
27 41 6026 C 08/24/2026 CAE |Historical Reference (note 16) CROSSARM DRILLING DETAILS 138 AND 161KV 3AC AND 3AD STRUCTURES
28 41 6027 D 08/24/2026 CAE |Historical Reference — New Design Standard Drawing 41 6114 (note 16) CROSSARM DRILLING DETAILS 230KV HS AND HSB STRUCTURES
29 41 6028 D 08/24/2026 CAE |Historical Reference (note 16) CROSSARM DRILLING DETAILS 230KV 3AC & 3AD STRUCTURES
30 41 6029 D 08/20/2026 CAE |Historical Reference (note 16) X-BRACE DETAILS
31 | 41 6030 | C 08/20/2026 CAE |Historical Reference (note 16) TYPE A FOUR-WAY STRAIN BAND
32 41 6031 C 08/20/2026 CAE |Historical Reference (note 16) TYPE B FOUR-WAY STRAIN BAND
33 | 41 | 6032 | C | 08/20/2026 CAE | Historical Reference (note 16) POLE TO BAND-PLAIN
34 | 41 6033 | C 08/20/2026 CAE |Historical Reference (note 16) POLE TOP BANDS FOR OVERHEAD GROUND WIRES
35 41 6034 | C 08/20/2026 CAE |Historical Reference (note 16) TYPE A POLE TOP BAND FOR OVERHEAD GROUND WIRE
36 | 41 | 6035 | C | 08/20/2026 CAE | Historical Reference (note 16) TYPE B POLE TOP BAND FOR OVERHEAD GROUND WIRE
37 41 6036 C 08/20/2026 CAE |Historical Reference (note 16) TYPE C POLE TOP BAND FOR OVERHEAD GROUND WIRE
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38 41 6037 C 08/20/2026 CAE |Historical Reference (note 16) TYPE D POLE TOP BAND FOR OVERHEAD GROUND WIRE

39 | 41 | 6038-1| A | 08/20/2026 CAE | Historical Reference — Split 41 6038 into 2 new drawings (note 16) 69 AND 115KV H-FRAME POLE HARDWARE DETAILS (SHEET 1 OF 2)

40 41 | 6038-2| A 08/20/2026 CAE | Historical Reference — Split 41 6038 into 2 new drawings (note 16) 69 AND 115KV H-FRAME POLE HARDWARE DETAILS (SHEET 2 OF 2)

41 | 41 |6039-1| B | 08/20/2026 CAE |Historical Reference — Split 41 6039 into 2 new drawings (note 16) 138 AND 161KV H FRAME POLE HARDWARE DETAILS (SHEET 1 OF 2)

42 41 | 6039-2| B 08/20/2026 CAE |Historical Reference — Split 41 6039 into 2 new drawings (note 16) 138 AND 161KV H FRAME POLE HARDWARE DETAILS (SHEET 2 OF 2)

43 | 41 6040 | D 08/20/2026 CAE |Historical Reference (note 16) 230KV H-FRAME POLE HARDWARE DETAILS

44 | 41 6041 | D 08/25/2026 CAE |Historical Reference — New Design Standard Drawing 41 6133 (note 16) 69, 115, 138, 161, & 230KV H-FRAME ANGLE IRON DETAILS

45 41 6042 E 08/24/2026 CAE |Historical Reference (note 16) WOOD-POLE DEAD END DETAILS FOR OVERHEAD GROUND WIRE

46 | 41 | 6043 | D | 08/20/2026 CAE |Historical Reference (note 16) DETAILS OF POLE ANCHOR

47 | 41 | 6044 | C | 08/20/2026 CAE | Historical Reference (note 16) ANGLE BRACKET

48 | 41 6045 | C 08/24/2026 CAE |Historical Reference (note 16) SWINGING ANGLE BRACKET

49 | 41 | 6046 | C | 08/20/2026 CAE |Historical Reference (note 16) SWINGING ANGLE BRACKET FOR TYPE 3AC AND 3AD 230KV STRUCTURES

50 41 6047 F 01/06/2005 CAE GUY ASSEMBLY AND DETAILS

51 | 41 | 6048 | C | 08/25/2026 CAE |Historical Reference (note 16) TRANSMISSION LINES GUY ARRANGEMENT AND DETAILS WITHOUT OVERHEAD GROUND WIRE 161KV.

52 41 6049 D 07/15/2003 CAE CONCRETE ANCHORS

53 | 41 | 6050 | D | 07/15/2003 CAE ANCHOR ROD GROUTING DETAILS

54 41 6051 C 05/28/2014 CAE GUY ARRANGEMENT 2-POLE TANGENT STRUCTURES

55 41 6052 C 04/05/2001 CAE GUY ARRANGEMENT 2-POLE ANGLE STRUCTURES

56 41 6053 H 06/27/2025 CAE GUY ARRANGEMENT FOR TYPE 3A AND 3AB STRUCTURES WITH OVERHEAD GROUND WIRES

57 41 6054 D 03/24/2021 CAE GUY ARRANGEMENT FOR TYPE 3T, 3TX, 3AC AND 3AD STRUCTURES WITH OVERHEAD GROUND WIRES

58 41 6055 E 05/28/2014 CAE GUY ARRANGEMENT FOR TYPE 3TA STRUCTURES

59 41 6056 B 05/28/2014 CAE GUY ARRANGEMENT FOR TYPE 4SWT 115KV DISCONNECTING SWITCH STRUCTURE

60 41 6057 B 05/28/2014 CAE TYPES SS, SSA, & SAB 2.4 & 34.5KV TANGENT, SMALL ANGLES, & LARGE ANGLE STRUCTURES

61 41 6058 B 05/28/2014 CAE TYPES SD AND ST 2.4 & 34.5KV DEADEND, TANGENT & ANGLE TENSION STRUCTURES

62 | 41 | 6059 | B | 05/28/2014 CAE GUYING REQUIREMENTS FOR LINE POST CONSTRUCTION

63 41 6060 B 08/24/2026 CAE |Historical Reference (note 16) EXTENSION BRACKET SAB STRUCTURES

64 | 41 | 6061 | D | 08/24/2026 CAE |Historical Reference (note 16) TYPE HS - 161KV SUSPENSION STRUCTURE

65 41 6062 B 08/20/2026 CAE |Historical Reference (note 16) TYPE HST - 161KV SUSPENSION-GROUND WIRE TENSION-STRUCTURE

66 | 41 | 6063 | B 09/01/2026 CAE | Historical Reference — New Design Standard Drawing 41 6171 (3A-2) (note 16) TYPE 3A - 161KV MEDIUM ANGLE STRUCTURE

67 | 41 6064 | B 08/25/2026 CAE | Historical Reference (note 16) TYPE 3T - 161KV 3-POLE DEAD END STRUCTURE

68 | 41 6065 | C 08/25/2026 CAE |Historical Reference — New Design Standard Drawing 41 6133 (note 16) 161KV H-FRAME ANGLE IRON DETAILS

69 41 6066 C 08/20/2026 CAE |Historical Reference (note 16) 69 & 115KV 2 & 3 POLE STRUCTURES DRILLING & GAINING DETAILS WITHOUT OGW.

70 41 6067 B 5/28/2014 CAE GUY ARRANGEMENT AND DETAILS WITH OVERHEAD GROUND WIRE 161KV

71 41 6068 C 08/20/2026 CAE | Historical Reference (note 16) 115KV H-FRAME STRUCTURES DRILLING AND GAINING DETAILS WITH OGW - 39 DEGREE PROTECTIVE
ANGLE

72 41 6069 B 05/28/2014 CAE TYPE HSWT - WOOD FRAME - 69KV AIR BREAK SWITCH STRUCTURE

73 | 41 | 6070 | C | 08/24/2026 CAE | Historical Reference (note 16) no OGW GUY ARRANGEMENT - ASSEMBLY 3-POLE STRUCTURES-HEAVY GUYING

74 41 6071 | A 05/28/2014 CAE GUYING REQUIREMENTS FOR SINGLE POLE CONSTRUCTION WITH OVERHEAD GROUND WIRE

75 | 41 | 6072-1| A | 08/24/2026 CAE | Historical Reference (note 16) 69KV AND 115KV TWO- AND THREE-POLE STRUCTURES OVERHEAD GROUND WIRE DETAILS (SHEET 1 OF
2)

76 41 | 6072-2| A 08/19/2026 CAE Historical Reference (note 16) 69KV AND 115KV TWO- AND THREE-POLE STRUCTURES OVERHEAD GROUND WIRE DETAILS (SHEET 2 OF
2)

77 41 6073 C 08/24/2026 CAE | Historical Reference (note 16) GUY ARRANGEMENT-ASSEMBLY 3-POLE STRUCTURES LIGHT GUYING

78 | 41 | 6074 | C | 08/25/2026 CAE |Historical Reference — New Design Standard Drawing 41 6118 (3TA-1) (note 16) TYPE 3AT-69 AND 115KV LARGE ANGLE STRUCTURE

79 41 | 6075-1| A 08/24/2026 CAE | Historical Reference (note 16) Split 41 6075 into 2 new drawings TYPE 3T 69 AND 115KV 3-POLE TENSION STRUCTURE (SHEET 1 OF 2)

80 | 41 |6075-2| A | 08/18/2026 CAE |Historical Reference (note 16) Split 41 6075 into 2 new drawings TYPE 3T 69 AND 115KV 3-POLE TENSION STRUCTURE (SHEET 2 OF 2)

81 41 6076 D 08/24/2026 CAE | Historical Reference (note 16) CROSS ARM DRILLING DETAILS 69 & 115KV 3T & 3TX STRUCTURES
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82 | 41 | 6077 | B | 05/28/2014 CAE LONG SPAN STRUCTURE TYPE HT-33 -44KV

83 | 41 | 6078 | C | 08/20/2026 CAE | Historical Reference (note 16) DRILLING & GAINING DETAILS 161KV H-FRAME POLES

84 | 41 |6079-1| A 08/24/2026 CAE | Historical Reference (note 16) Split 41 6079 into 2 new drawings GROUNDING AND COUNTERPOSE DETAILS WITH OVERHEAD GROUND WIRE - 161KV (SHEET 1 OF 2)

85 | 41 |6079-2| A 08/24/2026 CAE | Historical Reference (note 16) Split 41 6079 into 2 new drawings GROUNDING AND COUNTERPOSE DETAILS WITH OVERHEAD GROUND WIRE - 161KV (SHEET 1 OF 2)

86 | 41 | 6080 | B | 08/25/2026 CAE | Historical Reference — New Design Std. Drawings 41 6115 (SS-1), 41 6120 (SSA-1 and TYPE SS, SSA, AND SLA 69 AND 115KV TANGENT, SMALL ANGLE AND LARGE ANGLE STRUCTURES
SLA-1) (note 16)

87 | 41 | 6081 | B | 08/25/2026 CAE | Historical Reference - New Design Std. Drawings 41 6116 (ST-1), 41 6121 (SD-1) (note |TYPE SD AND ST 69 AND 115KV DEADEND, TANGENT AND ANGLE TENSION STRUCTURES
16)

88 | 41 | 6082 | C | 08/24/2026 CAE | Historical Reference (note 16) no OGW GUY ARRANGEMENT-ASSEMBLY SINGLE POLE ANGLE STRUCTURES

89 | 41 | 6083 | C | 08/24/2026 CAE | Historical Reference (note 16) no OGW GUY ARRANGEMENT-ASSEMBLY SINGLE POLE ANGLE STRUCTURES

90 | 41 | 6084 | B | 05/28/2014 CAE 44KV SINGLE POLE STRUCTURES OVERHEAD GROUND WIRE DETAILS

91 | 41 | 6086 | B | 05/28/2014 CAE GUY ARRANGEMENT 115KV GUY ARRANGEMENT FOR TYPE HA STRUCTURE WITH GUY STUB AND OVERHEAD

GROUND WIRE

92 41 6087 | D 08/25/2026 CAE |Historical Reference — New Design Standard Drawing 41 6173 (HTR-1) (Note 16) 69 AND 115KV TYPE HTR TRANSPOSITION STRUCTURE

93 | 41 | 6088 | C | 08/25/2026 CAE [Historical Reference — New Design Standard Drawing 41 6124 (HA-1) (Note 16) TYPE HA 69 and 115KV Small Angle Suspension Structure

94 | 41 | 6089 | B | 09/24/2012 CAE TYPE HSWT - WOOD FRAME 69KV STEEL DETAILS

95 | 41 | 6090 | C | 08/20/2026 CAE |Historical Reference (note 16) CROSSARM DRILLING DETAILS 69KV & 115KV, HA AND HAB STRUCTURES

9 | 41 | 6091 | C | 08/20/2026 CAE [Historical Reference (note 16) SWINGING ANGLE BRACKET

97 | 41 | 6092 | C | 05/28/2014 CAE DISCONNECTING SWITCH STRUCTURE 115KV STEEL DETAILS

98 | 41 | 6093 | C | 08/24/2026 CAE [Historical Reference (note 16) 69 AND 115KV 3TX 3-POLE LONG SPAN STRUCTURE

99 | 41 | 6094 | B | 05/28/2014 CAE CONDUCTOR ARRANGEMENT H-FRAME TRANSPOSITION

100| 41 | 6095 | B | 05/28/2014 CAE GUY ARRANGEMENT FOR TYPE 3DE AND 3BT/4BT STRUCTURES WITH OVERHEAD GROUND WIRES

101| 41 | 6096 | C | 08/20/2026 CAE [Historical Reference (note 16) TYPE HAB 69 AND 115KV SMALL ANGLE SUSPENSION STRUCTURE

102 | 41 | 6097 | C | 08/20/2026 CAE |Historical Reference (note 16) CROSSARM DRILLING DETAILS 138KV & 161KV, 3T AND 3TX STRUCTURES

103 | 41 6098 | C 08/20/2026 CAE |Historical Reference (note 16) TYPE SD - 13.2KV LONG SPAN CONSTRUCTION

104 | 41 | 6099 | D | 06/22/2022 CAE TYPE 3AT STRUCTURES WITH OVERHEAD GROUND WIRES

105| 41 | 6100 | C | 08/20/2026 CAE [Historical Reference (note 16) TYPE SS - 33KV FLAT TOP CONSTRUCTION

106 | 41 | 6101 | C | 08/20/2026 CAE |Historical Reference (note 16) TYPE SD - 33KV FLAT TOP CONSTRUCTION

107 | 41 | 6102 | C | 08/20/2026 CAE |Historical Reference (note 16) TYPE HSWT - 33 AND 44KV AIR BREAK SWITCH STRUCTURE

108 | 41 | 6103 | B | 12/28/2005 CAE |(note 7) TYPE 3A-1 138, 161, AND 230KV MEDIUM ANGLE STRUCTURE

109 | 41 | 6104 | C | 12/28/2005 CAE |(note 7) TYPE 3AB-1 138, 161, AND 230KV MEDIUM ANGLE STRUCTURE

110| 41 | 6105 | B | 03/02/2011 CAE TYPE 4S AND 4S-1 69 AND 115KV SUSPENSION STRUCTURE

111 | 41 | 6106 | B | 07/15/2003 CAE DOUGLAS FIR POLES, DRILLING DETAILS

112 | 41 | 6107 | B | 01/06/2005 CAE |(notes 7,8,9,10,11) TYPE 3A-1, 69 AND 115KV MEDIUM ANGLE STRUCTURE

113 | 41 | 6108 | C | 08/24/2006 CAE |(notes 7,8,9,10,11) TYPE 3AB-1, 69 AND 115KV MEDIUM ANGLE STRUCTURE

114 | 41 | 6109 | B | 03/02/2011 CAE TYPE 3BT/4BT 69 AND 115KV BRANCH LINE STRUCTURE

115| 41 | 6110 | B | 06/09/2011 CAE ELECTRICAL DISTRIBUTION SYSTEMS STANDARD CONSTRUCTION DETAILS 2300 VOLTS

116 | 41 | 6111 | B | 05/28/2014 CAE ELECTRICAL DISTRIBUTION SYSTEMS STANDARD CONSTRUCTION DETAILS 2300 VOLTS

117 | 41 | 6112 | B | 05/28/2014 CAE ELECTRICAL DISTRIBUTION SYSTEMS STANDARD CONSTRUCTION DETAILS

118 | 41 | 6113 08/30/1996 CAE CROSSARM DRILLING DETAILS HS-1 AND HSB-1 STRUCTURES W/ ADJUSTABLE SPACER FITTINGS

119 | 41 | 6114 | B | 01/03/2022 CAE CROSSARM DRILLING DETAILS HS and HSB STRUCTURES W/ FIXED SPACER FITTINGS

120| 41 | 6115 | B | 04/14/2011 CAE |Added shield wire support bracket TYPE SS-1 69 AND 115KV TANGENT SUSPENSION STRUCTURE

121 | 41 | 6116 | B | 10/17/2005 CAE TYPE ST-1 AND LST-1 69KV AND 115KV TANGENT AND ANGLE TENSION STRUCTURES

122 | 41 | 6117 | A | 04/14/2005 CAE |(notes 1,2,3,4,5,6,8,10,11,13) TYPE HS-1 69KV SUSPENSION STRUCTURE

123 | 41 | 6118 | B | 05/08/2006 CAE |(notes 8,9,10,11) TYPE 3TA-1 69 AND 115KV 3-POLE TENSION STRUCTURE
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124 | 41 6119 B 04/20/2023 CAE | Glulam, replaces 230KV 3AD (41 6016) TYPE HA-GL 230KV ANGLE SUSPENSION STRUCTURE
125| 41 6120 10/18/2005 CAE |(note 17) TYPE SSA-1, LSSA-1, SLA-1 & LSLA-1 69 AND 115KV SMALL & LARGE ANGLE SUSPENSION STRUCTURES
126 | 41 6122 F 09/23/2025 CAE |(notes1,2,3,4,5,6,8,10,11,13) TYPE HS-1 115KV SUSPENSION STRUCTURE
127 | 41 | 6123 | C | 11/18/2025 CAE | (notes1,2,3,4,5,8,10,11,13) TYPE HSB-1 69 AND 115KV SUSPENSION STRUCTURE
128 | 41 6124 | C 07/22/2022 CAE |(notes 8,9,10,13) TYPE HA-1 69- AND 115KV SMALL ANGLE SUSPENSION STRUCTURE
129 | 41 6125 | A 03/02/2005 CAE TYPE 3TA-1 STRUCTURES, STANDARD GUY ARRANGEMENT
130 | 41 6126 02/07/1997 CAE |All voltages TYPE 3DE-1 3-POLE SPECIAL DEAD END STRUCTURE
131 | 41 6127 | D 03/10/2026 CAE |(notes 8,9,10,11) TYPE 3AC-1 115KV SUSPENSION STRUCTURE
132 41 | 6128 | E 5/3/2019 CAE |(notes 2,3,4,5,8,10,11) TYPE HSB-1 230KV SUSPENSION STRUCTURE
133 | 41 6129 C 03/23/21 CAE |(notes 2,3,4,5,8,10,11) TYPE HSB-1 161KV SUSPENSION STRUCTURE
134| 41 |6130_1 12/31/1999 CAE | Split 41 6130 into 2 new drawings TYPE 3TA-1 230KV 3-POLE TENSION STRUCTURE SHEET 1
135| 41 |6130_2 12/31/1999 CAE |Split 41 6130 into 2 new drawings TYPE 3TA-1 230KV 3-POLE TENSION STRUCTURE SHEET 2
136 | 41 (6131 _1| B 03/20/2017 CAE |Split 41 6131 into 2 new drawings TYPE 3AC-1 230KV SUSPENSION STRUCTURE
137 | 41 6131 2 02/29/2000 CAE |[Split 41 6131 into 2 new drawings TYPE 3AC-1 230KV SUSPENSION STRUCTURE
138 | 41 6132 | A 04/05/2000 CAE TYPE HS-1A 115KV SUSPENSION STRUCTURE - NO OGW
139 | 41 6133 | G 11/02/2022 CAE STEEL ANGLE DETAILS FOR WOOD POLE STRUCTURES
140 41 | 6134 | A 07/26/2006 CAE TYPE 3TA-1 NO OGW 3-POLE TENSION STRUCTURE
141 | 41 6135 06/10/2002 CAE TYPE HS-1A SUSPENSION STRUCTURE - NO OGW
142 | 41 | 6136 01/20/2005 CAE CROSSARM DRILLING DETAILS 115KV 3AC-1 STRUCTURE W/ ADJUSTABLE PHASE FITTINGS
143 | 41 6137 10/07/2004 CAE TYPE SS-CAP 34.5KV TANGENT CAPACITOR STRUCTURE
144 | 41 6138 | B 06/09/2010 CAE |Added double tee option TYPICAL DETAILS FOR DEAD END TEES
145 | 41 6139 | A 12/21/2005 CAE CROSSARM DRILLING DETAILS 69 AND 115KV HA-1 STRUCTURE W/ ADJUSTABLE PHASE FITTINGS
146 | 41 6140 07/15/2005 CAE |Designed for Wilton temporary tap TYPE 4SWT 230KV DISCONNECTING SWITCH STRUCTURE - NO OGW
147 | 41 | 6141 | B 04/20/2023 CAE | Designed for Wilton temporary tap DISCONNECTING SWITCH STRUCTURE 230-KV STEEL DETAILS
148 | 41 6142 10/13/2005 CAE |Designed for DCI TYPE LSS-1 69KV TANGENT SUSPENSION STRUCTURE-LIGHT LOADING
149 | 41 6143 | A 07/22/2010 CAE |Designed for DCI TYPE LSSA-GL AND LSLA-GL 69KV SMALL & LARGE ANGLE SUSPENSION GLUED LAMINATED WOOD
STRUCTURES-LIGHT LOADING
150 | 41 6144 11/02/2005 CAE |Designed for DCI TYPE LSD 69KV FLAT TOP SUSPENSION STRUCTURE - LIGHT LOADING
151 | 41 6145 | A 07/22/2010 CAE |Designed for DCI TYPE LST-GL 69KV TANGENT AND ANGLE TENSION GLUED LAMINATED WOOD STRUCTURE-LIGHT LOADING
152 | 41 6146 11/17/2005 CAE |Designed for DCI TYPE LSWT-GL 69KV SWITCH STRUCTURE-GLUED LAMINATED LIGHT LOADING
153 | 41 | 6147 11/18/2005 CAE | Designed for DCI TYPE SBT-1 AND LSBT-1 69KV BRANCH LINE STRUCTURE
154 | 41 6148 11/17/2005 CAE |Designed for DCI TYPE LCOT-GL 69KV CUT-OUT STUCTURE LIGHT LOADING-GLUED LAMINATED-
155 | 41 6149 12/21/2005 CAE TYPE HA-1 230KV SMALL ANGLE SUSPENSION STRUCTURE
156 | 41 6150 12/21/2005 CAE CROSSARM DRILLING DETAILS 230KV HA-1 STRUCTURE WITH ADJUSTABLE PHASE FITTINGS
157 | 41 6151 12/21/2005 CAE CROSSARM DRILLING DETAILS 230KV 3AC-1 STRUCTURE WITH ADJUSTABLE PHASE FITTINGS
158 | 41 | 6152 2/15/2006 CAE |Tension Dead End Structure used for Cascade Protection (0-10 deg) short pole top, TYPE 3TD 230KV 3-POLE TENSION DEAD END STRUCTURE
needs guy strain insulators, use 3TD-1 or 3TD-2 for clearance without strain insulators
159 | 41 | 6153 | A 02/28/2006 CAE TYPICAL DETAILS OF OPTICAL GROUND WIRE SPLICE STRUCTURES
160 | 41 (6154 1| A 03/14/2007 CAE |Tension Angle Dead End Structure (10-90 deg) (note 14) TYPE 3TAD 230KV 3-POLE TENSION ANGLE DEAD END STRUCTURE, SHEET 1 of 2
161 | 41 (6154 2| A 03/14/2007 CAE |Tension Angle Dead End Structure (10-90 deg) TYPE 3TAD 230KV 3-POLE TENSION ANGLE DEAD END STRUCTURE, SHEET 2 of 2
162 | 41 6155 04/03/2006 CAE |Tension Angle Dead End Structure (10-90 deg) (note 14) TYPE 3TAD STRUCTURES STANDARD GUYING ARRANGEMENT
163 | 41 |6156_1| A 03/14/2007 CAE |Tension Angle Dead End Structure (10-90 deg) TYPE 3TAD 69 AND 115KV 3-POLE TENSION ANGLE DEAD END STRUCTURE, SHEET 1 of 2
164 | 41 |6156_2| A 03/14/2007 CAE |Tension Angle Dead End Structure (10-90 deg) TYPE 3TAD 69 AND 115KV 3-POLE TENSION ANGLE DEAD END STRUCTURE, SHEET 2 of 2
165| 41 | 6157 | A 03/10/2026 CAE |Tension Dead End Structure used for Cascade Protection (0-10 deg) TYPE 3TD 115KV 3-POLE TENSION DEAD END STRUCTURE
166 | 41 6158 10/26/2006 CAE TYPE 3TA-1 138KV AND 161KV 3-POLE TENSION STRUCTURE
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WAPA

NO. Drawing No. Rev. Date Format | Comments Drawing Title
167 | 41 6159 B 05/09/2019 CAE ([Replaces 41 6006 and 41 6007 for new construction TYPE HS-1 AND HSB-1 138KV SUSPENSION STRUCTURE
168 | 41 | 6160 06/21/2022 CAE |Void
169 | 41 6161 02/23/2007 CAE GUY ARRANGEMENT FOR TYPE HA-1 230KV ANGLE STRUCTURES
170| 41 | 6162 06/21/2022 CAE [Tension Dead End Structure used for Cascade Protection (0-10 deg) with pole bands TYPE 3TD-1 230KV 3-POLE TENSION DEAD END STRUCTURE
(note 15)
171| 41 | 6163 01/27/2011 CAE [Tension Dead End Structure used for Cascade Protection (0-10 deg) with dead end tees |[TYPE 3TD-2 230KV 3-POLE TENSION DEAD END STRUCTURE
(note 15)

1721 41 | 6164 03/5/2010 CAE TYPE 3TD-GL 230KV 3-POLE TENSION DEAD-END STRUCTURE
173 | 41 6165 06/21/2022 CAE TYPE LSTF-GL 69-KV FLAT TOP TENSION STRUCTURE LIGHT LOADING-GLUED LAMINATED
174 41 | 6166 | A 1/27/2014 CAE [For Vernal-Hayden with shield wire support bracket TYPE HA-GL 115KV ANGLE SUSPENSION STRUCTURE
1751 41 6167 03/20/2011 CAE TYPE SS-1 1385KV TANGENT ANGLE SUSPENSION STRUCTURE
176 | 41 | 6168 Manual | Old Bureau Switch Structure TYPE 3SWT AND TWO POLES FOR OGW
177 | 41 6169 | A 5/3/2019 CAE [Replace 41 6006 for new construction TYPE HS-1 161KV SUSPENSION STRUCTURE
178 | 41 | 6170 1/9/2018 CAE |3-poles same length, designed for DSWR Type 3TA-3 161KV 3-POLE TENSION STRUCTURE
179 41 6171 | A 06/21/2022 CAE [3-poles same length, designed for DSWR TYPE 3A-2 138, 161, AND 230KV MEDIUM ANGLE STRUCTURE
180 | 41 | 6172 5/3/2019 CAE TYPE HP2X 115KV DOUBLE CIRCUIT SUSPENSION STRUCTURE
181 | 41 6173 3/18/2019 CAE |Replaces 41 6087 for new construction TYPE HTR-1 115KV TRANSPOSITION STRUCTURE
182 | 41 6174 12/11/2019 CAE All poles the same height TYPE 3A-2 69 AND 115KV MEDIUM ANGLE STRUCTURE
183 | 41 6175 12/11/2019 CAE All poles the same height TYPE 3AB-2 69 AND 115KV MEDIUM ANGLE STRUCTURE
184 | 41 | 6176 | A 07/25/2023 CAE TYPE HTR-1 230KV TRANSPOSITION STRUCTURE
185 | 41 6177 | B 10/15/2024 CAE TYPE HLA-GL 230KV LARGE ANGLE SUSPENSION STRUCTURE
186 | 41 6178 05/11/2021 CAE TYPE HA-1 138KV SMALL ANGLE SUSPENSION STRUCTURE
187 | 41 6179 01/03/2022 CAE TYPE HS-2 230KV LOW TOP SUSPENSION STRUCTURE
188 | 41 6180 | A 02/12/2026 CAE All poles the same height TYPE 3AB-2 138, 161 AND 230KV MEDIUM ANGLE STRUCTURE
189 | 41 | 6181 07/13/2023 CAE TYPE HSWT-1 69KV SWITCH STRUCTURE
190 | 41 6182 05/03/2023 CAE TYPE HSWT-1 69KV SWITCH BEAM PLAN AND ELEVATION VIEWS
191 | 41 | 6183 05/03/2023 CAE TYPE HSWT-1 69KV SWITCH BEAM STEEL SECTIONS AND DETAILS
192 | 41 6184 05/03/2023 CAE TYPE HSWT-1 69KV SWITCH BEAM STEEL SECTIONS AND DETAILS
193 | 41 6185 04/20/2023 CAE TYPE SS-2 115KV TANGENT SUSPENSION STRUCTURE
194 | 41 6186 6/7/2023 CAE |Design to show structures on Tracy-Contra Costa 69kv line TYPE SS-DELTA 69KV TANGENT SUSPENSION STRUCTURE - NO OPGW
195 | 41 | 6187 7/13/2023 CAE |Uses dead-end tees as opposed to pole bands and has equal pole length TYPE 3TA-3 115KV 3-POLE TENSION STRUCTURE
196 | 41 | 6188 7/10/2026 CAE [Single Pole for overhead ground wire only TYPE SS-OGW TANGENT SUSPENSION STRUCTURE — OGW SUPPORT

*Notes

(1) Added a steel angle for a pole-to-pole tie and OGW attachment (Bed Rail)

(2) Lowered x-brace for safer maintenance

(3) Changed phase fittings from fixed to adjustable on new construction

(4) Changed from solid sawn crossarm to glued laminated crossarm

(5) Added pole bottom plate for grounding

(6) Added outside knee braces

(7) Moved short pole to outside. Used for new T/L structures built after 1985.

(8) Added Star lock to drawing

(9) Added Dead End Tee option

(10) Added Optical Ground Wire reference drawing

(11) Added new reference drawings for insulator assemblies
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(12) Took off a 5 degree offset on middle pole. Was a request by RMR for visual but will work structurally.

(13) Increased spacing from crossarm to x-brace to 8 ft on HS-1, 8.5 ft on HA-1 for safer maintenance

(14) Added Dead End Tee Details

(15) Increased outside pole lengths 10 ft. for more guy to insulator clearance, eliminating need for more guy strain insulators.

(16) Several older Bureau Drawings were drafted in AutoCad (CAE) and have newer dates. These are Historical References. New updated standards should be used when available. Standard drawings were updated and revised in the

Late 1980’s. New WAPA standard wood structure drawings are noted with a “-1” or sometimes “-2” and “-3”.
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STRUCTURE MATERIAL

QUANTITY
PART | WITH OVERHEAD | W/OUT OVERHEAD DWG NO.
NO. | GROUND WIRES | GROUND WIRES DESCRIPTION 41
69KV | 115KV | 69KV | 115KV
1 3 3 3 3 |POLE
9.23| 3 3 3 3 |BAND, FOUR-WAY STRAIN, TYPE B 6031
29.50] 3 3 3 3 |CLIP, GROUND 6030
58.06| 3 3 3 3 |LINK, CONNECTING, PR. 6031
64.23| 3 3 3 3 |LOCKNUT FOR 3/4" BOLT
77.27] 6 6 6 6 |LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
91.22| 6 6 6 6 |WASHER, ROUND FLAT, 1 3/8" 0.D. 9/16" HOLE
# | GROUNDING MATERIAL PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
INSULATOR MATERIAL
QUANTITY
SINGLE
SINGLE DOUBLE DWG NO.
STRING STR%K éNITH IRING DESCRIPTION "
69KV [115KV | 69KV [ 115KV | 69KV [115KV
6 6 CLAMP, SUSPENSION WITHOUT CONNECTOR
3| 3 6 6 |CLAMP, SUSPENSION WITH SOCKET FITTING 1000
3| 3| 3 3 | 3 | 3 |CONNECTOR, BALL-EVE 1003
18 | 27 | 18 | 27 | 36 | 54 |INSULATORS, SUSPENSION TYPE, 10" DIA, 5 3/4" SPACING | 1000
N ROD, ARMOR, TAPERED, SINGLE SUPPORT (ACSR), SET 000
ROD, ARMOR, PREFORMED, SINGLE SUPPORT (ACSR), SET
s o | 5| 5 [FOD ARMOR, TAPERED, DOUBLE SUPPORT (ACSR), SET
ROD, ARMOR, PREFORMED, DOUBLE SUPPORT (ACSR), SET
3 3 YOKE, COMPLETE WITH FITTINGS 1004
3 | 3 |YOKE, COMPLETE WITH FITTINGS 1004
6 6 |CLEVIS, SOCKET 4 1/2" LONG 1004
SECTION A-A SECTION B-B OVERHEAD GROUND WIRE MATERIAL
| v DETAIL OF OVERHEAD GROUND WIRE AND POLE TIE ATTACHMENT PART NO. | QUANTITY DESCRIPTION DWe MO
‘ 9.20 3 |BAND, FOUR-WAY STRAIN 5030
MINIMUM CLEARANCV 35.30 2 |DEAD END, AUTOMATIC VISE TYPE FOR GUY STRAND, SHORT BAIL
B e SR ST 5o et ane, v
29.50 3 |CLIP, GROUND 6030
58.11 2 |LINK, CONNECTING, PAIR 5030
64.23 3 |LOCKNUT FOR 3/4" BOLT
77.27 6 |LAG SCREW, 1/2"'x4", FETTER DRIVE THREAD
79.50 2 |SHACKLE, TWISTED 5038
STRUCTURE 82.32 STEEL STRAND, 7 WIRE, 7/16" HIGH STRENGTH
/ GROUND WIRES N 91.22 6 WASHER, ROUND FLAT, 1 3/8" 0D, 9/16" HOLE
. |  . | 93.10 2 |SHEAVE WHEEL, FOR 7/16 HIGH STRENGTH STRAND 5030
¢ 75.42 | 2 SETS |ROD, ARMOR, PREFORMED
OF SURVEY 7 BE
OR 2 |cLAMP, SUSPENSION, WITH 2 1/4" LINK FOR OGW
27.86
115KV——SINGLE STRING—-9 DISCS/STRING
69KV—SINGLE STRING—6 DISCS/STRING
‘ REFERENCE DRAWINGS
z z GROUNDING DETAILS — _ _ . _ ____ 41 1012
p GUY ARRANGEMENT, FOR TYPE 3A & 3AB STRUCTURES
WITH OVERHEAD GROUND WIRES__ __ _ _____ 41 6053
GUY ARRANGEMENT, 3 POLE STRUCTURE
HEAVY GUYING _ _ _ _ _ _ _ __ _ ________ 41 6070
\ | GUY ARRANGEMENT, 3 POLE STRUCUTRE
SINGLE STRING DOUBLE STRING# @ LIGHT GUYING - — — — — ————————————— 41 6073
R R ]
NSNS NN R DETAIL OF INSULATOR ATTACHMENT
s 2 HISTORICAL REFERENCE ONLY D (8724726 HISTORICAL REFERENCE
NOT TO BE USED FOR NEW CONSTRUCTION A7KR
= SEE NEW STANDARD DESIGN DRAWING 41 6107(3A—-1) C ;gjggéW REDRAWN .
==~
NOTES SUPERSEDES DWG NO. 40-D-3656 & 40-D—4809
UNITED STATES DEPARTMENT OF ENERGY
1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY WESTERN AREA POWER ADMINISTRATION
STRAIN BAND. CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
2. ¥FOR LINE ANGLES UP TO AND INCLUDING 30°, USE
VoLTAGE A N A 5, SLSTENSION CLAE EATT N0, 27CBE. " e it SUANDARD DESIGNS
WITH OGW WITHOUT 4’ SUSPENSION CLAWP PART. ’ TRANSMISSION LINES
OGW i~ .
= 35 5. POLES SHALL BE GIVEN RAKE OF 1/4" FOR EACH FOOT OF TYPE 3A, 69 AND 115KV
PROTENTIVE | PROTEGTTVE POLE LENGTH AGAINST THE STRAIN. MEDIUM ANGLE STRUCTURE
ANGLE ANGLE 6. ## USE ITEM 28.52 AT (A) AND ITEM 38.10 AT
SINGLE STRING WITH YOKE LARGE ANGLE WHEN INSULATOR CAPS AR@PECIFIED TO BE AWAYOM DESIONED BUREC _ _ _ _ _ _ _ ppPROVED BUREC_ _ _ _ _ _
69KV 10'-0" 5'—6" 1'-0" 3'—6"| 13'-0" 30"
115kv | 10" —o" 55" o 5o 180" | 48" FOR ANGLES OF 40° TO 60° WITH ARMOR RODS SU%I:FI;:TNSN(I)ONZCI&?MP STRUCTURE .
— — — i i o o
FOR ANGLES OF 15° TO 60° WITHOUT ARMOR RODS . 27. T et o o7 ] T 6000
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STRUCTURE MATERIAL
QUANTITY
PART | WITH OVERHEAD | W/OUT OVERHEAD DWG NO.
NO. | GROUND WIRES | GROUND WIRES DESCRIPTION 41
69KV | 115KV | 69KV | 115KV
1 3 3 3 3 |POLE
BRACKET EXTENSION 1'—9", COMPLETE WITH 3/4"
L 25.22] 3 3 ATTACHMENT BOLTS HUGHES BROS #282 6045
20.50| 3 3 3 3 |CLIP, GROUND 6030
64.23| o 9 9 9 |LOCKNUT FOR 3/4" BOLT
58.07| 3 3 3 3 |CONNECTING LINKS, 3/4"x3 1/2" 6031
13.62| 3 3 3 3 |MACHINE BOLT, WITH BRASS COTTER, 3/4'x3 172" | 6031
# | CROUNDING MATERIAL PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
SECTION A-A SECTION B-B INSULATOR MATERIAL
QUANTITY
SINGLE
PART | SINGLE DOUBLE DWG NO.
o STRING | STRING WITH| 22e8cE DESCRIPTION "
YOKE #
69KV [ 115KV | 69KV | 115KV | 69KV 115KV
6 6 CLAMP, SUSPENSION, WITHOUT CONNECTOR
6 6 |CLAMP, SUSPENSION, WITH SOCKET FITTING 1000
3 3 3 3 |CLEVIS, Y-BALL 1003
18 | 27 | 36 | 54 |INSULATORS, SUSPENSION TYPE, 10" DIA, 5 3/4" SPACING | 1000
ROD, ARMOR, TAPERED, SINGLE SUPPORT (ACSR) SET 1000
ROD, ARMOR, PREFORMED, SINGLE SUPPORT (ACSR) SET
R R R 5 [ROD. ARMOR, TAPERED, DOUBLE SUPPORT (ACSR) SET
ROD, ARMOR, PREFORMED, DOUBLE SUPPORT (ACSR) SET
3 3 | - | — |YOKE, COMPLETE WITH FITTINGS 1004
- - 3 3 |YOKE, COMPLETE WITH FITTINGS 1004
-7 OVERHEAD GROUND WIRE MATERIAL
PART NO. | QUANTITY DESCRIPTION Dwgt 1NO.
‘ 9.20 3 |BAND, FOUR-WAY STRAIN 5030
G>/ MINIMUM CLEARANCE 35.30 2 |DEAD END, AUTOMATIC VISE TYPE FOR GUY STRAND, SHORT BAIL
BETWEEN CONDUCTOR 115KV—DOUBLE STRING—9 DISCS/STRING 27.85
AND GUY PLATE OR GUY 69KV—DOUBLE STRING——6 DISCS/STRING R 2%  |CLAMP, SUSPENSION, WITH 2 1/4" LINK FOR OGN
27.86
| 29.50 3 |CLIP, GROUND 5030
/ 58.11 2 |LINK, CONNECTING, PAIR 5030
64.23 3 |LOCKNUT FOR 3/4" BOLT
€ OF SURVEY
‘ 77.27 6 |LAG SCREW, 1/2"'x4", FETTER DRIVE THREAD
/ R e 79.50 2 [SHACKLE, TWISTED 6038
T | 82.32 | AS REQD |STEEL STRAND, 7 WIRE, 7/16" HIGH STRENGTH
5 ‘ = 91.22 6  |WASHER, ROUND FLAT, 1 3/8" 0D, 9/16" HOLE
93.10 3 |SHEAVE WHEEL, FOR 6030
75.42 | 2 SETS |ROD, ARMOR, PREFORMED
89.20 1 TURNBUCKLE, CLEVIS—EYE, 7/8"x12"
REFERENCE DRAWINGS
z 7 115KV—SINGLE STRING—9 DISCS/STRING GROUNDING DETAILS 4 1012
* GUY ARRANGEMENT, 3 POLE STRUCTURE
HEAVY GUYING _ _ _ _ _ _ _ _ _ _ ________ 41 6070
\ GUY ARRANGEMENT, 3 POLE STRUCUTRE
- SINGLE STRING DOUBLE STRING+ @ LIGHT GUYING - — — — — ————————————— 41 6073
N S AR X\ DETAIL OF INSULATOR ATTACHMENT
H HISTORICAL REFERENCE ONLY D 8/24/26 HISTORICAL REFERENCE.
NOT TO BE USED FOR NEW CONSTRUCTION ATTKR
= < SEE NEW STANDARD DESIGN DRAWING 41 6108(3AB-1) | | [1zzo.11  [reoam.
=~ ==
- NOTES SUPERSEDES DWG NO. 40-D-3657 & 40-D-4945
- - UNITED STATES DEPARTMENT OF ENERGY
1. USE TWO LAG SCREWS AND WASHERS FOR EAGH FOUR-WAY WESTERN AREA POWER ADMINISTRATION
STRAIN BAND. CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
2. XFOR LINE ANGLES UP TO AND INCLUDING 30°, USE
A ] 7 [° 2, EENSION P PART MO 8. e ANGLE SVANDARD DESIGNS
WITH OGW WITHOUT " SUSPENSION CLAMP PART 27.85. ’ TRANSMISSION LINES
0GW 4. #USE ONLY WHEN SPECIFIED.
T T o RS i SRS rom e roor o MEDIUM ANGLE STRUCTURE
PROTECTIVE |PROTECTIVE :
ANGLE ANGLE
BOKY 10'—0" 5 e e e 125 | 307 SINGLE STRING WITH YOKE LARGE ANGLE st BREe ooy B B
—— — — - - FOR ANGLES OF 40° TO 60° WITH ARMOR RODS SUSPENSION CLAMP
115KV 10'-0 5'-6 1'-6" |6'-0"|17'=0" | 48" FOR ANGLES OF 15° TO 60° WITHOUT ARMOR RODS PART NO. 27.85 T et o o7 ] T 6001
0 ]
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A STRUCTURE MATERIAL
/ QUANTITY
69KV | 115kv | sokv | 115KV
1 3 3 3 3 |poLE
CROSSARM WOOD, 2 5/8"x9 1/2", CUT AND DRILL AS
INSTALL POLE TIES ON STRUCTURE, { B oF SuRve i - SHOMN oL —
WITH OR WITHOUT OVERHEAD GROUND WIRE %.380) - 2 - 2 |Siown sevow - 2> ET, CUT AND DRILL AS
\ Y 9.20 5 5 4 4 [BAND, FOUR-WAY STRAIN 6030
T ofiers | o | o | 2 | v By o ARG a0 w s e
r* ol DETAIL OF OVERHEAD GROUND WIRE ATTACHMENT ooa T T T T JooLT, DOveLE NG, 7 T A TS e
Z0 30 : EXTRA NUTS AS LOCKNUTS
3 ‘7j77j 19.32 8 8 8 8 |BOLT, MACHINE, 1/2''x12"
\ 19.45 | 16 16 16 16 |BOLT, MACHINE, 5/8'x5"
y 19.46 8 8 8 8 |BOLT, MACHINE, 5/8"'x6'"
1 19.75 3 3 BOLT, MACHINE, 3/4"x18"
ni w 19.78 3 — 3 |BOLT, MACHINE, 3/4'x28"
4 | ; 22.903 | — — — — |X“BRACE, COMPLETE WITH FITTINGS (3 5/8'x4 3/8")
el 23.10 3 — 3 — |BRACKET, ANGLE 6044
> e i@ > 2312 | — 3 _ 3 |BRACKET, ANGLE 5044
i \ \ 29.50 5 5 4 4 |CLIP, GROUND WITH 3/4"x2 1/2" CONE HEAD BOLT 6030
- ‘ i 31.81 | 12 12 12 12 |CONNECTOR, 4" SHEAR PLATE, FOR 7/8" BOLT
e 31.90 2 2 2 2 |CONNECTOR, 4" SPLIT RING
@ h 68.82 5 30 . . . . ggég?ﬂghﬁuromﬁc VISE TYPE FOR GUY STRAND,
2 DETAIL OF CROSS ARM ATTACHMENT OUTSIDE POLES o[ 4T 4 [+ [+ frorie, pusse G
3 30 3 g 3 40.50 2 2 2 2 |FITTING, PHASE
& ¢ 58.11 6 6 6 6 |LINK, CONNECTING, PAIR 6030
9 64.21 8 8 8 8  [LOCKNUT FOR 1/2" BOLT
R 64.22 | 24 24 24 24 |LOCKNUT FOR 5/8" BOLT
3 USE ON 69KV 64.23 8 8 7 7 |LOCKNUT FOR 3/4" BOLT
® 68.30 6 6 6 6 |PLATE, FLAT GAIN 6038
s USE ON 69KV R @ 68.82 6 6 6 |PLATE, RIBBED TIE 6038
2 IF TWO X-BRACES 77.27 | 10 10 8 8 |LAG SCREW, 1/2"'x4", FETTER DRIVE THREAD
z ARE SPECIFIED < 82.30 AS REQUIRED STEEL STRAND, 7-WIRE, 7/16" HIGH STRENGTH
e INSATLL BOLTS’ INSTALL BOLTS FOR OR 89.20 3 3 3 3 [TURNBUCKLE, CLEVIS-EYE, 7/8"x12" BT-3155
© 1'—4" APART ATTACHING X—BRACE =3lh USE ON 115KV 91.11 8 8 8 8 |LOCK WASHER, SPRING, FOR 1/2' BOLT
c WITH HEADS OUTSIDE 91.12 24 24 24 24 |LOCK WASHER, SPRING, FOR 5/8" BOLT
3 OF STRUCTURE USE ON 115KV 91.14 6 6 6 6 |LOCK WASHER, SPRING, FOR 7/8" BOLT
| ‘ 91.22 | 10 10 8 8 |WASHER, ROUND FLAT, 1 3/8" 0.D., 9/16" HOLE
3 STRUCTURE K STRUCTURE = 91.25 6 6 6 6 |WASHER, ROUND FLAT, FOR 3/4" BOLT
91.60 | 16 16 16 16 |WASHER, SQUARE FLAT, 2"'x2"x1/8", 9/16" HOLE
2 GROUND WIRES: " GROUND WIRE DETAIL OF CROSS ARM ATTACHMENT CENTER POLE 91 .62 24 24 24 94 |WASHER, SQUARE FLAT, 2 1/4"x2 1/4''x3/16", 11/16"
3 | \~ T g INSTALL MACHINE BOLT, PART IO B HOLE
3 T—T—T NO. 19.32 WITH HEAD DOWN PHASE : 6 6 6 |SHEAVE WHEEL _ — 6050
I A LT ] _ 25.430 | 2 — 2 — |CROSSARM, WOOD, 2 5/8"x9 1/2"x17'—6
[ R N L = ‘-—é‘ 25.520 | — 2 — 2 |CROSSARM, WOOD, 2 5/8"x9 1/2"x20' 0"
2 LY 9| \@\ USE ON 69KV \@\ % | GROUNDING NATERIAL, PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
z 1] L] } } USE ON 115KV } } 2293 — [ — [ — T — [x-BRACE, COMPLETE WITH FITTINGS (3 5/8"x5/9")
3 T T =l =l INSULATOR MATERIAL
2 - - ‘ : ‘ QUANTITY WG NO
i am 1 a '- Y USE ON = — DESCRIPTION e
b7 - OUTSIDE
% NS PHASES 27.81 3 3 CLAMP, SUSPENSION, WITH SOCKET FITTING (FOR CONDUCTOR) 1000
3 VOLTAGE A z K Y T % 5 48.10 3 3 HOOK, SUSPENSION 1003
% WITH OGW ngggw o= 51.65 |18 (3-STRINGS OF 6)[27](3-STRINGS OF 9)|INSULATOR, SUSPENSION TYPE, 10" DIAMETER, 5 3/4'' SPACING | 1000
< =5 - :“' 750.;5 B s ROD, ARMOR, TAPERED, SINGLE SUPPORT (FOR ACSR ONLY) 1000
< PROTECTIVE ‘_? LY 75.18 ROD, ARMOR, PREFORMED, SINGLE SUPPORT (FOR ACSR ONLY) 1000
= ANGLE -
, oKy e o T o T T T USE ON 69KV USE ON 115KV | USE ON SENTER OVERHEAD GROUND WIRE MATERIAL
< T15KY 6 6" > o | 140" | 90" | 50 | 20" PART NO. | SUSPENSION DESCRIPTION DG NO.
° " " ) 9.20 1 BAND, FOUR-WAY STRAIN 6030
5 6" z & DETAIL OF PHASE FITTING ASSEMBLY OMIT ON CENTER PHASE 27.86 2 |CLAWP, SUSPENSION, WITH 2 1/4" LINK
S DRILL 9/16“\ /DRILL 9/16" FITTING ASSEMBLIES 29.50 1 CLIP, GROUND WITH 3/4"x2 1/2'" CONE HEAD BOLT [ 6030
E \; — — — o _ + _ — J 54.23 1 LOCKOUT FOR 3/4" BOLT
ﬁ I v _ } } T 77.27 2 LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
4 3 ! ﬁ Q| - | ! 3 HISTORICAL REFERENCE ONLY 79.50 2 SHACKLE, TWISTED 6038
g R ] LH T AN ;\f Q g b e NOT TO BE USED FOR NEW CONSTRUCTION 91.22 2 WASHER, ROUND FLAT, 1 3/8" 0.D. 9/16'" HOLE
s | P @ M e SEE NEW STANDARD DESIGN DRAWING 41 6127(3AC-1) 75.42 | 2 SETS [ROD, ARWOR, PREFORMED
5 DRILL 15/16" <+ N| — DRILL 15/16"
- \ | | 8/24/26 HISTORICAL REFERENCE.
8 -\ — == — ng = = - NOTES D |wk
% L =t M ] 12-9-11 REDRAWN
9 — — 1 1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY C |25 :
- DRILL 11/16" STRAIN BAND.
§ g 6 7 5 1/4 2. ég\EJES;ONg&%NgN ANGLE BRACKET SO THAT BRACKET IS SUPERSEDES DWG NO. 40-D—4361
- @ DRILL 9/16" ™ 3. #USE ONLY WHEN SPECIFIED. UNITED STATES DEPARTMENT OF ENERGY
& £ \ 4. @ GREATER LENGTH MAY BE REQUIRED FOR EXTRA LARGE WESTERN AREA POWER ADMINISTRATION
8% \ _ — — _ | _ Y _ ‘ . - POLES. CORPORATE SERVICES OFFICE —~ LAKEWGOD, COLORADO
g 3 o | Y : TT T Y \oRILL 816" REFERENCE DRAWINGS STANDARD DESIGNS
g ¢ S - —T NN SIS —T GROUNDING DETAILS __ __ ____________ 41 1012 TRANSMISSION LINES
- AL L ol 2 . | 36 PROTECTIVE ANGLE- " _______ 41 6021 TYPE 3AC, 69 AND 115KV
T 3| DRILL 15/16" | + | DRILL 15/16 | \ GUY ARRANGEMENT FOR TYPE 3AC WITH OGW_____ 41 6054 SUSPENSION STRUCTURE
3 =3 [ — T — — — 1 J ———F DRILLING AND GAINING DETAILS
° % : X — —— - - - - (WITHOUT OoWL — — __ ___~_ _________ 41 6066
@ E’ g T ! ﬁ f T T 3/ 2 DESIGNED BUREC APPROVED BUREC
R DRILL 11/16,V DRILL 11/16" 53 -
+~Aa
5 DETAIL OF CROSS ARM DRILLING ] AUGUST 5, 1979 | X [ 6002
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@ STRUCTURE MATERIAL
PART QUANTITY DESCRIPTION DWG NO.
@ NO. 69KV | 115KV 41
USE ON 115KV 9.20 93.10 58.11 1 3 3 [POLE, SEE STRUCTURE LIST FOR HEIGHT
_ 3.15 2 2 |ANCHOR, EXPANDING TYPE
R & DOUBLE POLE 9.20 3 3 |BAND, FOUR—WAY STRAIN 6030
@ USE ON 69KV TO POLE TIE — 9| 14.75 5 5 [BOLT, DOUBLE ARMING, 7/8'x20', USE EXTRA NUTS AS LOCKNUTS
I o] 14.78 1 1 |BOLT, DOUBLE ARMING, 7/8''x28'', USE EXTRA NUTS AS LOCKNUTS
: 3 € A ¢ @ 19.32 | 12 12 |BOLT, MACHINE, 1/2"x12"
‘ 77 80 I 19.45 32 32 [BOLT, MACHINE, 5/8'x5"

o i o= :LQE @ ) Il @ 19.46 8 8 |BOLT, MACHINE, 5/8'"'x6"

J T 25.360 | 2 - [crROSSARM, Wo0D, 2 5/8"x9 1/2''x13'-0"

Ny —— 3 - 19.78 3 3 [BOLT, MACHINE, 3/4''x28"

& 19.81 4 4 [BOLT, MACHINE, 7/8"'x2 1/2"
f 19.87 3 3 [BOLT, MACHINE, 7/8"x14"

> Y - 22.78 4 4 [BRACE, KNEE, SPACING 5'-0', DROP 5'-0", 3 3/8''x4 3/8" SECTION

L T 25.430 | 2 - [crROSSARM, Wo0D, 2 5/8"x9 1/2''x17'—6"

T \ 2512 | 3 3 |BRACKET, ANGLE 6044
# ASG 1 | 25.380 | - 2 |CROSSARM, WOOD, 2 5/8"x9 1/2"x15'—0" 6022
(COND) - HI — ¥ L _ —— _ — 25.520| - 2 |CROSSARM, WOOD, 2 5/8'"x9 1/2''x20'—0" 6022

d = T \ 25.587 | - 2 |CROSSARM, WOOD, 2 5/8'"x9 1/2''x29'—0" 6022
USE ON 115KV USE ON 115Kﬂ 35.30 4 4 |DEAD END, AUTOMATIC VISE TYPE FOR GUY STRAND, SHORT BAIL
29.50 3 3 |CLIP, GROUND, WITH 3/4''x2 1/2" CONE HEAD BOLT 6030
o R 31.81 24 24 |CONNECTOR, 4" SHEAR PLATE, FOR 7/8'" BOLT
@ USE ON 69KV 31.90 | 2 2 [CONNECTOR, 4" SPLIT RING
40.49 4 4 |FITTING, PHASE 6038
Th DETAIL OF CROSS ARM ATTACHMENT- UPPER CROSSARMS  [“0-50| - |2 [FriTic, Phase 038
AND FOR OUTSIDE POLES — LOWER CROSSARMS o] ¢ ] & FITTING, Pt 028
58.11 4 4 |LINK, CONNECTING PAIR 6030
89.20 2 2 |TURNBUCKLE, CLEVIS-EYE, 7/8"x12" BT-3155
69KV 64.21 12 12 |LOCKNUT FOR 1/2" BOLT
64.22 | 40 40 [LocKNUT FOR 5/8" BOLT
64.23 6 6 [LocKNUT FOR 374" BOLT
m m 64.24 7 7 [Locknut FoR 7/8" BOLT
é ol I § 68.30 12 12 |PLATE, FLAT GAIN 6038
} H H } 68.82 12 12 |PLATE, RIBBED TIE 6038
% | 0o § 77.27 6 6 |LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
INSTALL BOLTS FOR L L #| 82.32 | AS REQUIRED [STEEL STRAND, 7-WIRE, 7/16" HIGH STRENGTH
ATTACHING X—BRACE 91.11 12 12 [LoCK WASHER FOR 1/2'" BOLT
WITH HEADS TO OUTSIDE @@ 91.12 40 40 |LOCK WASHER FOR 5/8" BOLT
OF STRUCTURE * 91.14 19 19 [LOCK WASHER FOR 7/8" BOLT
@@ 91.22 6 6 |WASHER, ROUND FLAT, 1 3/8" 0.D., 9/16" HOLE
& 91.25 6 6 |WASHER, ROUND FLAT, FOR 3/4'"-BOLT
_qdlL 1 ﬂEngEéIE%%ESINSTALL DCEET'\':‘.I;ELR OFl':OLCERO—SSL(')AWREMR A(;rl;r(')ASC:Al\‘R’El:‘ST 91.57 2 2 |WASHER, SQUARE CURVED, 4'x4"x1/4", 15/16"—INCH HOLE
BOLTS 18" APART 91.60 24 24 |WASHER, SQUARE, FLAT, 2"x2''x1/8", 9/16" HOLE
N NI N N I 11 FOR 75' STRUCTURE AND 91.62 [ 40 40 [WASHER, SQUARE, FLAT, 2 1/4"x2 1/4"x3/16", 11/16" HOLE
UNDER INSTALL ONE X-BRACE, T 6" 93.10 4 4 |SHEAVE WHEEL 6030
FOR 80' STRUCTURE AND OVER A 1 1 |POLE ANCHOR ASSEMBLY 6043
¢ INSTALL TWO X-BRACES USE ON 25.580 | 2 — |CROSSARM, WOOD, 2 5/8"x9 1/2"'x25' —0"
OF SURVEY @ CENTER PHASE |22.903 |2 OR 4|2 OR 4|X-BRACE, COMPLETE WITH FITTINGS (3 5/8'x4 3/8") 14' SPACING 6029
/STRUCTURE GROUND WIRES 22.93 [2 OR 4|2 OR 4[X-BRACE, COMPLETE WITH FITTINGS (3 5/8"x4 3/8") 12' SPACING
STRUCTURE GROUND WIRE # GROUNDING MATERIAL, PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
(| N // USE ON OVERHEAD GROUND WIRE MATERIAL
QUANTITY
K %U,:";\SSIEDSE PART NO. [—— Ty DESCRIPTION DWGMNO'
9.20 1 1 |BAND, FOUR-WAY STRAIN 5037
z z 27.86 2 2 [CLAMP, SUSPENSION, WITH 2 1/4" LINK
29.50 1 1 [CLIP, GROUND WITH 3/4"'x2 1/2'" CONE HEAD BOLT | 037
' Oy%%?ncogggEst?égE 64.23 1 1 |LOCKNUT FOR 3/4" BOLT
USE ON CENTER 75.42 |2 seTs |2 SETS [ROD, ARMOR, PREFORMED, FOR OGW, SET
PHASE 77.27 2 2 LAG SCREW, 1/2''x4", FETTER DRIVE THREAD
O N h N 79.50 2 2 |SHACKLE, TWISTED 6037
, , 2 OR AS SPECIFIED DETAIL OF PHASE FITTING ASSEMBLY 91.22 2 2 |WASHER, ROUND FLAT, 1 3/8" 0D, 9/16' HOLE
T
- HISTORICAL REFERENCE ONLY
> NOT TO BE USED FOR NEW CONSTRUCTION
==
== D |824s28 HISTORICAL REFERENCE
)/@ ANCHORS A7KR
4 C Ag—gséw REDRAWN .
VOLTAGE A Z K Y T
s |66 |20 [ 70 [ o | 2 NOTES SUPERSEDES DWG NO. 40-D-6017
115kv | 6'=6" | 14'=0" | 9'=0" | 5'-0" [ 2'-0" 1. g‘erAmoBkﬁg SCREWS AND WASHERS FOR EACH FOUR-WAY DS E REEEEETS
2. éggléS;oNgvlﬁNgN ANGLE BRACKET SO THAT BRACKET IS !’&%&Eﬁ@‘séﬁl'f&spo?‘!ﬁ%@ ,’*PMEM?T@&TO%,PD%‘
3. #USE ONLY WHEN SPECIFIED STANDARD DESIGNS
4. @ GREATER LENGTH MAY BE REQUIRED FOR EXTRA LARGE
INSULATOR MATERIAL POLES. TRANSMISSION LINES
eAET O DESCRIPTION oHG,to. BORED N FIELD REFERENCE DRAWINGS TYPE 3AD — 69 AND 115KV
GROUNDING DETAILS _ _ _— _ _ ___ _______ 41 1012 SUSPENSION STRUCTURE
27.81 3 3 CLAMP, SUSPENSION, WITH SOCKET FITTING 1000
OUTSIDE POLES DRILLING AND GAINING DETAILS  _ _ _ __ _ _ _ _ 41 6022
48.10 3 3 HOOK, SUSPENSION 1003 GUY ARRANGEMENT FOR TYPE 3AC WITH OGW__ _ _ _ 41 6054
51.65 [18](3-STRINGS OF 6)[27](3-STRINGS OF 9)|INSULATOR, SUSPENSION TYPE, 10" DIAMETER, 5 3/4" SPACING [ 1000 DETAIL OF BRACE ATTACHMENT DESIGNED BUREC_ APPROVED BUREC —
750-;5 5 5 ROD, ARMOR, TAPERED, SINGLE SUPPORT FOR ACSR, SET 1000
75 18 ROD, ARMOR, PREFORMED, SINGLE SUPPORT FOR ACSR, SET A  AugusT 6, 1979 I 41 I 6003
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STRUCTURE MATERIAL
@ oR QUANTITY
PART | WITH OVERHEAD | W/OUT OVERHEAD DWG NO.
NO. | GROUND WIRES | GROUND WIRES DESCRIPTION 41
° ) o 69KV | 115KV | 69KV | 115KV
L 1 3 3 3 3 |pPoLE
55| 1 ~ ; — |CROSSARM, WOOD, 2 5/8"x9 1/2"x21' 0" 69KV CUT
. AND DRILL AS PER DETAIL SHOWN BELOW
-------- et 5 e S50 | - : ~ o |CROSSARM, WOOD, 2 5/8"x9 1/2"x25'~0" 115KV
- CUT AND DRILL AS PER DETAIL SHOWN BELOW
9.23| 3 3 3 3 |[BAND, FOUR-WAY STRAIN, TYPE B 6031
LENGTH OF TAP 19.88| 3 3 3 3 |BOLT, MACHINE 7/8"x16"
igNg'EgEggD 29.50] 3 3 3 3 |CLIP, GROUND 6030
SAME SIZE AND TYPE OF 58.06| 3 3 3 3 |LINK, CONNECTING, PAIR 6031
| CONDUCTOR UNLESS 64.23| 3 3 3 3 |LOCKNUT, FOR 3/4" BOLT
| I OTHERWISE SPECIFIED 64.24| 3 3 3 3 |LOCKNUT, FOR 7/8" BOLT
hl
é@ﬂ 550@ DETAIL OF OVERHEAD DETAIL OF TAP CONNECTION 68.30| 3 3 3 3 |PLATE, FLAT GAIN 6038
| } GROUND WIRE DEAD END ATTACHMENT (TOP AND BOTTOM CONNECTION SIMILAR) 68.82| 3 3 3 3 |PLATE, RIBBED TIE 6038
| | 77.27| 6 6 6 6 |LAG SCREW, 1/2'x4", FETTER DRIVE THREAD
. | . . | 9114 3 3 3 3 |LOCKWASHER, SPRING, FOR 7/8" BOLT
o7 | { { ;< 91.22| 6 6 6 6 |WASHER, ROUND, FLAT, 1 3/8" 0.D., 9/16" HOLE
5 — — Ty m
3 | ! 5] 3 5 3 3 |WASHER. SQUARE, CURVED, 4"x#"x1/4", 15/16
! | 19.32| 2 2 2 2 |BOLT, MACHINE, 1/2'x12"
i Tﬁ I m I T - x 27.50| 18 18 18 18 |CLAMP, PARALLEL GROOVE, 2-BOLT FOR CONDUCTOR
i i L} - — - —_— e 64.21| 2 2 2 2 |LOCKNUT FOR 1/2" BOLT
- E0): i ™ - 9.11]| 2 2 2 2 |LOCKWASHER, SPRING, FOR 1/2" BOLT
: m m - t 91.60| 4 4 4 4 |WASHER, SQUARE FLAT, 2'x2'x1/8", 9/16" HOLE
? ? ‘&_ ¥ | GROUNDING MATERIAL, PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
% OVERHEAD GROUND WIRE MATERIAL
ol [w]
[ / @ FiT |DEAD END DESCRIPTION pwe No-
STRUCTURE 9 @ 9.20 2 |BAND, FOUR-WAY STRAIN 6030
GROUND WIRES @ 29.50 2 |CLIP, GROUND 6030
R / 35.20 2 |DEAD END, COMPRESSION TYPE, FOR OVERHEAD GROUND WIRE
| @ 58.13 2 |LINK, CONNECTING, PAIR 5030
64.23 2 |LOCKNUT, FOR 3/4" BOLT
i 77.27 4 |LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
91.22 4 |WASHER, ROUND FLAT, 1 3/8" 0D, 9/16" HOLE
INSULATOR ASSEMBLY
QUANTITY
ol SINGLE STRING DOUBLE STRING# DESCRIPTION DWe No-
69KV T15KV 69KV T15KV
27.70 CLAMP, STRAIN, WITH CLEVIS FITTING, FOR
R _ _ 3 3 CONDUCTOR
35.10 DEAD END, COMPRESSION TYPE, FOR CONDUCTOR
A CLAMP, STRAIN, WITH SOCKET FITTING, FOR 1002
T 5 s B B CONDUCTOR
30 DEAD END, COMPRESSION TYPE, WITH SOCKET 1002
. FITTING, FOR CONDUCTOR
38.10 3 3 CONNECTOR, BALL—EYE 1003
18 27 5 " INSULATOR, SUSPENSION [SINGLE STRING, DEAD END | 1002
51.65 | (3 STRINGS OF 6)|(3 STRINGS OF 9)|(6 STRINGS OF 6)|(6 STRINGS OF 9)|1YRE. 10" DIAMETER,
5 3/4" SPACING DOUBLE STRING, DEAD END#
z z 98.59 - - 3 3 DOUBLE YOKE ASSEMBLY, COMPLETE WITH FITTINGS | 1004
R\ | N AN & DOUBLE INSULATOR STRING HISTORICAL REFERENCE ONLY
U ASSEMBLY# NOT To BE USED FOR NEw CONSTRU(:-I-ION 8/24/26 HISTORICAL REFERENCE
SEE NEW STANDARD DESIGN DRAWING 41 6126 (3DE-1) C |35k ’
B 12-9-11 REDRAWN AND REVISED TITLE BLOCK TO BE
-) ) -) A7-DDD CONSISTENT WITH TRANSMISION LINE STD DWGS.
= = = 3 DRILL 9716" HOLES L3 REFERENCE DRAWINGS SUPERSEDES DWG NO. 40-D-4813
= == = 1 DRILL 15/16" HOLES - GROUNDING DETAILS — _ _ _ _ _ _ _________ 41 1012 :
| =1 o | | GUY ARRANGEMENT . _ _ _ 41 6095 UNITED STATES DEPARTMENT OF ENERGY
=2 e =) D h WESTERN AREA POWER ADMINISTRATION
E- E’ i g g / g g\ ‘M +(:\‘ CORPORATE SERVICES OFFICE — LAKEWQOOD, COLORADO
' - — Mm : - § § - : - § § - & = NOTES STANDARD DESIGNS
WITHOUT n | - - 2 ¥DIVENSION DOES NOT APPLY ON OUTSIDE POLES WHEN TRANSMISSION LINES
vourage | 1T oo |z |y o s A s ST Y s R R M N E SPECTAL DEAD END STRU
e e e N ) .
30° 39° L " OUTSIDE POLES 6' ABOVE AND BELOW CENTER LINE OF S—POLE SPECIAL DEAD END STRUCTURE
PROTECTIVE|PROTECTIVE < BOLT HOLE.
ANGLE ANGLE S I N CROSSARM DRILLING DETAIL 4. USE THO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY i e soonoven e B
69KV 10'-0 6'-0 1'-0 10'-0"] 21'-0
_N" "N _N"
115KV 10'-0 6'-0 1'-0" [12'-0"] 25'-0" Al UUNE 25, 1981 | 41 | 6004
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STRUCTURE MATERTAL

A QedGredes 23611

QUANTITY
iy o 4" v PART 115KV DWG NO.
DESCRIPTION
NO- [TWITH 41
— — = oow | WO ocw
| I 1 4 4 |poLE
[ 482 | e Il 19.87 8 8  |[BOLT, MACHINE 7/8'x14"
} | } } \ } } } } 22,93 2 2 [X-BRACES, COMPLETE WITH FITTINGS, (3 1/8"x 4 3/8'")| 6029
‘ } || } } 8?( ™ (1 27.15| 2 2 |CLAMP, BELCHER, 15/16" HOLE SPACING, 1/2" J-BOLT
} ! } } i } } } } 27.28| 2 2 |CLAMP, COPPER ALLOY FOR GROUND ROD
\ Ll N L 3181 16 16 |CONNECTOR, SHEAR PLATE, 4" DIAMETER FOR 7/8" BOLT
_ e — N = q : (WOOD TO METAL)
fX 64.24| 8 8  |LOCKNUT, FOR 7/8" BOLT
X-BRACES égé 75.51 2 2  |GROUND ROD, COPPERWELD 3/4''x10’
A 82.15| 40 FT.| 40 FT. [4/0 AWG 19 STRAND COPPER CABLE
12'-0" 12'-0" . DETAIL OF OVERHEAD GROUND WIRE ATTACHMENT 84.10| 1 1 |AIR-BREAK SWITCH, COMPLETE WITH MOUNTING BOLTS
6'-0" 6'-0" 84.15 1 1 |BASE, SWITCH 6092
115KV—DOUBLE STRING— 91.14| 8 8  |LOCK WASHER, SPRING, FOR 7/8" BOLT
‘ 9 DISCS/STRING A 2 2 |SWITCH OPERATING PLATFORM, DETAIL "A' 31 1075
?# o _ 4+ | GROUNDING MATERIAL, PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
o-a||-0 "-. INSULATOR MATERIAL
PART [SINGLE| DOUBLE= DWG
NO. |STRING| STRING DESCRIPTION NO. 41
- = 270.R70 . CLAMP, STRAIN WITH CLEVIS FITTING FOR CONDUCTOR
(,.@“ L " |z 35.10 DEAD END, COMPRESSION TYPE
2%]%71 6 CLAMP, STRAIN WITH SOCKET FITTING FOR CONDUCTOR | 1002
57 .71 L _ 35.11 DEAD END, COMPRESSION TYPE WITH SOCKET FITTING [ 1002
28.80 OR 6@ 28.80 6 CLEVIS, Y-BALL 1003
- .@ 54-DISCS [INSULATOR, ASSEMBLY [SINGLE STRING, DEAD END
o o DOUBLE wssgjé"fg;_%;ﬁSTRING 51.65 6 108-DISCS|S 3/4'' SPACING # DOUBLE STRING, DEAD END 1002
LIl I . 98.57 6 DOUBLE YOKE ASSEMBLY, COMPLETE WITH FITTINGS 1004
5 ‘ 1 VINIMUM REQUIRED POLE OVERHEAD GROUND WIRE MATERIAL
115KV—SINGLE /% \ SN CIRCUMFERENCE, 35" PART NO. [QUANTITY DESCRIPTION DWG NO. 41
STRING——9 DISCS/STRING— ~ N \f\ﬁ » N~ 3.38-9.39 6035,
/)Th :o\/[ S OR 9.40 | 24  |BAND, POLE TOP 6036, 6037
g | [N ? 9 12 27.86 oA Sk’éﬂf.f, SLI?EENSION WITH 2 1/4" LINK FOR OVERHEAD
15/16"% HOLES—_ [MIN -
— CONTROLS MAY BE W 29.40 9 CLIP, GROUND, WITH 3/8''x1 1/2" CARRIAGE BOLT 6035,
LOCATED AS SHOWN ‘ - ==== : AND M.F. LOCKNUT 6036, 6037
gEC(I)uMEﬁSSIg$ \r)" T 64.20 2 |LOCKNUT FOR 3/8" BOLT
MANUFACTURER Z 75.42 | 2 SETS |ROD, ARMOR, PREFORMED, FOR 3/8" STEEL STRAND
OF SWITCH L’WV 77.27 2 LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
A \/\/‘/\”W 79.10 2 SHACKLE FOR POLE TOP BAND 6036, 6037
DETAIL OF SHORT POLE
1 REFERENCE DRAWINGS
| h 13 1 e ————— o
I L-— STRUCTURE e STEEL DETAILS- _ _ _ _ _______"7"7"7"""7"41 6092
i LA GROUND WIRES —_|
I
I S| NOTES
H 5 1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
i i STRAIN BAND.
1 SWITCH MANUFACTURER o 2. A ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT REQUIRED
I TO FURNISH GROUND = WHEN TYPE B POLE TOP BAND, DWG NO 41 6035 IS USED.
LUGS FOR 4/0 AWG 3. # USE ONLY WHEN SPECIFIED.
COPPER CABLE W/ 4. ¢ FOR SWITCH WITH HANDLE OPERATED MECHANISM SEE
@ DETAIL E, DWG. 31 1075 FOR GROUNDING.
15/16"¢ HOLES 3 MINIMUM REQUIRED POLE
N [ CIRCUMFERENCE, 35"
"
—§_- :O B 3-2-11 REDRAWN AND REVISED TITLE BLOCK TO BE
MIN T A7-DDD CONSISTENT WITH TRANSMISION LINE STD DWGS.
K| RN NaSas \J i SUPERSEDES DWG NO. 40-D-5189
) T - 1 WESTERN AREA POWER ADMINISTRATION
$MAIN SWITCH CONTROL | - T CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
N
¢ STANDARD DESIGNS
@29 - SRoUNDING BLADE TRANSMISSION LINES
-
= TYPE 4SWT 115KV
-
DISCONNECTING SWITCH STRUCTURE
DESIGNED BWREC APPROVED BUREC _
12¢ —gn
Lt b}
SECTION A-A DETAIL OF LONG POLE
A SEPTEMBER 29, 1980 | 41 | 6005
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N

@A

I
[ *
a
G |
OR

INSTALL BOLTS FOR
ATTACHING X-BRACE
WITH HEADS TO
OUTSIDE OF STRUCTURE

~ 1
@
11 — = — =
11 = I1
* ﬁ
[+ 4
i x
v ' i 7
v/ Q \ [+e]
\ Y
5 2.903
’ OR
X-BRACE
&
>
x
| a -
o T
2/2———————7/2
z
] STRUCTURE GROUND WIRES
NS SN OSSN SIS SIS OO SUSEN
1'-0" OR AS SPECIFIED
VOLTAGE A L VA /2 M P R
3y |7 -0 (25 o hia o |70 |75 |5 0" | 20"
161KV 8'-0"|35'-0"[17'-0"| 8'-6" | 9'=0" | 9'—0" | 4'-6"

W\ y
\ngr*ANGLE OR SIDE GUY

FOR 75'-0"" STRUCTURE AND UNDER

INSTALL ONE X-BRACE, FOR STRUCTURES

DD |

SUSPENSION

DEAD END

DETAIL OF OVERHEAD GROUND WIRE ATTACHMENT

80'-0" AND OVER INSTALL TWO X-BRACES

IF TWO X-BRACES
ARE REQUIRED, INSTALL
BOLTS 1'—6" APART

INSTALL MACHINE
BOLT. ITEM 19.33
WITH HEAD DOWN

END PHASE ASSEMBLY

DETAIL OF PHASE FITTING ASSEMBLY

DETAIL OF CROSSARM ATTACHMENT

NOTES

1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
STRAIN BAND.

2. # USE ONLY WHEN SPECIFIED.

3. % WHEN AN ADDITIONAL DISC IS USED ON ANGLE
STRUCTURES, AT RAILROAD OR MAIN HIGHWAY CROSSINGS
DIMENSION SHALL BE_INCREASED ONE FOOT.

4. ¢ GREATER THAN 22-INCH LENGTH MAY BE REQUIRED FOR
EXTRA LARGE POLES.

REFERENCE DRAWINGS

GROUNDING DETAILS _ . _ 41 1012
DRILLING AND GAINING DETAILS WITH OGW_ — — — — __ 41 6024
X-BRACE DETAILS _ _ _ __ __ __ — 41 6029
H-FRAME ANGLE IRON DETAILS _ _ _ _ _ __ ___ _ _ _ __ 41 6041

GUY ARRANGEMENT—ASSEMBLY-H-FRAME_ _ _41 6051 AND 41 6052

STRUCTURE MATERIAL
QUANTITY
PART DESCRIPTION DWG
NO. [ 138kv | 161kv NO. 41
1 2 2 |POLE, SEE STRUCTURE LIST FOR HEIGHT
¢ | 14.76 2 2 |BOLT, DOUBLE ARMING, 7/8"x22" WITH 4 NUTS USE EXTRA NUTS AS LOCKNUTS
19.33 4 4 |BOLT, MACHINE, 1/2"x14"
19.46 12 12 |BOLT, MACHINE, 5/8"x6'"
25301 2 — |CROSSARM, WOOD, 3 5/8"x11 1/2"'x29'—0" 6025
25.302 | - 2 |CROSSARM, WOOD, 3 5/8"x11 1/2"'x35'—0" 6025
4053
SELECT PHASE FITTING WITH DIMENSION
To 3 3 |FITTING, PHASE TR R 6039
40.58
64.21 4 4 [LocKNUT FOR 1/2" BOLT
64.22 12 12 [LOCKNUT FOR 5/8" BOLT
68.31 4 4 |PLATE, FLAT GAIN 6039
65.83 4 4 |PLATE, RIBBED TIE 6039
79.50 3 3 |SHACKLE, TWISTED 6039
91.11 4 4 |LOCK WASHER, SPRING, FOR 1/2" BOLT
91.12 12 12 |LOCK WASHER, SPRING, FOR 5/8" BOLT
- 91.14 4 4 |LOCK WASHER, SPRING, FOR 7/8" BOLT
w
I 91.60 4 4 |WASHER, SQUARE FLAT, 2'x2"'x1/8", 9/16" HOLE
© 91.62 12 12 |WASHER, SQUARE FLAT, 2 1/4"x2 1/4"x3/16", 11/16" HOLE
- N 22.905 [1 OR 2| -  [x-BRACE COMPLETE WITH FITTINGS (3 3/8"x4 3/8") 6029
_ © 22.97 — |1 or 2 [x-BRACE COMPLETE WITH FITTINGS (3 3/8'x5 3/8") 6029
#  |GROUNDING MATERIAL PART NUMBERS AND DESCRIPTION, SHOWN ON 41 1012
TENSION \‘% INSULATOR MATERIAL
PART QUANTITY DESCRIPTION o,
NO. 138KV 161KV
CLAMP, SUSPENSION, WITH SOCKET FITTING (FOR
2781 3 3 CONDUCTOR) 1000
48.10 3 3 HOOK, SUSPENSION 1003
51.65 | 24 |3 STRINGS OF 8 30| 3 STRINGS OF 10|INSULATOR, SUSPENSION TYPE, 10" DIA. 5 374" 1000
SPACING
7515 ROD, ARMOR, TAPERED SINGLE SUPPORT, SET 1000
R 3 3
75.18 ROD, ARMOR,PREFORMED, SINGLE SUPPORT, SET 1000
OVERHEAD GROUND WIRE MATERIAL
PART QUAN;;$Y DESCRIPTION pwe
NO. | suspensIon | £y | TENSION NO. 41
9.20 - 2 2 |BAND, FOUR-WAY STRAIN 6030
9.43,
. - - |BanD, PoLE ToP
OMIT SPLIT BOLT 9 e R 2 6033
(19.33) ON CENTER -
- — |CLAMP, SUSPENSION, WITH 2 1/4" LINK
PHASE FITTING 27.86 2 d : —
29.40 2 - — |cLIP, GROUND, WITH 3/8"x1 1/2" CARRIAGE BOLT 6036,
6037
29.50 - 2 2 |CLIP, GROUND, WITH 3/4"x2 1/2" CONE HEAD BOLT 6030
35.20 - 2 4 |DEAD END, COMPRESSION TYPE 0.G.W.
5%%?” ) 4 |LINK, CONNECTING, FOR EYE-TYPE DEAD END, USE 58.11 5030
53 - PR. FOR CLEVIS-TYPE DEAD END, USE 58.13
64.20 2 - — [rocknut For 3/8" BOLT
64.23 2 2 2 [LocknuT FOR 3/4 BOLT
77.27 2 4 4 |LAG SCREW, 1/2"'x4", FETTER DRIVE THREAD
91.12 4 - — |Lock WASHER, SPRING FOR 5/8" BOLT
CENTER PHASE ASSEMBLY 91.22 - 4 4 |WASHER, ROUND FLAT, 1 3/8" 0.D., 9/16" HOLE
91.13 2 - — |Lock WASHER, SPRING FOR 3/4" BOLT
19.71 2 - — |BOLT MACHINE, 3/4"x12"
64.22 4 - — [LocknuT FOR 5/8" BOLT WITH HEX NUTS
20.41 2 - — [BOLT, U, 5/8"x3" LONG, WITH 4 HEX NUTS 6033
c 1 - — [ AnGLE 1RON 6041
HISTORICAL REFERENCE ONLY o) 9/1/26 HISTORICAL REFERENCE .
A7-KR
NOT TO BE USED FOR NEW CONSTRUCTION
SEE_NEW _STANDARD DESIGN DRAWING 41 6159 AND 41 6169 (HS-1)| | B ;;3[7)59)4 REDRAWN.

SUPERSEDES DWG NO. 40-D-5428

UNITED STATES DEPARTMENT OF ENERGY

WESTERN _AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

TYPE HS 138KV AND 161KV
SUSPENSION STRUCTURE

DESIGNED

BUREC

c
A

JuLy 1, 1981 |

REF (S):
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STRUCTURE MATERIAL
PART | QUANTITY DWG
NO. [ 138kv [ 161KV DESCRIPTION NO. 41
1 2 2 |POLE, SEE STRUCTURE LIST FOR HEIGHT
L 14.72 2 2 |BOLT, DOUBLE ARMING, 7/8 14" WITH 4 NUTS, USE EXTRA NUTS AS LOCKNUTS
e N e 7 o P P E— g| 14.76 2 2 |BOLT, DOUBLE ARMING, 7/8"x22" WITH 4 NUTS USE EXTRA NUTS AS LOCKNUTS
19.33 4 4 |BOLT, MACHINE, 1/2"x14"
19.46 | 12 12 |BOLT, MACHINE, 5/8'x6"
E E E 19.81 3 3 |BOLT, MACHINE 7/8"x2 1/2"
= == = 22.70 4 — |BRACE, KNEE, SPACING 6'-8'", DROP 5'-0"", 3 3/8"x4 3/8" SECTION
El:’ i T 1 \JI’E: 22.77 - 4 |BRACE, KNEE, SPACING 8'—2", DROP 6'—0", 3 3/8"x4 3/8" SECTION
H H N H H 25.301 2 — | CROSSARM, WwooD, 3 5/8"x11 1/2"x29'-0" 6025
25.302 | - 2 |CROSSARM, WOOD, 3 5/8"x11 1/2"x35'—0'" 6025
40.60
OR 3 3 |FITTING, PHASE |SELECT PHASE FITTING WITH DIMENSION "B" TO MATCH POLE GAIN| 6039
40.61
64.21 4 4 [LOCKNUT FOR 1/2" BOLT
64.22 | 12 12 |LOCKNUT FOR 5/8" BOLT
64.24 3 3 |LOCKNUT FOR 7/8" BOLT
68.31 4 4 |PLATE, FLAT GAIN 6039
68.83 4 4 |PLATE, RIBBED TIE 6039
79.50 3 3 |SHACKLE, TWISTED 6039
91.11 4 4 |LOCK WASHER, SPRING, FOR 1/2" BOLT
91.12 | 12 12 |LOCK WASHER, SPRING, FOR 5/8" BOLT
% Py N 9114 | 1 11 |LOCK WASHER, SPRING, FOR 7,/8" BOLT
48.10 DEAD END %\ N%’ TENSION *%\\ 91.60 | 4 4 [wASHER, SQUARE, FLAT, 2"x2"x1/8", 9/16" HOLE
S é@/ \O% 91.62 | 12 12 |WASHER, SQUARE, FLAT, 2 1/4'x2 1/4"x3/16", 11/16" HOLE
7 \N 22.903 |1 OR 2| - |X-BRACE, COMPLETE WITH FITTINGS (3 3/8"x4 3/8") 6029
22.97 — |1 OR 2[X-BRACE, COMPLETE WITH FITTINGS (3 3/8"x5 3/8") 6029
DETAIL OF OVERHEAD GROUND WIRE ATTACHMENT % |GROUNDING MATERIAL PART NUMBERS AND DESCRIPTION, SHOWN ON 41 1012
L VERH U H
@ A INSULATOR MATERIAL
INSTALL BOLTS FOR " , UANTITY
ATTACHING X-BRACE e ANGLE OR SIDE GUY o q DESCRIPTION e,
WITH HEADS TO = @ OR @ . 138KV 161KV .
OUTSIDE OF STRUCTURE 27.81 3 3 CLAMP, SUSPENSION WITH SOCKET FITTING (FOR CONDUCTOR) | 1000
48.10 3 3 HOOK, SUSPENSION 1003
‘. 51.65 | 24]3 STRINGS OF 8 |30[3 STRINGS OF 10[INSULATOR, SUSPENSION TYPE, 10" DIA. 5 3/4" SPACING | 1000
“ OVERHEAD GROUND WIRE MATERIAL
QUANTITY
PART ) DESCRIPTION DWG NO.
NO. | susPeNsION | ‘Fup’ | TENSION 41
9.20 - 2 2 |BAND, FOUR-WAY STRAIN 6030
9.43,
DETAIL OF CROSSARM ATTACHMENT N R I N I oo
9.45 .
27.86 28 - — |CLAWP, SUSPENSION, WITH 2 1/4" LINK
‘Fi IF TWO X—BRAGES 29.40 2 - — |cLIP, GROUND, WITH 3/8"x1 1/2" CARRIAGE BOLT 603%0’336'037
QSETSRE?PIQEDAP/{\E‘?TALL OMIT ON CENTER 29.50 - 2 2 CLIP, GROUND, WITH 3/4"x2 1/2'" CONE HEAD BOLT 6030
2/ e 7 \ B PHASE FITTING ASSEMBLY 35.20 - 2 4 |DEAD END, COMPRESSION TYPE 0.G.W.
z FOR 75'-0" STRUCTURE AND UNDER 58.11 OR _ 2 4 LINK, CONNECTING, FOR EYE-TYPE DEAD END, USE 58.11 6030
INSTALL ONE X-BRACE, FOR STUCTURES 58.13 PR. FOR CLEVIS-TYPE DEAD END, USE 58.13
l¢i———— STRUCTURE GROUND WIRES ——— 80'-0" AND OVER INSTALL TWO X-BRACES 64.20 2 - - LOCKNUT FOR 3/8'" BOLT
B W NS, TN LSS NN SN Y SASUSISYNINIS T 64.23 2 2 2 |LOCKNUT FOR 3/4" BOLT
THIS HOLE BORED IN FIELD 77.27 2 4 4 |LAG SCREW, 1/2'x4", FETTER DRIVE THREAD
1'—0" OR AS SPECIFIED Y 20.41 2 - ~ [BOLT, "U", 5/8"x3" LONG, WITH 4 HEX NUTS
91.22 - 4 4 |WASHER, ROUND FLAT, 1 3/8" 0.D., 9/16" HOLE
q 64.22 4 - — |LOCKNUT FOR 5/8" BOLT WITH HEX NUTS
= gﬁg{Ahb MﬁggﬁNE{ﬁgLT 91.12 4 - — |LOCKWASHER, SPRING FOR 5/8" BOLT
:; HEAD DOWN 91.13 2 - — |Lock WASHER, SPRING FOR 3/4' BOLT
19.71 2 - — [BOLT WACHINE, 3/4"x12"
DETAIL OF KNEE BRACE DETAIL OF PHASE C : N ~ | ANGLE IRON 6041
ATTACHMENT TO POLE FITTING ATTACHMENT
HISTORICAL REFERENCE ONLY (o A HISTORICAL REFERENCE.
NOTES NOT TO BE USED FOR NEW CONSTRUCTION —
— -27- REDRAWN.
1 g?g&‘,’,’oakﬁg SCREWS AND WASHERS FOR EACH FOUR_WAY SEE_NEW STANDARD DESIGN DRAWING 41 6159 AND 41 6129(HSB-1)|| B (,;%»
%’ AXEEHSEL‘FY&EEQHESEEEIF/&I% 2 174" LINK NOT REQUIRED SUPERSEDES DWG NO. 40-D-5683
" WHEN TYPE B POLE TOP BAND, DWG NO. 41 6035, IS USED. WESTENRII\IE?AF%TE/XESF’BWEETME%%\lENSE'FFJATION
4. X WHEN AN ADDITIONAL DISC IS USED ON ANGLE CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
ST, A1 il Gt A hossncs
V?';;Q?E 7.AO.. 29]‘ & 14-z T 7Z-/c2)" 7|M6” 9-P0" 4.RO.. 5. 8 GREATER THAN 22-INCH LENGTH WAY BE REQUIRED FOR TRANSMISSION LINE STANDARDS
161KV 8'-0" |35'-0"(17'-0"| 8'-6" ] 9'-0" | 9'-0" | 4'-6" I | PE HSB 138KV AND 1 61 KV
REFERENCE DRAWINGS SUSPENSION STRUCTURE
GROUNDING DETAILS _ _ _ _ _ _ 41 1012
?(RélﬁkéEGDé#RIEAINING DETAILS WITH OGW_ — — — _ _ _ 1} gg%g
H-FRAME ANGLE IRON DETAILS_______ """ """ 41 6041 DESIGNED BUREF — — — — — — — — APPROVED BUREE — — — — — —————
GUY ARRANGEMENT-ASSEMBLY-H-FRAME_ _ _41 6051 AND 41 6052
c
A JUNE 30, 1981 | 41 | 6007
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STRUCTURE MATERIAL
PART QUANTITY DWG
NO. 138KV | 161KV DESCRIPTION NO. 41
1 3 3 |POLE, SEE STRUCTURE LIST FOR HEIGHT
- 9.20 4 4 |BAND, FOUR-WAY STRAIN 6030
? 93.10 58.11 ¢| 14.77 2 2 |BOLT, DOUBLE ARMING, 7/8"x24", USE EXTRA NUTS AS LOCKNUTS
- 79.50 ¢| 14.81 1 1 |BOLT, DOUBLE ARMING 7/8"x32", USE EXTRA NUTS AS LOCKNUTS
wl 19.33 8 8  |BOLT, MACHINE, 1/2''x14"
‘ — 19.46 16 16 |BOLT, MACHINE 5/8''x6"
:c|> ? 19.47 8 8  |BOLT, MACHINE 5/8"x7"
+ { 19.23 2 2 |BOLT, MACHINE, WITH HEXAGONAL HEAD, 1/2''x5 1/2", NO NUT
‘ - 19.78 3 3 |BOLT, MACHINE, 3/4'x28"
- @ 19.29 1 1 |BOLT, MACHINE, WITH HEXAGONAL HEAD, 1/2"x3', NO NUT
. :T @ 22.96 2 2 [X-BRACE, 3 3/8"x5 3/8" FOR 18' POLE SPACING
Q@ 23.12 3 3 |BRACKET, ANGLE 6044
EI 25.309 2 2 j j
- A T > ~——{CROSSARM, 00D, 3 5/8"x11 1/2"x(SEE 41 4026) 6026
DETAIL OF OVERHEAD GROUND WIRE :
B | ATTACHMENT 27.55 3 3 |CLAMP, PARALLEL GROOVE, 2 BOLT, COPPER-ALLOY 1012
27.30 6 6 |CLAMP, GUY, 6", 3-BOLT
OR 29.50 4 4 |CLIP, GROUND, WITH 3/4"x2 1/2" CONE HEAD BOLT 6030
31.81 12 12 |CONNECTOR, 4" SHEAR PLATE, FOR 7/8" BOLT
31.90 2 2 |CONNECTOR, 4" SPLIT RING
40.53
SELECT PHASE FITTING WITH DIMENSION "B
0% 6 6 |FITTING, PHASE WHICH MAKES BEST FIT BETWEEN CROSSARMS | 6939
58.11 6 6  |LINK CONNECTING, PAIR 6030
INSTALL BOLTS FOR 58.12 2 2 [LINK CONNECTING, PAIR 6030
ATTACHING X-BRACE 64.21 8 8 LOCKNUT FOR 1/2'" BOLT
WITH HEADS TO OUTSIDE 64.22 24 24 [LOCKNUT FOR 5/8" BOLT
b OF STRUCTURE 64.23 7 7 [LocknuT FOR 3/4 BOLT
z IF TWO X-BRACES 68.31 6 6  |PLATE, FLAT GAIN 6039
B ARE SPECIFIED INSTALL 68.83 6 6 PLATE, RIBBED TIE 6039
- - 5 BOLTS 1'-6" APART 77.27 8 8  |LAG SCREW, 1/2''x4", FETTER DRIVE THREAD
1 "
% ] 82.30 AS REQUIRED STEEL STRAND, 7-WIRE, 7/16" HIGH STRENGTH
A//STRUCTURE GROUND WIRE 4 STRUCTURE GROUND WIRE 91.11 11 11 LOCK WASHER FOR 1/2" BOLT
91.12 24 24 [LOCK WASHER FOR 5/8" BOLT
91.14 6  |LOCK WASHER FOR 7/8" BOLT
K ——— DETAIL OF CROSS ARM ATTACHMENT 91.22 8  |WASHER, ROUND FLAT, 1 3/8" 0.D., 9/16" HOLE
| FOR OUTSIDE POLES 91.25 6  |WASHER, ROUND FLAT, FOR 3/4"—BOLT
z z 91.60 16 16 |WASHER, SQUARE, FLAT, 2"x2"'x1/8"x9/16" HOLE
| 91.62 24 24  |WASHER,SQUARE, FLAT, 2 1/4"x2 1/4x3/16", 11/16" HOLE
@ 93.10 6 6 | SHEAVE WHEEL 6030
?L\WW_«WW_W N ‘WV /‘ # GROUNDING MATERIAL PART NUMBERS AND DESCRIPTION, SHOWN ON 41 1012
T T
[l Il
IAAN
[l l
: BiC! @D
% NOTES
@ 1. g'erAmoBkﬁg SCREWS AND WASHERS FOR EACH FOUR-WAY
VOLTAGE| A z K Y T 2. ADJUST NUTS AND ANGLE BRACKET SO THAT BRACKET IS
138KV |8 6" |18'-0"|10'-0"| 6'-9" | 2' -0 @@@@ 3 FRE%ET%NSL:J(I%’EN SPECIFIED
161KV 8'-6" |18'-0"[10'-0"| 6'-9" | 2'-0" 27.55 4: ;OEIEEATER LENGTH MAY BE RI'fQUIRED FOR EXTRA LARGE
DETAIL OF CROSS ARM ATTACHMENT
FOR CENTER POLE REFERENCE DRAWINGS
e Py
T INSULATOR MATERIAL GUY ARRANGEMENT FOR TYPE 3AC WITH OCW_ __ __41 6054
PART q DESCRIPTION DWG
NO. 138KV 161KV NO. 41
27.81 3 3 CLAVP, SUSPENSION WITH SOCKET FITTING 1000 Il-il:([)'?T'ol'gIgeLUgEEEIB(E)scﬁESNgNSTRUCTION
48.10 3 3 HOOK, SUSPENSION 1000 USE ON CENTER PHASE
3 STRINGS 3 STRINGS |INSULATOR, SUSPENSION TYPE, 10" DIAMETER, 5 3/4"
51.65 |30 3 . . . 1000
OF 10 OF 11 |SPACING D [8r24c26 HISTORICAL REFERENCE
750}35 5 5 ROD, ARMOR, TAPERED, STNGLE SUPPORT FOR ACSR, SET ROD, | oo ATKR
J5ns ARMOR, PREFORMED, SINGLE SUPPORT FOR ACSR, SET ) c [z REDRAWN.
o A7-DDD
OVERHEAD GROUND WIRE MATERIAL v SUPERSEDES DWG NO. 40-D-5688
UANTITY UNITED STATES DEPARTMENT OF ENERGY
o, : DESCRIPTION oS WESTERN _AREA POWER ADMINISTRATION
. 138KV | 161KV NO. 41 CORPORATE SERVICES OFFIGE — LAKEWOOD, COLORADO
9.20 2 2 |BAND, FOUR-WAY STRAIN
27.86 2 2 |CLAWP, SUSPENSION, WITH 2 1/4" LINK OggT(I)EGCE‘g-erSBE?égE TRANSMISSION LINE STANDARDS
29.50 2 2 |CLIP, GROUND WITH 3/4"x2 1/2' CONE HEAD BOLT 6030 TY
64.23 2 2 [Locknut FOR 374 BOLT PE 3AC 138KV AND 1 61 KV
75.42 2 2 [ROD, ARMOR, PREFORMED DETAIL OF PHASE FITTING ASSEMBLY SUSPENSION STRUCTURE
77.27 4 4 |LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
79.50 2 2 SHACKLE, TWISTED 6039 sUREC -
91.22 4 4 |WASHER, ROUND FLAT, 1 3/8" 0.D., 9/16" HOLE DESIONED =5 — — — — — — — — APPROVED B8 — — = — = — = ——
(] AucusT 6, 1979 41 | 6008
REF (S):
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STRUCTURE MATERIAL
PART QUANTITY DWG
@@ @@ DESCRIPTION
* * NO. 138KV 161KV NO. 41
ASG (COND) @ 89.20 @ @ 89.20 1 3 3 |POLE, SEE STRUCTURE LIST FOR HEIGHT
Y ) 3.15 2 2 |ANCHOR, EXPANDING TYPE
\/% = fﬂv = ] 9.20 3 3 |BAND, FOUR—WAY STRAIN 6030
) ; ——— — 7 — - — " ol 14,77 5 5 |BOLT, DOUBLE ARMING, 7/8"x24", USE EXTRA NUTS AS
" 5 & ,é' 3 | : LOCKNUTS
o Y Y Y < : sl 811 1 , [BOLT, DOUBLE ARMING, 7/8"x32", USE EXTRA NUTS AS
?ls 4 @ | 7 T - LOCKNUTS
L 19.33 12 12 |BOLT, MACHINE, 1/2"x14"
—-{I —— = [ i = ——— 19.46 | 32 32 |BOLT, MACHINE, 5/8'"x6"
Lo 4F \%\ v \%\ b [ (27.85) DETAIL OF OVERHEAD GROUND WIRE 19.47] 8 | & [B0LT, WACHINE, 5/8"x7"
. . ATTACHMENT 19.78 3 3 |BOLT, MACHINE, 3/4"x28"
9 ZOT /< \\\\ \\\\ 48.10 \\\ _ i 19.81 4 4 |BOLT, MACHINE, 7/8"x2 1/2"
@ \% 19.87 3 3 |BOLT, MACHINE, 7/8"'x14"
N\~ ADG (COND) @ 5 BRACE, KNEE, SPACING 6'—2"", DROP 6'—9", 3 3/8"x4 3/8"
22.74 4 4 [SreTToN
_ » !
W Ak ,{5 @ 3123 3 |BRACKET, ANGLE 6044
NN 7 ANN . 25.300| 2 2
| N 0 N P 25.310] 2 2 |CROSSARM, WOOD, 3 5/8'"x11 1/2"x(SEE 41 6026) 6026
AN 7 N /
NN o \\\\ o 25.311| 2 2
N N7 35.30 4 4 |DEADEND, AUTOMATIC VISE TYPE FOR GUY STRAND, SHORT BAIL
N 3%/ \ ig/ 29.50 3 3 |CLIP, GROUND, WITH 3/4"x2 1/2" CONE HEAD BOLT 6030
7 \\\\ 7 \\\\ 31.81 24 24 |CONNECTOR, 4" SHEAR PLATE, FOR 7/8" BOLT
7 NN 7 RN INSTALL BOLTS FOR 31.90 2 2 |CONNECTOR, 4" SPLIT RING
i AN e DS ATTACHING X—BRACE 20.53
.7 NS 0 NN WITH HEADS TO OUTSIDE
7 |47 Ny OF STRUCTURE DETAIL OF CROSSARM ATTACHMENT - UPPER CROSSARMS w036 | | L s |SELECT PHASE FITTING WITH DIMENSION|
< N i ol
/ 1174 | AND FOR OUTSIDE POLES — LOWER CROSSARMS 20.60 CROSSARMS
9 ; OR 4 4 :
—HT IF TWO X-BRACES 40.61
‘ ARE SPECIFIED, @ 58.11 4 4 |LINK, CONNECTING, PAIR 6030
STRUCTURE GROUND WIRES ——I| INSTALL BOLTS =
? 1'=6" APART N 89.20 2 2 |TURNBUCKLE, CLEVIS-EYE, 7/8"x12" s
Y | A 64.21 12 12 |LOCKNUT FOR 1/2" BOLT
Y /Q OF 4 IR %~ | ) 64.22 | 40 40 |LOCKNUT FOR 5/8" BOLT
SURVEY } H H } 64.23 6 6 |LOCKNUT FOR 3/4'" BOLT
Ly 64.24 7 7 |LOCKNUT FOR 7/8" BOLT
68.31 12 12 |PLATE, FLAT GAIN
68.83 | 12 12 |PLATE, RIBBED TIE 6039
A @@ 77.27 6 6 |LAG SCREW, 1/2"x4", FETTER DRIVE THREAD 6039
N @@ 82.32 | AS REQD STEEL STRAND, 7-WIRE, 7/16" HIGH STRENGTH
91.11 12 12 |LOCK WASHER FOR 1/2" BOLT
‘ 2 DETAIL OF CROSSARM ATTACHMENT 91.12| 40 40 |LOCK WASHER FOR 5/8" BOLT
@ <2 CENTER POLE — LOWER CROSSARMS : .
: &= i | 91.14| 19 19 |LOCK WASHER FOR 7/8" BOLT
== 5|8 = =S 91.22 6 6 |WASHER, ROUND FLAT, 1 3/8" 0.D., 9/16" HOLE
1 as 91.25 6 6 |WASHER, ROUND FLAT, FOR 3/4"—BOLT
o AN(;-IORS 91.57 2 2 |WASHER, SQUARE, CURVED, 4'x4"x1/4", 15/16"—INCH HOLE
@ 91.60 | 22 22 |WASHER, SQUARE, FLAT, 2"'x2"x1/8", 9/16" HOLE
91.62| 40 40 |WASHER, SQUARE, FLAT, 2 1/4'x2 1/4"x3/16", 11/16" HOLE
VOLTAGE A 7 K Y T 93.10 4 4 |SHEAVE WHEEL 6030
138KV 8'-6" 18'=0" | 10'=0" | 6'-9" 210" A 1 1 POLE ANCHOR ASSEMBLY 6043
161KV 8'—6" | 18'=0" | 10'=0" | 6'=9" | 2'—0" grfo?rg[gm MATERIAL PART NO'S. AND DESCRIPTION SHOWN ON
OMIT ON CENTER PHASE
INSULATOR MATERIAL FITTING ASSEMBLIES
HISTORICAL REFERENCE ONLY
PART QUANTITY ESORIPTION DWG 1 NOT TO BE USED FOR NEW CONSTRUCTION
NO. 138KV 161KV NO. 41 DETAIL OF PHASE FITTING ASSEMBLY
27.81 3 3 CLAMP, SUSPENSION WITH SOCKET FITTING 1000
48.10 3 3 HOOK, SUSPENSION 1000 ~ C |82k HISTORICAL REFERENCE
3-STRINGS OF 3-STRINGS OF |INSULATOR, SUSPENSION TYPE, 10" DIAMETER 52614 REDRAWN
51.65] %0 10 3 ik 5 3/4" SPACING 1000 NOTES B |x7-o00
1. USE THO_LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
. SUPERSEDES DWG NO. 40-D-5689
P A TS ey VESTEN Aa PR AN STRATION
PART QUANTITY DWG NO. 3. # USE ONLY WHEN SPECIFIED. Y.
NO. 138KV T61KY DESCRIPTION 41 4. 9 GREATER LENGTH MAY BE REQUIRED FOR EXTRA LARGE POLES. CORPORATE SRVICES OFF ICE — LAHEWOOD, COLDRADD
9.20 1 1 iﬁ/l:'[;; FZﬂg;g:\SKIELRAﬁTH e REFERENCE DRAWINGS TRANSMISSION LINE STANDARDS
27.86 2 2 "
: : GROUNDING DETAILS — — — — . ____ 41 1012 TY
29.50 1 1 CLIP, GROUND WITH 3/4"x2 1/2" CONE HEAD BOLT 6030 ] DRILLING AND GAINING DETAILS_ __ __ _____ 41 6024 PE 3AD 138KV AND 161KV
64.23 1 1 LOCKNUT FOR 3/4" BOLT THIS HOLE I @@@@ GUY ARRANGEMENT FOR TYPE 3AC WITH OGW___ 41 6054 SUSPENSION STRUCTURE
77.27 2 2 LAG SCREW, 1/2"x4", FETTER DRIVE THREAD BORED IN FIELD
79.50 2 2 SHACKLE, TWISTED 6039 M DESIGNED BWREC__ APPROVED BUREC
91.22 2 2 WASHER, ROUND FLAT, 1 3/8" 0D, 9/16" HOLE DETAIL OF BRACE ATTACHMENT
o APRIL 21, 1981 | 41 | 6009
. ,
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22.90

INSTALL BOLTS
FOR ATTACHING

X-BRACE WITH HEAD

TO OUTSIDE OF STRUCTURE

GROUND WIRES/

RACE

\
e € SURVEY

T

FOR TWO X-BRACES
INSTALL BOLTS

18" APART

11-0"

6"

FOR 75'—0" STRUCTURE AND

UNDER INSTALL ONE X-BRACE,

FOR 80'—-0" STRUCTURE AND
OVER INSTALL TWO X-BRACES

VOLTAGE A L A /2 M Px
30° 39°
PROTECTIVE [PROTECTIVE
ANGLE ANGLE
69KV 6' 6" 3o 21'—0" | 10'=0" | 5'—0" | 5'—6" | 4'—0"
115KV 6' 6" 3o 25'—0" | 12'=0" | 8'=0" | 6'-6" | 6'-0"

STRUCTURE MATERIAL
s
, 0. | 'GRouND WIRES. | "GROUND WIRES DESCRIPTION e
69KV | 115KV | 69KV | 115KV
1 2 2 2 2 |POLE
5.56 2 - 2 — |CROSSARM, WOOD, 2 5/8"x9 1/2"'x21'—0" 6023
/ 5.59 - 2 - 2 |CROSSARM, WOOD, 2 5/8"x9 1/2"'x25'—0" 6023
N | 14.75 2 2 2 2 |BOLT, DOUBLE ARMING, 7/8"x20" W/4 NUTS, USE EXTRA NUTS AS LOCKING NUTS
3 19.32 1 1 4 4 |BOLT, MACHINE, 1/2"x12"
e S 19.45 | 12 12 12 12 |BOLT, MACHINE, 5/8'x5"
7 22.90 [1O0R 2|1 OR 2|1 OR 2|1 OR 2 |X-BRACE, COMPLETE WITH FITTINGS, 3 3/8'x4 3/8" 6029
g 28:;8 SELECT PHASE FITTING WITH DIMENSION 'B', NEAREST TO
@ g @ R 3 3 3 3 |FITTING, PHASE | GAINING DIWENSION '8', DRAWING NUMBERS 41 6066 & 6038
] 40.51
E 64.21 1 1 1 4 |LOCKNUT FOR 1/2" BOLT 6038
64.22 | 12 12 12 12 |LOCKNUT FOR 5/8" BOLT
VN M 68.30 4 4 4 4 |PLATE, FLAT GAIN 6038
68.82 4 4 4 4 |PLATE, RIBBED TIE 65038
79.50 3 3 3 3 |SHACKLE, TWISTED 5038
SUSPENSION 91.11 1 1 4 4 |LOCK WASHER, SPRING, FOR 1/2" BOLT
29.50 91.12 | 12 12 12 12 |LOCK WASHER, SPRING, FOR 5/8" BOLT
423 91.22 91.14 1 1 4 4 |LOCK WASHER, SPRING, FOR 7/8" BOLT
77.27 91.60 1 4 4 4 |WASHER, SQUARE FLAT, 2"x2"x1/8", 9/16" HOLE
91.62 | 12 12 12 12 |WASHER, SQUARE FLAT, 2 1/4"'x2 1/4"x3/16", 11/16" HOLE
PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
INSULATOR MATERIAL
PART 69KV 115KV DESCRIPTION DWG NO.
- Ijﬁ - NO. 41
N 27.81 3 3 CLAMP, SUSPENSION, WITH SOCKET FITTING (FOR CONDUCTOR) | 1000
2 \\(\\\ 48.10 3 3 HOOK, SUSPENSION 1003
N " "
\\\\\\\\\ 51.65| 12 |3 STRINGS | 5 [3 STRINGS [INSULATOR, SUSPENSION TYPE, 10" DIAMETER, 5 3/4 1000
s SN 75.15 5 s ROD, ARMOR, TAPERED, SINGLE SUPPORT (FOR ACSR ONLY) 1000
if N 75.18 ROD, ARMOR, PREFORMED, SINGLE SUPPORT (FOR ACSR ONLY)
N
\\?\é\\ OVERHEAD GROUND WIRE MATERIAL
f\J M PART NO. |SUSPENSION| DEADEND | TENSION DESCRIPTION DWG NO. 41
9.20 - 2 2 |BAND, FOUR—WAY STRAIN 5030
N 9.38, 9.39
DEAD END TENSION OR 9.40 2 B - BAND, POLE TOP 6035, 6036,
29.40 2 Z — |CLIP, GROUND WITH 3/8'x1 1/2" CARRIAGE BOLT 6037
27.86 2 4 - — |CLAMP, SUSPENSION, WITH 2 1/4" LINK
DETAIL OF OVERHEAD GROUND WIRE ATTACHMENT 29.50 - 2 2 CLIP, GROUND WITH 3/4"x2 1/2" CONE HEAD BOLT 6030
35.20 - 2 4  |DEAD END, COMPRESSION TYPE, FOR OVERHEAD GROUND WIRE
58.13 - 2 4 |LINK, CONNECTING, PAIR 5030
64.23 - 2 2 |LOCKNUT FOR 3/4" BOLT
°R 77.27 2 4 4  |LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
i 79.10 2 4 Z — |SHACKLE, ANCHOR TYPE 6036, 6037
ﬂ 91.22 - 4 4 |WASHER, ROUND FLAT, 1 3/8" 0D, 9/16" HOLE
é 64.20 2 - — |LOCKNUT FOR 3/8" BOLT
== || & 75.42 2 SETS - — [ROD, ARMOR, PREFORMED
= : REFERENCE DRAVINGS P R S
DRILLING AND GAINING DETAILS WITH GG =~ .- SEE NEW STANDARD DESIGN DRAWING
DETAIL OF CROSSARM ATTACHMENT 30° PROTECTIVE ANGLE_ _ _ _ _ _ _ __ _ _ _ __ 41 6021 41 6117(69KV HS—-1) & 41 6122(115KV HS-1)
GUE—?&&QEGEMENT_ASSEMBLY_ 41 6051 AND 41 6052 8/24/26 HISTORICAL REFERENCE
A A INE 59 DRILLING AND GAINING DETAILS (WITHOUT OGW)_ _41 6066 E [V :
DRILLING AND GAINING DETAILS WITH OGW —
WITH HEAD DOWN 39° PROTECTIVE ANGLE_ _ _ ____ __ _____ 41 6068 D |50 REDRAWN.
GUY ARRANGEMENT-WITH GUY STUB AND
OVERHEAD GROUND WIRE- — — ———————— - 41 6086 SUPERSEDES DWG NO. E40-D-4804
6" OMIT ON UNITED STATES DEPARTMENT OF ENERGY
t  CENTER PHASE WESTERN AREA POWER ADMINISTRATION
FITTING CORPORATE SERVICES OFFICE — LAKEWQOOD, COLORADO
ASSEMBLY NOTES STANDARD DESIGNS
SRR, TRANSMISSION LINES
3. A ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT REQUIRED TYPE HS 69 AND 115KV
WHEN TYPE 'B' POLE TOP BAND, DWG NO. 41 6035 IS USED. SUSPENSION STRUCTURE
4. % WHEN AN ADDITIONAL DISC IS USED ON ANGLE
STRUCTURES, AT RAILROAD OR MAIN HIGHWAY CROSSINGS,
DIMENSIONS SHALL BE INCREASED ONE FQOT. bESIoNeD BWREC_ ppPROVED BUREC _
5. # GREATER THAN 20 INCH LENGTH MAY BE REQUIRED FOR
DETAIL OF PHASE FITTING ASSEMBLY : T e o T 41 T 6070
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STRUCTURE MATERIAL
s
PART | WITH OVERHEAD | W/OUT OVERHEAD DWG NO.
L 1 7 NO. | GROUND WIRES | GROUND WIRES DESCRIPTION 41
" 2 B " 5 69KV | 115KV | 69KV | 115KV
i T =T = - 1 2 2 2 2 |POLE
| | | 79.10 / 25.581 2 2 2 2 |CROSSARM, WOOD, 2 5/8"x9 1/2''x25'—0" 6023
H | : \< /l @ ’ 14.72 2 2 2 2 |BOLT, DOUBLE ARMING, 7/8"x14" WITH 4 NUTS, USE EXTRA NUTS AS LOCKNUTS
L 4 ¢l 0 | s[14.75 2 2 2 2 |BOLT, DOUBLE ARMING, 7/8"x20" WITH 4 NUTS, USE EXTRA NUTS AS LOCKNUTS
ot N 4 " 5 19.32 4 4 4 4 |BOLT, MACHINE, 1/2"x12"
I I ¥ @ - 7 S 19.45 | 12 12 12 12 |BOLT, MACHINE, 5/8"x5"
” ! = 19.82 3 3 3 3 |BOLT, MACHINE, 7/8"x3"
T @ 22.67 7 7 7 4 |BRACE, KNEE, SPACING 5'—8", DROP 5'—8", 3 3/8"x4 3/8" SECTION
- 40.52 3 3 3 3 |FITTING, PHASE 6038
H— 64.21 1 1 1 4 |LOCKNUT FOR 1/2" BOLT
o o 64.22 | 12 12 12 12 |LOCKNUT FOR 5/8" BOLT
B & 64.24 3 3 3 3 |LOCKNUT FOR 7/8" BOLT
[ ()
N\ 68.30 7 7 7 4 |PLATE, FLAT GAIN 6038
68.82 7 7 7 4 |PLATE, RIBBED TIE 6038
< 79.50 3 3 3 3 |SHACKLE, TWISTED 6038
SUSPENSION 9111 7 7 7 4 |LOCK WASHER, SPRING, FOR 1/2" BOLT
29.50 91.12 | 12 12 12 12 |LOCK WASHER, SPRING, FOR 5/8" BOLT
p ; ——5 o4 .23 91.22 9114 | 11 1 K 11 |LOCK WASHER, SPRING, FOR 7/8" BOLT
. 77.97 91.60 7 7 7 4 |WASHER, SQUARE FLAT 2"x2"x1/8", 9/16" HOLE
5 = 91.62 | 12 12 12 12 |WASHER, SQUARE FLAT 2 1/4"x2 1/4"x3/16", 11/16" HOLE
% 2 - i = @ 22.90 |[1OR2|1OR 2|1 OR 2|1 OR 2 |[X-BRACE, COMPLETE WITH FITTINGS, (3 3/8'x4 3/8") 6029
LINE GUYS - L T PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
é R ANGLE OR ~ INSULATOR MATERIAL
N’ SIDE GUY .
@ {{ o PART 69KV 115KV DESCRIPTION DUG NO-
— Y oiedbdbd [ NO. 41
@ ¥ N 27.81 3 3 CLAMP, SUSPENSION, WITH SOCKET FITTING (FOR CONDUCTOR) | 1000
EX T NN 48.10 3 3 HOOK, SUSPENSION 1003
INSTALL BOLTS X-BRACE S NSAN o165 | 12 |3-STRINGS | ,, [3-STRINGS |INSULATOR, SUSPENSION TYPE, 10" DIAMETER, 5 3/4" 1000
FOR ATTACHING ~ SN . OF 4 oF 7 SPACING
X-BRACE WITH HEAD i 4 NN -5 75
o OUSIOE. OF STRUCTURE - \\go\\ ] s s ROD, ARMOR, PREFORMED, SINGLE SUPPORT (FOR ACSR ONLY) [
_ N \>\\ 75.18 ROD, ARMOR, PREFORMED, SINGLE SUPPORT (FOR ACSR ONLY)
N QO
i 22.90 B FOR TWO X-BRACES NN OVERHEAD GROUND WIRE MATERIAL
INSTALL BOLTS
A 18" APART PART NO. |SUSPENSION| DEADEND | TENSION DESCRIPTION DWG NO. 41
D 9.20 - 2 2 |BAND, FOUR-WAY STRAIN 5030
DNDER TNSTALL ONE. -BRACE, DEAD END TENSTION 9.3 oo 2 - - |BaND, POLE ToP 6035, 6036,
FOR 80'—0" STRUCTURE AND -
OVER INSTALL TWO X-BRACES 29.40 2 - — |CLIP, GROUND WITH 3/8"x1 1/2" CARRIAGE BOLT 6037
‘\ of A 27.86 2 - — [CLAMP, SUSPENSION, WITH 2 1/4" LINK
EESS%U&ERES/ DETAIL OF OVERHEAD GROUND WIRE ATTACHMENT 29.50 - 2 2 |CLIP, GROUND WITH 3/4"x2 1/2' CONE HEAD BOLT 6030
\ 35.20 - 2 4  |DEAD END, COMPRESSION TYPE, FOR OVERHEAD GROUND WIRE
|
/Q SURVEY 58.13 - 2 4 |LINK, CONNECTING, PAIR 6030
64.23 - 2 2 |LOCKNUT FOR 3/4" BOLT
- @ A 77.27 2 4 4 |LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
79.10 2 - — |SHACKLE, ANCHOR TYPE 6036, 6037
91.22 - 4 4 |WASHER, ROUND FLAT, 1-3/8" OD, 9/16" HOLE
< . 64.20 2 - — [LOCKNUT FOR 3/8" BOLT
© 75.42 2 SETS - — |ROD, ARMOR, PREFORMED
= HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION
SEE NEW STANDARD DESIGN DRAWING
DETAIL OF CROSSARM ATTACHMENT 41 6123(69 AND 115KV HSB-1)
REFERENCE DRAWINGS E %g%zs HISTORICAL REFERENCE.
GROUNDING DETAILS _ __ _ _ _ _ ___ __ _____ —41 1012 1-30-12 CORRECTED A TYPO IN THE NOTES AND ADDED A
2 72 @ INSTALL MACHINE DRILLING AND GAINING DETAILS WITH GGW — D A7 kre WISSING PART NO.
z BOLT PART NO. 19.32, 30° PROTECTIVE ANGLE_ _ _ —_ _ ___ __ _ __ 41 6021
1 @ WITH HEAD DOWN GUY ARRANGEMENT-ASSEMBLY- C 51411 REDRAWN.
H-FRAME _ _ _ _ _ _ _ _ _ _ _ _ __ 41 6051 AND 41 6052 A7-DDD
DRIETNG AlD SAINING DETATLS yNITHOUY O0W-——41 eoss SUPERSEDES DWG NO. E40-D-4805 & 40-D-3802
VOLTAGE A L Z 2/2 M P* R 390 PROTECTIVE ANGLE ______________ 41 6068 UNITED STATES DEPARTMENT OF ENERGY
T GUY ARRANGEMENT-WITH GUY STUB AND WESTERN AREA POWER ADMINISTRATION
WITH OGW OGW OVERHEAD GROUND WIRE_ _ _ _ _ _ _ _ _ _ _ _ _ _ 41 6086 CORPORATE SERVICES OFFICE — LAKEWQOOD, COLORADO
FOR LINES CENLT ON e @ NOTES STANDARD DESIGNS
WITH 30° OR FITTING Y 1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
PROT:E%;TIVE ASSEMBLY @ 2. Ut ONLY WHEN SPECIFIED TRr'YA\g\I SMISSI?N L1INES
5 EARGLI SR i i e SUSPENSTON STRUCTURE.
69 & 115KV 8 -2 82" |25°—0"|12'-0"| 6'-0" | 6'—6" | 6'-0" | 3'-0" 4. % WHEN AN ADDITIONAL INSULATOR DISC IS USED ON
ANGLE STRUCTURES, AT RAILROAD OR MAIN HIGHWAY
CROSSINGS, THIS DIMENSION SHALL BE INCREASED ONE DESIGNED BWREC_ _ _ _ _ _ _ _ pPROVED BREC_ _ _ _ _
DETAIL OF PHASE FITTING ASSEMBLY 5. ¢ GREATER THAN 20-INCH LENGTH MAY BE REQUIRED FOR
EXTRA LARGE POLES. Al AugusT 6, 1979 | 41 | 6011
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STRUCTURE MATERIAL
PART
ot e o QY DESCRIPTION DWG NO.
1.0 2 [roe 41 6024
o] 14.77 2 |BOLT, DOUBLE ARMING, 7/8'x24" W/4 NUTS, USE EXTRA NUTS AS LOCKNUTS
,f/l - 17.57 2 |BOLT, SHOULDER EYE, W/PUNCHED EYE, 7/8"x2 1/2", 1 7/8" MIN THREAD LENGTH
= © 17.58 2 |BOLT, SHOULDER EYE, WITH PUNCHED EYE, 7/8'x14"
T — ]
= ] 19.22 2 |BOLT, MACHINE, WITH HEXAGONAL HEAD, 1/2"x4 172", NO NUT
I 19.23 2 |BOLT, MACHINE, WITH HEXAGONAL HEAD, 1/2"x5 172", NO NUT
19.31 4 |BOLT, MACHINE, 1/27x11"
y /! 19.45 12 |BOLT, MACHINE, 5/8'x5"
SUSPENSION 4 %[ 19.81 1 |BOLT, MACHINE, 7/8'x2 172"
U 22.901 1 |X-BRACE, 3 5/8"x8 1/2" FOR 22'—0" POLE SPACING
TENSION ATTACHMENT OF OGW HOLE TO BE 25.700 2 | CROSSARM, LAMINATED WOOD, 3 1/8"x9"x45'—0'" 41 6027
BORED IN FIELD 9.20 27.28 2 |2 PIECE COPPER ALLOY GROUND CONNECTOR FOR 1/2" BOLT AND NO. 2 COPPERWELD BURNDY GB
- 29.50) 64.23 27.55 2 |CLAMP, PARALLEL GROOVE, 2 BOLT, COPPER-ALLOY 41 1012
39 77.27)91.22 40.66 T0 | 5 |rrrring, prase SELECT PHASE FITTING WITH DIMENSION "B TO MATCH 41 6040
@x - 40.68 ’ POLE GAIN
a - @ @ INSULATOR, WOOD GUY STRAIN, CLEVIS-CLEVIS. MIN ULTIMATE STRENGTH OF 25,000%
< ) 51.71 OR 10'-9" LONG
© 51.76 2 [INSULATOR, FIBERGLASS OR EPOXYGLASS CUY STRAIN, CLEVIS-CLEVIS. MIN ULTINATE
] I I (| {[@) I - @) I STRENGTH OF 25,000# 10'-9" LONG
- i 2 o — oy 64.21 4 [LocknuT FoR 172" BOLT
¢ L / 28.13 > 64.22 12 |LockNUT FOR 5/8" BOLT
* x| 64.24 5 [LocknuT FOR 7/8" BOLT
3 93.10 A 68.32 4 [PLATE, FLAT GAIN 41 6040
a ), > 68.84 4 [PLATE, RIBBED TIE 41 6040
=) 79.50 3 [shackLe, TwisTED 41 6040
DEAD END & TENSION D 89.20 2 | TURNBUCKLE, CLEVIS-EYE 7/8"x12" B.7.-3155
2 @ OO 0() 91.11 B |LOCK WASHER, SPRING, FOR 1/2" BOLT
5 \ 91.12 12 |LOCK WASHER, SPRING, FOR 5/8" BOLT
N S ¥[ 91.14 9 |LOCK WASHER, SPRING, FOR 78" BOLT
o i — — DETAIL OF OVERHEAD GROUND WIRE ATTACHMENT I BT [ et e
& 63 91.60 4 | WASHER, SQUARE FLAT, 2'x2'x1/8", 9/16" HOLE
@ 91.62 12 |WASHER, SQUARE FLAT, 2 1/4x2 1/4"x3/16", 11/16" HOLE
® 1 G 2 [eriD GAIN M.1.F.-PX-122
5 _ 58.11 89.20 93.10) (35.30) (82.32 35.30 93.10)(58.11 K 2 |BRACE, KNEE, SPACING 10'~8", DROP 8'—0", 3 3/8'x4 /8" SECTION
~ Elg A f , | STRAIN BRACE WITH ADJUSTABLE FITTING, OR EYE FITTING AND PART NO. 89.20
> - LENGTH AS REQD, MIN ULTINATE STRENGTH OF 25,0004
% 111 =" :E‘ Og Olal G 40) 5| Eidh + GROUNDING MATERIAL PART NUMBERS DESCRIPTION SHOWN ON 41 1012
2 OVERHEAD GROUND WIRE MATERIAL
é P BELOW BOTTOM PART QANTTY
4 a1 \E . !VBOLT A oS -~ DEE@)D — DESCRIPTION DWG NO.
E INSTALL BOLTS FOR . Y POLE TO POLE TIE i 9.20 2 2 BAND, FOUR-WAY STRAIN 41 6030
.| ATTACHING X-BRACE o (FOR TENSION OR DEAD END ATTACHMENT OF OGW) 5.3,
2| WITH HEADS TO 9.44, 2 - - BAND, POLE TOP 41 6033
3 OUTSIDE OF STRUCTURE INSTALL BOLTS igEUgﬁgg{EEEIﬁlﬁgE'gsdUvéglgH 199-.4; 2 - - BOLT, MACHINE, 3/4"X12"
é iggRﬁgA%?-%:G 20.41 2 - - BOLT, "U", 5/8"x3" LONG, WITH 4 HEX. NUTS 41 6033
- HEADS TO OUTSIDE v‘ 27.86 2 - - CLAMP, SUSPENSION, WITH 2 1/4" LINK
S OF STRUCTURE 29.40 2 - - CLIP, GROUND, WITH 3/8'x1 1/2" CARRIAGE BOLT 41 6033
9] ANGLE OR ) 29.50 2 4 CLIP, GROUND, WITH 3/4"x2 1/2" CONE HEAD BOLT 41 6030
° SIDE GUY# &Y = — 35.20 2 4 DEAD END, COMPRESSION TYPE FOR OGW
& T 35.30 2 2 DEAD END, AUTOMATIC VISE TYPE FOR GUY STAND, SHORT BALL
3 58.11 - 6 6 LINK, 17" LONG, 13/16" HOLE, 3/4"x2 1/2" BOLT 41 6030
:: 0 64.20 2 - - LOCKNUT FOR 3/8" BOLT
Py " 64.22 4 - LOCKNUT FOR 5/8" BOLT WITH HEX NUTS
a% 64.23 2 2 4 LOCKNUT FOR 3/4" BOLT
9 27.55 75.42 2 - - RODS, ARMOR, PREFORMED, SET
2 g’ﬁl’gA’;ﬁT}-ﬁggLS\"FOR 77.27 4 8 LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
& INSTALL BOLTS 82.32 AS REQD STRAND, STEEL, 7/16", HIGH STRENGTH STEEL
o FOR ATTACHING DETAIL OF KNEE BRACE AND STRAIN 89.20 1 1 TURNBUCKLE, CLEVIS-EYE, 7/8"x12" B.T.-3155
: X-BRACE WITH INSULATOR ATTACHMENT TO POLE 91.12 4 - - LOCK WASHER, SPRING, FOR 5/8' BOLT
€] INSTALL BOLTS FOR -1 HEADS TO OUTSIDE 2 - - LOCK WASHER, SPRING, FOR 3/4' BOLT
's] ATTACHING X-BRACE OF STRUCTURE INSTALL WITH HEAD DOWN . . . _
5| WITH HEADS TO 4 4 WASHER, ROUND, FLAT, 1 3/8" 0D, 9/16" HOLE
°| OUTSIDE OF STRUCTURE B IF TWO X—BRACES 4 6 WHEEL, SHEAVE, FOR 716", HIGH STRENGTH STEEL 41 6030
2 ARE SPECIFIED - 2 BAND, POLE WITH HOLE FOR CLIP HB-3108
g INSTALL BOLTS 1 - - ANGLE IRON, 3'x3''x3/8''x25'~6" 41 6041
Z 1'-6" APART - 4 LINK, 17" LONG, 15/16" HOLE, 3/4'x2 1/2" BOLT 41 6030
S
=
3
o
2
S
‘0 8/25/26 HISTORICAL REFERENCE.
2 LR R 2 E e
o o
o b D |a7-000 ’
e £
a =
S 20.60) 0R (4068 SUPERSEDES DWG NO. 40-D-5990
= g . . UNITED STATES DEPARTMENT OF ENERGY
& £ <o (DETAILS IF WOOD, FIBERGLASS OR (DETAIL IF WOOD, GUY WESTERN AREA POWER ADMINISTRATION
S 3 <} DETAIL OF CENTER PHASE Eggg@LAss GUY STRAIN INSULATORS STRAIN BRACE IS USED) CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
o~ . "
. 9 =
q g =t FITTING ATTACHMENT DETAILS OF END FITTING ATTACHMENT TRANSMISSION LINE STANDARDS
o =
<z NOTES INSULATOR MATERTAL I'YPE HSB 230KV
7
v % 1. # USE ONLY WHEN SPECIFIED. PART QUANTITY DESCRIPTION oG NO. HISTORICAL REFERENCE ONLY SUSPENSION STRUCTURE
3 = 2. ¢ GREATER THAN 22-INCH LENGTH MAY BE REQUIRED FOR -
o 7 EXTRA LARGE POLES. 27.81 3 CLAMP, SUSPENSION, WITH SOCKET FITTING (FOR CONDUCTOR) | 1000 NOT TO BE USED FOR NEW CONSTRUCTION
2 Y 3. % QUANTITIES WILL CHANGE IF PART NO. J BRACE IS 48.10 3 HOOK, SUSPENSION 1003 SEE NEW STANDARD DESIGN DRAWING 41 6128(HSB-1) BUREC BUREC
8| USED. - — DESIGNED BUREC APPROVED BUREC _
Ba 4. APART NO. J MAY BE USED AS AN ALTERNATE TO PART NO 51.65 | 36 |3 STRINGS OF 12 INSULATOR, SUSPENSION TYPE, 10" DIA, 5 3/4" SPACING 1000
bty " 51.71 OR 51.78 - 75.15 ROD, ARMOR, TAPERED SINGLE SUPPORT, SET 1000
EO%; i o 75038 3 ROD, ARMOR, PREFORMED, SINGLE SUPPORT, SET 1000 AEI JULY 26, 1979 I 41 I 6012
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STRUCTURE MATERIAL

QUANTITY
PART DWG
NO. | W/OVERHEAD DESCRIPTION NO. 41
o GROUND WIRES
5 1 3 POLE, SEE STRUCTURE LIST FOR HEIGHT
§ 9.20 2 BAND, FOUR—WAY STRAIN, TYPE A (WHEN SPECIFIED) 6030
S 9.23 3 BAND, FOUR-WAY STRAIN, TYPE B 6031
~ 29.50 5 CLIP, GROUND 6031
hd \ 58.06 3 LINK, CONNECTING PR 6031
| 58.11 2 LINK, CONNECTING PR (USE WITH 9.20) 6030
64.23 5 LOCKNUT FOR 3/4" BOLT
77.27 10 LAG SCREW, 1/2''x4", FETTER DRIVE THREAD
91.22 10 WASHER, ROUND FLAT, 1 3/8" 0D 9/16" HOLE
93.10 2 SHEAVE WHEEL, FOR 7/16" HIGH STRENGTH STEEL STRAND 6030
35.30 2 DEAD END, AUTOMATIC VISE TYPE FOR GUY STRAND, SHORT BAIL
SINGLE POLE TO POLE TIE @ 82.32 | AS REQUIRED |STEEL STRAND, 7 WIRE, 7/16" HIGH STRENGTH
/ 89.20 1 TURNBUCKLE, CLEVIS-EYE, 7/8"x12" BT-3155
4 |GROUNDING MATERIAL PART NO'S AND DESCRIPTION SHOWN ON 41 1013
@ INSULATOR MATERIAL
@ QUANTITY
_ SINGLE
5 PART | SINGLE STRING  |DOUBLE STRING- DESCRIPTION bwe
T NO STRING NO. 41
. : WITH YOKE :
MINIMUM CLEARANCE 138[161]230{138]161]230] 138 | 161 | 230
BETWEEN CONDUCTOR CLAMP, SUSPENSION, WITH
1 AND GUY i #27.80) - |- | - |66 |6| - | = | ~ |CLEVIS-EYE CONNECTION
| 781l 313131 -1<1-1s 5 6 |CLAWP, SUSPENSION, WITH SOCKET | 1000
N rnme e e |7 e
/ —| - - - - - - 4 4 4 4 4 4 "
& 138KV-DOUBLE STRING-10 DISCS/STRING | 23-32 27 |20 27 © |CLEVIS, SOCKET, 4 172" LONG
@ W 38.10| 3 |3| 3| 3|33 3 3 3 |CONNECTOR, BALL—EYE 1003
P INSULATORS, SUSPENSION TYPE, 1000
- 51.65|30 |33 39 (30 [ 33| 39| 60 | 66 | 78 |igus, 5 3,4 SPACING
7515 ROD, ARMOR, TAPERED, SINGLE
ol s sl s ol -| - | - | - [SUPPORT (ACSR) SET 1000
75.18 ROD, ARMOR, PREFORMED, SINGLE
: SUPPORT (ACSR) SET
75 16 ROD, ARMOR, TAPERED, DOUBLE
230KV-SINGLE STRING-13 DISCS/STRING R | -|-|-|3|3]|3]| 3 3 5 [SHEFORT_LACSR) SET
- ROD, ARMOR, PREFORMED, DOUBLE
161KV-SINGLE STRING-11 DISCS/STRING 75.19 4 A ’
138KV-SINGLE STRING-10 DISCS/STRING SUPPORT (ACSR) SET
Alesss| - -1-1-1-1-1 3 3 3 |YOKE, COMPLETE WITH FITTINGS
E>~" #losea| - [-[-13[3]|3| - -1 - [voke
> AN S #2850 - [-| -3 33| - | = | = |CLEVIS, SOCKET CONNECTION
7] L .‘V"’l‘:-%‘-"'l
L
S SINGLE STRING
o DOUBLE STRING OVERHEAD GROUND WIRE MATERIAL
DETAIL OF INSULATOR ATTACHMENT %RT QUANTITY DESCRIPTION N8WG41
9.20 1 BAND, FOUR-WAY STRAIN 6030
#[28.17 2 CLEVIS, — CLEVIS 90° CONNECTOR
27.85
OR 2%,4  |[CLAMP, SUSPENSION, WITH 2 1/4" LINK FOR OGW
27.86
29.50 1 CLIP, GROUND 6030
64.23 1 LOCKNUT FOR 3/4" BOLT
K—— 75.42 2 ROD, ARMOR, PREFORMED, SET
, , @ FOR CONDUCTOR® 77.27 2 LAG SCREW, 1/2''x4", FETTER DRIVE THREAD
= 79.50 2 SHACKLE, TWISTED 6039
91.22 2 WASHER, ROUND FLAT, 1 3/8" 0D, 9/16" HOLE
L) L N7 L /3 NN N NN FOR OGW
REFERENCE DRAWINGS
1'-6" FOR UNCULTIVATED LAND YOKE ASSEMBLY GROUNDING DETAILS _ _ o ___ 41 1013
AND 2'-0" FOR CULTIVATED LAND FOR CONDUCTOR & OGW GUY ARRANGEMENT, FOR TYPE 3A AND 3AB
NOTES STRUCTURES WITH OVERHEAD GROUND WIRES_ _ __41 6053
i == 1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
= 1_—- STRAIN BAND. T
- = 2. % FOR LINE ANGLES UP TO AND INCLUDING 30° USE F |A77KR |HIST0RICAL REFERENCE
3 i”?g%”f%ﬂ'é 2h’é{‘§é SQEITE(R)'Tﬁ/Zﬁgg& USE LARGE ANGLE
-7 - UNITED STATES DEPARTMENT OF ENERGY
5. POLES SHALL BE GIVEN RAKE OF 1/4-INCH FOR EACH
VOLTAGE| A K Z B FOOT OF POLE LENGTH AGAINST STRAIN. WEBTERN AREA FOWER ADMINTSTRATION
138kv_[10'-0"| 6'=0" [23'-0"[ 5' 0" 6. - ~USE ITEM 28.52 AT@ AND ITEM 38.10 AT STANDARD DESIGNS
161KV [10'-0"] 6'—6" |24'—0"| 5'-6" g#g”c%ﬂggLATOR CAPS ARE SPECIFIED TO BE AWAY FROM TRANSMISSION LINES
230KV [10'-0"] 7'-6" [25'—0"] 6'-5" -
7. A WHEN SIZED SUSPENSION CLAMPS ARE SPECIFIED THE TYPE 3A 138. 161. AND 230KV
LENGTH OF THE YOKE SHALL BE EQUAL TO THE LENGTH OF > d
FISTORICH. FEFERENCE LY s, PRGSO S PR AL T 0 e MEDTUW ANGLE STRUCTURE
NOT TO BE USED FOR NEW CONSTRUCTION " ASSEMBLIES AT LINE ANGLES OF 20° TO 60°, FOR
SEE NEW STANDARD DESIGN DRAWING 41 6103 (3A-1) g\égR_lil_gAgogROUND WIRE ASSEMBLIES AT LINE ANGELS OF DESIGNED BUREC _ _ _ _ _ _ APPROVED BUREC
9. @ LENGTH OF SUSPENSION CLAMP PLUS 3 INCHES. .
A] AUGUST 6, 1979 41 [ 6013
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STRUCTURE MATERTAL

INSULATOR MATERIAL

L W QUANTITY
;;5. = % g: x P@?T WITH OVERHEAD DESCRIPTION DWGMNO'
= = S | GROUND WIRES

2 S S 2 8 1 3 POLE, SEE STRUCTURE LIST FOR HEIGHT

3 2 2 3 2 9.4 1 BAND, POLE TOP 6032

& S S = S - -

& 3 38 S 8 > 22 S BRACKET, EXTENSION, 21", CONPLETE WITH 3/4" ATTACHMENT | o=

- BOLTS. ~HUGHES BROS #2822.8
29.50 3 CLIP, GROUND 6030
A 64.23 9 LOCKNUT FOR 3/4" BOLT
(K AL W & AAAAAAAAAAAT AAAAAAAADAAA -
'@ —E—<ERR B S| ©> R 91.13 6 LOCK WASHER, SPRING FOR 374" BOLT

58.06 3 LINK, CONNECTING PAIR 6031
5811 3 LINK, CONNECTING PAIR 6030

o

I % | CROUNDING WATERIAL PART NUMBERS AND DESCRIPTION SHOWN ON 41 1013

T

o

b

o
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QUANTITY
PART SINGLE STRING DOUBLE DWG NO.
X6 | SINGLE STRING | “urTn voke STRING DESCRIPTION 41
138 | 161 | 230 | 138 | 161 [ 230 | 138 [ 161 | 230
‘A #2780 = | - [ = 6] 6| 6 | = = | - [ctaw, SUSPENSTON, WITH CLEVIS-EYE CONNECTOR
‘ 89.20 @ 27.81| 3 3 3 - - - 6 6 6 [CLAMP, SUSPENSION, WITH SOCKET FITTING 1000
POLE TO POLE TIE 28.80| 3 3 3 3 3 3 3 3 3 |Y-BALL CLEVIS 1003
) 51.65| 30 | 33 | 39 | 30 | 33 | 39 | 60 | 66 | 78 |INSULATOR, SUSPENSION TYPE, 10" DIA, 5 3/4' SPACING | 1000
75.15 ROD, ARMOR, TAPERED, SINGLE SUPPORT (ACSR) SET
OR sl 3| s --1-1-1-1- 1000
@ 75.18 ROD, ARMOR, PREFORMED, SINGLE SUPPORT (ACSR) SET
- @ @ 75.16 ROD, ARMOR, TAPERED, DOUBLE SUPPORT (ACSR) SET
OR -l - -1 3|3 3| 3] 3]s
75.19 ROD, ARMOR, PREFORMED, DOUBLE SUPPORT (ACSR) SET
- #losea| - | - - 3] 3 s -1 -1 - [rxe 1004
afossa| - [ -1 -1 -1 -1 -1 31 31 3 [voke, cowpLETE wITH FITTINGS 1004
I 2850 - | - | -3 3] 3| - — |CLEVIS, SOCKET CONNECTOR
OVERHEAD GROUND WIRE MATERIAL
i PART NO. |QuanTITY DESCRIPTION DWG NO-
" i 9.20 3 BAND, FOUR-WAY STRAIN
- L #[ 2817 2 CLEVIS — CLEVIS 90° CONNECTOR
27.85
OR 2%, # |CLAMP, SUSPENSION, WITH 2 1/4" LINK FOR OGW
| 27.86
29.50 3 CLIP, GROUND 5030
FOR OGW FOR CONDUCTOR 58.11 3 LINK, CONNECTING, PAIR 6030
- T T YOKE ASSEMBLY FOR CONDUCTOR & OGW 64.23 3 |LOCKNUT FOR 3/4" BOLT
75.42 2 ROD, ARMOR, PREFORMED, SET
1 77.27 6 LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
[ T - 79.50 2 SHACKLE, TWISTED 5038
MINIMUM CLEARANCE BETWEEN > 82.32 | AS REQD |STEEL STRAND, 7 WIRE, 7/16" HIGH STRENGTH
I CONDUCTOR AND GUY | 1 L 91.22 6 WASHER, ROUND FLAT, 1 3/8" OD, 9/16" HOLE
@\ - 93.10 3 SHEAVE WHEEL, FOR 7/16" HIGH STRENGTH STRAND 5030
u } 35.30 2 DEAD END, AUTOMATIC VISE TYPE FOR GUY STRAND, SHORT BAIL
i T 1 = 89.20 2 TURNBUCKLE, CLEVIS-EYE, 7/8"x12" BT-3155
/GD y g NOTES
- + + - 1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
& oF surveY © STRAIN BAND.
| A 2. XFOR LINE ANGLES UP TO AND INCLUDING 30°, USE
L 4+ 4 SUSPENSION CLAMP PART NO. 27.86.
3. XFOR LINE ANGLES GREATER THAN 30°, USE LARGE ANGLE
&} SUSPENSION CLAMP PART 27.85.
e 4. #USE ONLY WHEN SPECIFIED.
| 1 1 % 5. POLES SHALL BE GIVEN RAKE OF 1/4" FOR EACH FOOT OF
POLE LENGTH AGAINST THE STRAIN.
6. AWHEN SIZED SUSPENSION CLAMPS ARE SPECIFIED THE
LENGTH OF THE YOKE SHALL BE EQUAL TO THE LENGTH OF
THE SUSPENSION CLAMP PLUS AT LEAST 10 INCHES.
i T T 7. #YOKE ASSEMBLY SHALL BE USED FOR CONDUCTOR
230KV-DOUBLE STRING—13 DISCS/STRING ASSEMBLIES AT LINE ANGLES OF 20° TO 60° FOR
j x\\j ’)Qj _ oy 161KV-DOUBLE STRING-11 DISCS/STRING . g\éER_HrgAgogROUND WIRE ASSEMBLIES, AT LINE ANGLES OF
) 1 1 @ N @ \M,/ 138KV-DOUBLE STRING-10 DISCS/STRING 8. B LENGTH OF SUSPENSION CLAMP PLUS 2 INCHES.
Z Z Go.50) ™ REFERENCE DRAWING
K |
, GUY ARRANGEMENT, FOR TYPE 3A & 3AB STRUCTURES
| 1'~6 FOR UNCULTIVATED | | 1 4 WITH OVERHEAD GROUND WIRES_ _ _ _ _ _ _ ___ 41 6053
LAND AND 2'-0" FOR
CULTIVATED LAND - F 8/25/2026  [HISTORICAL REFERENCE
" A7-KR
I NS 2 oy | B / o
- D [155-12 REDRAWN .
3 + + A7-DDD
£}
'T" I an SUPERSEDES DWG NO. 40-D-5687
‘ UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
| CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
STANDARD DESIGNS
VOLTAGE A K 7 B 230KV-SINGLE STRING-13 DISCS/STRING TYPEME%AiBU’M 1A3N8G,|_E1 6‘;T,R [ﬁ:'\%PURzESOKV
° 16 1KV-SINGLE STRING—11 DISCS/STRING
S0° PROTECTIVE ANGLE 138KV-SINGLE STRING-10 DISCS/STRING
138KV 10'-0" 7'-0" 24'-0" 5'-0"
161KV 10'-0" 7'-6" 25'—Q" 5'—6" HISTORICAL REFERENCE ONLY SINGLE STRING DOUBLE STRING# DESIGNED BUREC__ _ _ _ _ _ APPROVED BUREC _ _ _ _ _
230KV 0 —o" 86 | 250" | 6 5 NOT TO BE USED FOR NEW CONSTRUCTION
SEE NEW STANDARD DESIGN DRAWING 41 6104(3AB-1 DETAIL OF INSULATOR ATTACHMENT ] AUGUST 6, 1979 I 21 I 6014
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STRUCTURE MATERIAL
o@@@ PIT | quaNTITY DESCRIPTION e,
5 POLE TO POLE TIE : :
, < @ 1 3 |pOLE
- 8. 11 93.10 @ o2 5 11 ol 9.20 6 BAND, FOUR-WAY STRAIN 6030
Ll %9.20 @ e 93.10 14.77 3 ES%,AgoEgtﬁNﬁ%mc 7/8"x21" WITH 4 NUTS, USE EXTRA
o
= 19.23 6 BOLT, MACHINE, WITH HEXAGONAL HEAD, 1/2"'x5 1/2" NO NUT
3 Y 35.30 X ¥ o 19.33 4 |BOLT., MACHINE, 1/2"'x14"
T HOLE TO BE BOLT, SHOULDER EYE, WITH PUNCHED EYE, 7/8"x2 1/2", 1
S T Y | BORED IN FIELD 29.50 17.57 ' |7/8" MIN THREAD LENGTH
1 = T 89.20) 5 o) 19.45| 24 |BOLT, MACHINE 5/8"x5"
‘ | 4 T ’ 22.905| 2 OR 4 |X-BRACE COMPLETE W/FITTINGS, WASHERS, NUT AND BOLTS
} Py 7~ 23.13 3 BRACKET, SWINGING, ANGLE, 18'x21" 6046
I - : - It o - [ 25.710 2 CROSSARM, LAMINATED WOOD, 3 1/8'x9''x56'—8"
il . DETAIL OF OVERHEAD GROUND WIRE 27,28 3 2 PC COPPER ALLOY GROUND CONNECTOR FOR 1/2" BOLT 2% BURNDY
R @ ? ATTACHMENT : COPPERWELD G.B.
5 - 2| 27.55 3 |CLAMP, PARALLEL GROOVE, 2-BOLT, COPPER ALLOY 1012
- A . 17.58 1 BOLT, SHOULDER EYE, WITH PUNCHED EYE, 7/8"x14"
5 i VY 29.50 6  |CLIP, GROUND, WITH 3/4"x2 1/2" CONEHEAD BOLT 6030
g \% \% - — 31.81 24 |CONNECTOR, 4" SHEAR PLATE, FOR 7/8" BOLT
© 68.84 35.30 6 DEAD END, AUTOMATIC VISE TYPE FOR GUY STRAND, SHORT
\ - BAIL
40.66 PHASE SELECT PHASE FITTING WITH DIMENSION
N X ik TO 6 FITTING "B' WHICH MAKES BEST FIT BETWEEN 6040
- 9 p 4 ek g 40.68 CROSSARMS
1 58.11 6  |LINK, CONNECTING PAIR 6030
Ny 64.21 4 |LOCKNUT FOR 1/2" BOLT
64.22 24 [LOCKNUT FOR 5/8" BOLT
: 64.23 15  |LOCKNUT FOR 3/4" BOLT
- 68.32 6  |PLATE, FLAT GAIN
27.55 64.24 2 |LOCKNUT FOR 7/8" BOLT
68.84 6  |PLATE, RIBBED TIE
s DETAIL OF CROSS ARM ATTACHMENT 77.27 12 |LAG SCREW, 1/2"x4" FETTER DRIVE THREAD
< 82.32 | AS REQD |STEEL STRAND, 7-WIRE, 7/16'" HIGH STRENGTH
89.20 4  |TURNBUCKLE, CLEVIS — EYE 7/8"x12" 3?25
INSTALL BOLTS FOR 91.11 10 |LOCKWASHER, SPRING FOR 1/2'* BOLT
ATTACHING X-BRACE 91.27 2 |WASHER, ROUND 3'"x1/4" WITH 15/16" HOLE
‘gﬂglgEAgg ggRUCTURE 91.12 24  [LOCKWASHER FOR 5/8'" BOLT
91.22 12 |WASHER, ROUND FLAT, 1 3/8" OD 9/16" HOLE
91.60 8  |WASHER, SQUARE, FLAT, 2 1/4"x2 1/4"x3/16", 11/16" HOLE
4+ 41
I I ’ IF TWO X-BRACES ARE 91.62 24 |WASHER, SQUARE
€ oF SURVEY VSPECIFIED, INSTALL 91.14 8 LOCKWASHER, FOR 7/8' BOLT
| / BOLTS 1'—6" APART 93.10 6  |SHEAVE WHEEL, FOR 7/16" HIGH STRENGTH STEEL STRAND
INSULATOR, WOOD GUY STRAIN, CLEVIS-CLEVIS. MIN
51.71 ULTIMATE STRENGTH OF 25,0004 9'—6" LONG.
/STRUCTURE GROUND WIRES\ K |~ STRUCTURE GROUND WIRE OR 1 |INSULATOR, FIBERGLASS OR EPOXYGLASS GUY STRAIN,
| " 51.76 CLEVIS-CLEVIS. MIN ULTIMATE STRENGTH OF 25,0004 9'—6"
o ™ LONG.
# z z G 1 GRID GRAIN
# [GROUNDING MATERIAL PART NO'S. AND DESCRIPTION SHOWN ON 41 1012
\//>\///.\</ 24 o | PR o | Y ]
© INSULATOR MATERIAL
0 1'=6'" FOR UNCULTIVATED LAND N ART oWe
AND 2'-0" FOR CULTIVATED LAND N \o QUANTITY DESCRIPTION NG 41
o . .
~— 27.81 3 CLAMP SUSPENSION, WITH SOCKET FITTING 1000
-
| 28.80 3 CLEVIS, Y-BALL 1003
> 3-STRINGS [INSULATOR, SUSPENSION TYPE, 10" DIAMETER, 5 3/4"
- 51.65 391" oF 13 |SPACING. 1002
75.15
ROD, ARMOR TAPERED, SINGLE SUPPORT FOR ACSR, SET.
VOLTAGE A z K Y T 78°R1 8 3 ROD. ARMOR PREFORMED, SINGLE SUPPORT FOR ACSR, SET. | 1002
230KV 10'-6" | 24'=0" [ 11'=0" | 7'-8" | 1'-6" :
OMIT ON CENTER E [825¢28 HISTORICAL REFERENCE.
PHASE FITTING A7KR
REFERENCE DRAWINGS ASSEMBLIES D 5-28-14 REDRAWN .
SECI)EE%ZGAEIET&{&&ITQG_EEFEL_S __________ 411012 T NITED STATES DEPARTMENT OF ENERGY
° - WESTERN AREA POWER ADMINISTRATION
CRggSAESOEE(I:IE\I/EIGAECE;'IT'EI_LS________________________ﬁ gg%g DETAIL OF PHASE FITTING ASSEMBLY CORPORATE SERVICES OFFIGE — LAKEWOOD, COLORADO
GUY ARRANGEMENT FOR TYPE 3AC WITH OGW_ ____ 41 6054
TRANSMISSION LINE STANDARDS
NOTES OVERHEAD GROUND WIRE MATERIAL HISTORICAL REFERENCE ONLY TYPE 3 AC 230KV
1. USE TWO LAG SCREWS AND WASHERS FOR EACH 4-WAY PART DWG NOT TO BE USED FOR NEW CONSTRUCTION
STRAIN BAND. No. |QUANTITY DESCRIPTION NO. 41 SEE NEW STANDARD DESIGN DRAWING SUSPENSION STRUCTURE
2. égégS;oNggNgN ANGLE BRACKET SO THAT BRACKET IS 27.85 2 CLAMP, SUSPENSION WITH 2 1/4" LINK 41 6131-1 AND 41 6131-2 (3AC-1)
3. - USE ONLY WHEN SPECIFIED 75.42 2 ROD, ARMOR, PREFORMED, FOR OVERHEAD GROUND WIRE DESIONED FRED COOK _ APPROVED CA CABRAL  _ _ _ _ _
4. (SO(LSEEATER LENGTH MAY BE REQUIRED FOR EXTRA LARGER 79.50 2 SHACKLE, TWISTED 5040 DIRECTOR, DTVISTON oF
.| SEPTEMBER 20, 1979 41 | 6015
REF(S):
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STRUCTURE MATERIAL
PART DWG NO.
NO. QTY DESCRIPTION 41
93.10 1 3 |poLE
3.15 2 | ANCHOR, EXPANDING TYPE
35.30 89.20)(38-11 9.20 3 |BAND, FOUR-WAY STRAIN 6030
@ ol 14.77 6 |BOLT, DOUBLE ARMING, 7/8"x21", USE EXTRA NUTS AS LOCKNUTS
19.23 6 |BOLT, MACHINE, WITH HEXAGONAL HEAD, 1/2"x5 172", NO NUT
19.33 8 |BOLT, MACHINE, 1/2"x14"
19.45 40 | BOLT, MACHINE, 5/8"x6"
u f 0 19.81 5 |BOLT, MACHINE, 7/8"x2 1/2"
— — - _a ol 19.87 4 |BOLT, NACHINE, 7/8"x14"
v ﬁ < 22.74 5 |BRACE, KNEE, SPACING 6'-2, DROP 6'-9", 3 3/8"x4 3/8" SECTION
22.905 |2 OR 4 | X-BRACE COMPLETE WITH FITTINGS, WASHERS, NUTS AND BOLTS
T‘_’T DETAIL OF OVERHEAD GROUND WIRE 2515 | 3 |BRACKET, SWINGING ANGLE, 18"x21" 6046
ATTACHMENT 25.710 2 |CROSSARM, LAMINATED WOOD, 3 1/8"x10 1/2''x50'-8"
I 25.711 2 | CROSSARN, LAMINATED WOOD, 3 1/8'x10 1/2"x43' 0"
— — 27.28 6 | GROUND CONNECTOR, 2 PC COPPER ALLOY, FOR 1/2" BOLT AND NO. 2 COPPERWELD BURNDY=G, B
27.55 6  |CLAMP, PARALLEL GROOVE, 2-BOLT, COPPER ALLOY 1013
. —e \ka / 29.50 3 |CLIP, GROUND, WITH 3/4"x2 1/2" CONE HEAD BOLT 6030
31.81 24 | CONNECTOR, 4" SHEAR PLATE, FOR 7/8" BOLT
| o 35.30 4 |DEAD END, AUTOMATIC VISE TYPE FOR GUY STRAND, SHORT BAIL.
% ' B | o [, st e e
o \\ \ 58.11 4 [LINK, CONNECTING, PAIR 6030
ADG ‘ 64.21 8 [LOCKNUT FOR 1/2" BOLT
(COND) 64.22 40 [LOCKNUT FOR 5/8" BOLT
64.23 3 [Locknut For 374" BOLT
ol 64.24 9 [Locknut For 7/8" BOLT
N ~
68.32 12 |PLATE, FLAT GAIN 6040
68.84 12 |PLATE, RIBBED TIE 6040
77.27 6 |LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
82.52 | pfqp |STEEL STRAND, 7-WIRE, 716" HIGH STRENGTH
89.20 2 | TURNBUCKLE, CLEVIS—EYE, 7/8'x12" BT-3155
91.11 14 |LOCK WASHER, FOR 1/2" BOLT
31.12 40 |LOCK WASHER, FOR 5/8" BOLT
91.14 15 |LOCK WASHER, FOR 7/8" BOLT
91.22 6 | WASHER, ROUND FLAT, 1 3/8" OD, 9/16" HOLE
s 91.57 3 | WASHER, SQUARE, CURVED, 4'x4"x1/4", 15/16" HOLE
. DETAIL OF CROSSARM ATTACHMENT 91.60 8 | WASHER, SQUARE FLAT, 2''x2"x1/8", 9/16" HOLE
391.62 40 | WASHER, SQUARE FLAT, 2 1/4'x2 1/4"x3/16", 11/16" HOLE
T 6 93.10 4 |SHEAVE wHEEL 6030
v A 1 [PoLE ANCHOR ASSEMBLY 6043
© * GROUNDING NATERIAL PART NUMBERS AND DESCRIPTION SHOWN ON 41 1013
INSTALL BOLTS FOR N
ATTACHING X-BRACE
WITH HEADS TO 0 INSULATOR MATERIAL
OUTSIDE OF STRUCTURE PﬁgT QUANTITY DESCRIPTION DWGMNO-
27.81 3 CLAMP, SUSPENSION, WITH SOCKET FITTING 1000
i 28.80 3 CLEVIS, Y-BALL 1003
q ‘ f I t\ 51.65 | 39 | 3-STRINGS OF 13 | INSULATOR, SUSPENSION TYPE, 10" DIAVETER, 5 3/4" SPACING 1000
q
4 IF TWO X-BRACES A R ROD, ARMOR, TAPERED, SINGLE SUPPORT FOR ACSR, SET 1000
STRUCTURE GROUND WIRES ARE SPECIFIED 2R ROD, ARMOR, PREFORMED, SINGLE SUPPORT FOR ACSR, SET
/ \ INSTALL BOLTS
»n tay ¢ 116" APART OVERHEAD GROUND WIRE MATERIAL
[ OF SURVEY | OMIT ON CENTER PHASE PART | quanTITY DESCRIPTION pwe No-
K : FITTING ASSEMBLIES 9.20 1 BAND, FOUR-WAY STRAIN 6030
z z \\ 27.86 2 CLAMP, SUSPENSION, WITH 2 1/4" LINK
STRUCTURE DETAIL OF PHASE FITTING ASSEMBLY 29.50 4 CLIP, GROUND, WITH 3/4"x2 1/2" CONE HEAD BOLT 6030
GROUND WIRE 64.23 4 LOCKNUT FOR 3/4" BOLT
75.42 2 ROD, ARMOR, PREFORMED, FOR OVERHEAD GROUND WIRE, SET
(INVERTED) 77.27 2 LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
79.50 2 SHACKLE, TWISTED 5040
91.22 2 WASHER, ROUND FLAT, 1 3/8" 0D 9/16" HOLE
A N ! X | S NS 7 REFERENCE DRAWINGS
GROUNDING DETAILS _ _ _ _ __ ___ ___ ___ _ 41 1013
* DRILLING AND GAINING DETAILS_ _ _ _ ___ __ _ 41 6024
i <|g CROSSARM DRILLING DETAILS_ _ _ _ __ __ _ __ _ 41 6028
'/\CA‘> x| GUY ARRANGEMENT FOR TYPE 3AD WITH OGW_ _ _ _ _ 41 6054
S
[ z 8 8/24/26 HISTORICAL REFERENCE.
ks s D [k
3N =g C 1-6-12 REDRAWN .
! A7-DDD
- ANCHORS
SUPERSEDES DWG NO. 40-D-6190
WESTERN. AREA POWER ADMINISTRATION
v THIS HOLE BORED CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
IN FIELD
VOLTAGE | A | Zz | K L ¥ | T TRANSMISSION LINE STANDARDS
230KV 8'—6" |21'-0"[11'—0" [ 7'=8" [ 1'-6" DETAIL OF BRACE ATTACHMENT
NOTES 'YPE 3AD 230KV
1. USE THO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY HISTORICAL REFERENCE ONLY SUSPENSION STRUCTURE
: NOT TO BE USED FOR NEW CONSTRUCTION
2. ADJUST NUTS AND ANGLE BRACKET SO THAT BRACKET IS
FREE TO SWING. SEE NEW STANDARD DESIGN DRAWING 41 6119(HA-GL)
3. ~ USE ONLY WHEN SPECIFIED. DESTONED BUREE — — — — — — —— APPROVED BUREC — — — — — — — — — -
4. ¢ GREATER LENGTH MAY BE REQUIRED FOR EXTRA LARGE
POLES. Al AuusT 6, 1979 | 41 | 6016
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STRUCTURE MATERIAL
LIST OF DIMENSIONS QUANTITY
C—PART D—PART @ WITH OVERHEAD GROUND WIRE
STRUCTURE TYPE| Z A B c o, D NG, 2 (29.49) ey ey e
TYPE 3T 17'=0" | 34'-0" 9'-0" 27'-0" 25.304 19'-0" 25.303 @ PART TANGENT | ANGLE | TANGENT | ANGLE DESCRIPTION NO.
TYPE 3T-1 20'-0" | 40'-0" [ 12'-0" | 30'-0O" 25.306 22'-0" 25.305 R NO. 3l -1_38|_=_8|_=1|_38|_= 41
=2|=2|=8|z2|=8|=2|=8|=
TYPE 3T-2 250" [ 500 -0 [ 170" [ 35'-0" | 25.308 [ 27'-0" | 25.307 @ a2 bt e ] e e e
@ 8522|285 (22(35(32(38 |38
7 7 7 a
T 3 3 3 3 |POLE, SEE STRUCTURE LIST FOR HEIGHT
SEE TABLE Z Z Z 2 CROSSARM, WOOD, 3 5/8"x11 1/2"'x(SEE TABLE) 6097
@ 3.20 3 5 3 6 |BAND, FOUR-WAY, STRAIN, TYPE A (WHEN SPECIFIED) 5030
) OGW ATTACHMENT 9.23 3 5 3 5 |BAND, FOUR-WAY STRAIN, TYPE B 5031
!y !y /] ? TANGENT, SUSPENSION @ 14.77 2 2 2 2 BOLT, DOUBLE ARMING, 7/8"x24" USE EXTRA NUTS AS LOCKNUTS
/ / /] - h 29.50 3 5 3 6 |CLIP, GROUND WITH 3/4"x2 1/2" CONE HEAD BOLT 5030
K 89.20 14.81 [ [ [ T |BOLT, DOUBLE ARMING, 7/8"x32" USE EXTRA NUTS AS LOCKNUTS
© — 19.33 B 5 5 8 |BOLT, WACHINE, 1/2'x14"
B | 5 19.46 12 12 12 12 |BOLT, VACHINE, 5/8'x6"
— i J T ; —0 S @ 19.50 5 5 5 8 |BOLT, WACHINE, 5/8"x10"
7 = T S SELECT PHASE FITTING WITH DINENSION "8"
=— | T i = 40.53T0 40.56| 3 3 3 3 [FITTING, PHASE  |wdIcH MAKES BEST FIT BETWEEN cRossarMs | 8939
‘ 58.06 5 5 5 5 |LINK, CONNECTING, PAIR (USE WITH 9.23) 5031
58,11 5 5 5 5 |LINK, CONNECTING, PAIR (USE WITH 9.20) 5030
TT, 64.21 B 5 5 8 |LOCKNUT, FOR 1/2" BOLT
. \ \ / OGW_ATTACHMENT 3 @ 64.22 20 20 20 20 |LOCKNUT, FOR 5/8" BOLT
\ A \ A \ A ANGLE, SUSPENSION OR :
N { 58.31 B B 5 8 |PLATE, FLAT GAIN 6039
/ { 68.83 6 5 5 6 |PLATE, RIBBED TIE 6039
’Y 77.27 6 12 5 12 |LAG SCREW, 1/2'x4" FETTER DRIVE THREAD
{ 7950 3 3 3 3 | SHACKLE, TWISTED 65039
1 91,11 5 5 5 8 |LOCK WASHER, SPRING, FOR 1/2" BOLT
9112 20 20 20 20 |LOCK WASHER, SPRING, FOR 5/8" BOLT
51,14 5 5 5 5 |LOCK WASHER, SPRING, FOR 7/8" BOLT
SINGLE POLE TO POLE TIE | 9122 6 12 5 12 |WASHER, ROUND FLAT, 1 3/8" 0.D., 8/16" HOLE
_i ra OGW ATTACHMENT 91.60 4 I I T4 | WASHER, SQUARE FLAT, 2'x2"x1/8", 9/16" HOLE
Slz TANGENT, TENSION 9162 36 36 36 36 | WASHER, SQUARE FLAT, 2 1/4"x2 1/4'x3/16", 11/16" HOLE
ul3 A OFFSET GUYS 54.23 3 6 3 6 |LOCKNUT FOR 3/4" BOLT
&2 5 7 GROUNDING NATERIAL PART NO.'S AND DESCRIPTION SHOWN ON 41 1012
% & TYPE B BAND TO BE USED UNLESS
% =/ c TYPE A BAND IS SPECIFIED INSULATOR MATERIAL
=9 b SINGLE STRING ] DOUBLE STRING
S| 138KV ] 161KV | 138KV | 161KV
. |o 8'-0" L B 8'-0" L B 8'-0" _ 161KV=SINGLE STRING=11 DISCS/STRING 7 70 0% 3510 B . o [CLAWP, STRAIN, WITH CLEVIS FITTING, FOR CONDUCTOR
B i N 161KV-DOUBLE STRING-11 DISCS/STRING DEAD END, CONPRESSION TYPE, FOR CONDUCTOR
P | | Y 138KV-SINGLE STRING-10 DISCS/STRING 771 R 11 . R CLAWP, STRAIN, WITH SOCKET FITTING, FOR CONDUCTOR 1002
2 ) g ii ELEN g ‘i 138KV-DOUBLE STRING-10 DISCS/STRING : : - "~ [DEAD END, CONPRESSION TYPE, WITH SOCKET FITTING 1002
- I~ 8 e ¥ -\ — l@—— FOR SINGLE-STRING TENSION ASSEMBLY, CLAMP, PARALLEL GROOVE, 3-BOLT, FOR CONDUCTOR
o | SEE DWG NO. 41 1002 27.51 0R 31.20 3 3 3 3
,:W s . CONPRESSION JUNPER CONNECTOR FOR CONDUCTOR
Qg l«— FOR DOUBLE—STRING TENSION HARDWARE, 27.81 3 3 3 3 |CLAWP, SUSPENSION, WITH SOCKET FITTING 1000
hl hl B R el v SEE DWG NO. 41 1004 .10 5 5 C [ CONNECTOR, BALL EYE 1003
[ [ WER BN\ 6' BELOW ONE SHOWN.
| 48.10 3 3 3 3 |HOOK, SUSPENSION 1003
L L J 3> o] NTETKV-SINGLE STRING-10 DI 51,65 84 56 44 162 | INSULATOR, SUSPENSION TYPE, 10" DIAMETER, 5 3/4" SPACING
| I 158KV-SINGLE STRING-8 DI 98.57 - 5 6 |DOUBLE YOKE ASSEMBLY, COMPLETE WITH FITTINGS 1004
7&¢ ’:Eb _ TYPE B, FOUR-WAY STRAIN BANDS (41 6031) SHALL BE USED - -
\\ 316" WITH X-B % E{>§ FOR CONDUCTOR LINE GUYS. TYPE A, FOUR WAY STRAIN BANDS
: MINIMUM CLEARANCE % W 320" W/0 X-B v (41 6030) TO BE USED ONLY WHEN SPECIFIED. OVERHEAD GROUND WIRE MATERIAL
b e CONDUCTOR AND BAND /// TANGENT ANGLE
, ! " 7
- F ?SW}S&Y&PBKV S8t = SUSPENSION| TENSION [SUSPENSION| TENSTON
OR N 9.20 2 4 3 6 BAND, FOUR-WAY STRAIN 6030
NN B B
Xy S TENSION INSULATOR ASSEMBLY ATTACHMENT I I R I T
AN //// 27.85 OR 27.86 2 - 2 - CLAWP, SUSPENSION, WITH 2 174" LINK A X
\\\\@/// OMFIITTTOINNSE/:‘STSEERMBPF?ESSE 29.40 2 - - - CLIP, GROUND WITH 3/8"x1 1/2' CARRIAGE BOLT 6035 e
%‘9{ X_BRACE —_ 29.50 2 4 2 5 CLIP, GROUND WITH 3/4"x2 1/2" CONE HEAD BOLT 5030
s N 35.20 - 4 - 4 DEAD END, CONPRESSION TYPE FOR OGW
7 N\ @@@ 5811 2 2 2 2 LINK, CONNECTING, PAIR 5030
s AN @ DEAD—END , AUTONATIC VISE TYPE FOR GUY
INSTALL BOLTS 47 N\ rl/ﬂ 35.30 2 2 2 2 STRAND , SHORT BAIL 6030
FOR ATTACHING z FOR EYE-TYPE DEADEND,USE
X—BRACE WITH /j/ (=AVE | 58.11 OR 58.13 - 4 - 4 ShK, CONNECTING, fs58.11  FOR CLEVIS-TYPE 6030
HEADS TO L2 ‘ HK ‘ ‘ DEADEND, USE 58.13
OUTSIDE OF 7 il | 54.20 2 - - - LOCKNUT FOR 3/8" BOLT
STRUCTURE e Dl | | 54.25 2 4 3 LOCKNUT FOR 3/4" BOLT
\ , | 77.27 5 5 5 2 UAG SCREW, 1/27x4", FETTER DRIVE THREAD
79.10 2 — = - SHACKLE, ANCHOR TYPE 4 6036 OR 6037
‘ ‘ 79,50 - — 2 - SHACKLE, TWISTED 5039
82,32 AS REQUIRED STEEL STRAND, 7/16"—7-WIRE, HIGH STRENGTH
2 Lol 3 3 5122 4 B 5 2 WASHER, ROUND FLAT, 1 3/8" 0.D., 8/16" HOLE
| z0 | 3 93,10 3 3 3 3 SHEAVE WHEEL FOR 7/16" STRAND 5030
S|s e e 89.20 [ [ 7 7 TURNBUCKLE, CLEVIS-EYE, 7/8"x12"
218 6 |10 | 1'—on
Tg 1 >
- C 8/24/26 HISTORICAL REFERENCE
A7-KR
L — ) POLE ATTACHMENT ASSEMBLY SUSPENSION INSULATOR ISTORICAL REFERENCE ONLY
& = g CENTER POLE SUPPORT ASSEMBLY B |2 REDRAWN.
¥ w NOT TO BE USED FOR NEW CONSTRUCTION A7-DDD
SUPERSEDES DWG NO. 40-D-5690
NOTES UNITED STATES DEPARTMENT OF ENERG
= =
= = 1. A ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT REQUIRED WESTERN AREA POWER ,APMEV%%DST%E%%@
= = WHEN TYPE B POLE TOP BAND, DWG NO. 41 6035 IS USED.
2. % USE ITEM 27.86 FOR LINE ANGLES UP TO AND
= =
— INCLUDING 30°, USE ITEM 27.85 LARGE ANGLE SUSPENSION TRANSMISSION LINE STANDARDS
CLAMP FOR LINE ANGLES MORE THAN 30°.
3. “USE ONLY WHEN SPECIFIED. 'YPE 3T 138KV AND 161KV
4. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
STRAIN BAND. 3—POLE TENSION STRUCTURE
POLE ATTACHMENT ASSEMBLY pESToNED BREC_ _ _ _ _ _ _ APPROVED BWREC _ _ _
OUTSIDE POLES GROUNDING DETAILS _ _ _ _ __ _____ _____ 41 1012
DRILLING AND GAINING DETAILS  _ _ _ _ _ __ _ __ 41 6024
GUY ARRANGEMENT ___ ___ ______ 4176047, 41 6054 C] AvoUsT 3, 1981 21 [ 6017
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STRUCTURE MATERIALS
PART QUANTITY DWG NO.
NO. TANGENT ANGLE DESCRIPTION 41
1 3 3 POLE
9.23 3 6 BAND, FOUR WAY, STRAIN, TYPE B 6031
ol @@@@ & 230KV 2950 3 6 CLIP, GROUND 3/4'x2 1/2" CONEHEAD BOLT 5031
OMIT LINE POST FROM 60° TO 90° i 58.06 3 6 LINK, CONNECTING, PAIR 6031
'__J @@@@@ 115 & 138KV [64.23 3 6 LOCKNUT FOR 3/4' BOLT
o ¥X{77.27 6 12 LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
1 91.22 6 12 WASHER, ROUND, 1 3/8" 0.D., 9/16" HOLE
=1 I~ I~ : # |GROUNDING NATERIAL, PART NO.'S AND DESCRIPTION SHOWN ON DRAWING NO. 41 1012
[ [ [ ©
T
= INSULATOR MATERIALS
*‘OR‘OR‘ )
A NORMAL INSULATORS oo
HOLES FOR MOUNTING INSULATOR SHALL BE PART | INSTALLATION INVERTED DESCRIPTION NO.
DRILLED 1/16" LARGER THAN BOLT DIAMETER NO- ["WITH [WITH| WITH | WITH 41
P P TOP CONDUCTOR BAND SIRA|COMP . | STRIIN| COMP.
27.70| 6 6 STRAIN CLAMP WITH CLEVIS FITTING
LOCATION OF 28.11 6 |BALL-CLEVIS, HOT LINE TYPE
ANGLE GUYS — POST INSULATOR ASSEMBLY 28.53 6 SOCKET—CLEVIS, HOT LINE TYPE
35.10 3 6 |COMPRESSION DEAD—END
o 38.12| 6 3 6 BALL-OVAL EYE, HOT-LINE TYPE
§‘z 38.63 6 6 |SOCKET-EYE, HOT LINE TYPE, FOR 3/4" BOLT
e R TABLE 1 38.66| 6 SOCKET-EYE, HOT LINE TYPE, FOR 5/8" BOLT
B3 © HORTZONTAL LINE POST 51.65 SEE TABLE 2 INSULATOR, SUSPENSION TYPE, 10" DIA, 5 3/4" SPACING
a3 - MINIMUM 69,115,138KV | 161, 230KV
i PART VOLTAGE POSITIVE IMPULSE —
Qa NUMBER | (KILOVOLT) FLASHOVER 19.73 2 BOLT, MACHINE 3/4'x14
g'g] (KILOVOLT) 19.87 2 BOLT, MACHINE 7/8''x14"
-8 51.80 &9 525 27.21 1 GROUNDING CLAMP FOR 3/4" BOLT TO NO. 2 AWG CWD 1012
3x 51.81 115 635 ”
5 Lz 1 GROUNDING CLAMP FOR 78" BOLT TO NO. AWG CWD 1012
2= MINIMUM CLEARANCE BETWEEN CONDUCTOR 51.82 138 780 W [27.89 3 3 CLAMP FOR LINE POST INSULATOR
S AND BAND OR GUYS: 1?2%:%5,, 51.83 161 945 5 [s1.80 3 3 HORIZONTAL LINE POST INSULATOR, SEE TABLE 1
Ss . 138KV—60" S1.84 230 1105 = [e4.23 6 LOCKNUT FOR 3/4" BOLT
3R © 161KV-66" TABLE 2 bt
=1R] c - ul [64.24 6 LOCKNUT FOR 78" BOLT
:'2 ~ INSULATORS PER TENSION STRING 91.13 6 LOCKWASHER FOR 3/4'" BOLT
<_ % 91.14 6 LOCKWASHER FOR 7/8'" BOLT
oF w 1 o DL TACE | SRSULRRRS | ToTaL 91.57 6 6 WASHER, SQUARE, CURVED 15/16" HOLE, 4''x4"x1/4"
I - =
:er_)g! G ©y 51.65 69 6 36
z: USE ONLY . o — 5 ” OVERHEAD GROUND WIRE MATERIALS
z O WHEN i 51.65 138 10 50 PART TANGENT ANGLE DWG NO.
ilD;L =1 SPECIFIED 51.65 51 ” 6 NO. | SUSPENSTON | TENSION | SUSPENSTON | TENSION DESCRIPTION 41
@ WE& s %0 3 - 99.3280 2 4 3 6  |BAND, FOUR WAY STRAIN, TYPE A 6030
N 9.39, 2 BAND, POLE TOP 6035, 6036, 6037
AN 9.40
AN 7 = 27.85
© ¥ | or 2 2 CLAMP, SUSPENSION WITH 2 1/4" LINK
2PN R 1 27.86
e « 29.40 2 CLIP,GROND, /81 1/2" CRG. BOLT | 6035, 6036, 6037
7 :% 29.50 2 4 3 6 |CLIP, GROUND, 3/4"x2 1/2" CONEHEAD BOLT | 6030
{ STRUCTURE { ﬁ ©y 35.20 4 4 |DEAD END COMPRESSION TYPE FOR 0.G.W.
7" GROUND WIRES T .30 2 2 2 R e A A
/ 7 7 58.11 2 6 2 6  |LINK, CONNECTING, PAIR 6030
64.20 2 LOCKNUT FOR 3/8" BOLT
— 64.23 2 4 3 6  |LOCKNUT FOR 3/4" BOLT
A A 75.42 2 2 ROD, ARMOR, PREFORMED, FOR 3/8" ST. STRAND
I / I / | *% [77.27 6 8 6 12 |LAG SCREW, 1/2"'x14" FETTER DRIVE THREAD
N U n! FOR LINE ANGLES 45° A [79.10 2 SHACKLE, ANCHOR TYPE 6036, 6037
ggN[?g FggEL(I:SEDgS;I'gR 82.32 AS REQUIRED STEEL STRAND 7/16", 7-WIRE, HICH STRENGTH
B= 89.20 1 1 1 1 | TURNBUCKLE, CLEVIS-EYE, 7/8'x12" BT-3155
B 58.06) . 91.22 4 8 6 12 |WASHER, ROUND FLAT, 1 3/8" 0D 9/16" HOLE
] ] << 93.10 2 2 2 2 |SHEAVE WHEEL FOR 7/16" STRAND 6030
< 4 ol 79.50 2 SHACKLE, TWISTED 6038
LOCATION OF NOTES
ANGLE GUYS 1. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST G |8A§2K5R/ 2026 |HISTORICAL REFERENCE
ED L Es B e e b BT :
LOCKNUTS, AND WASHERS OF DIFFERENT SIZES. SUPERSEDES DWG NO. 40-D-6311
INSULATORS INVERTED (38.12)(27.70 2. A ANCHOR TYPE SHACKLE AND 2 1/4' LINK NOT REQUIRED UNTTED STATES DEPARTNENT OF ENERGY
OR WHEN TYPE '"B'" POLE TOP BAND IS USED, SEE WESTERN AREA POWER ADMINISTRATION
TABLE 3 TABLE 4 LOCATION OF LINE GUYS FOR DWG NO. 41 6035. CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
OVERHEAD GROUND WIRE IN SUSPENSION OVERHEAD GROUND WIRE IN TENSION LINE ANGLES LESS THAN 45° 3 R N A S R 0 D INCLUDING 30°, USE TRANSMISSION LINE STANDARDS
— : — : DETAIL OF INSULATOR ATTACHMENT, SINGLE STRING b+ SUSPENSION CLAiE PART NO. 2.8 . Lo LARCE MIGLE
ANGLE TURNED IN DEGREES ANGLE TURNED IN DEGREES
T o N ETT= pror b ’ 5. X% USE THO LAG SCREWS AND WASHERS FOR EACH FOUR- TYPE 3TA 69,115,138,161 AND 230KV
69KV 12-0 69KV 14-0 | 19-0 | 25-0 | 33-0 3-POLE TENSION STRUCTURE
15KV 140 115KV | 1560 | 21-0 | 270 | 350 HISTORICAL REFERENCE ONLY REFERENCE DRAWINGS
138KV 17-0 IN TENSTON 138kv_ | 16-0 | 220 | 280 | 360 NOT TO BE USED FOR NEW CONSTRUCTION GROUNDING DETAILS _ _______________ 411012 | oo e appROvED BRES_ _ _
161KV 20-0 161KV 18-0 | 23-0 | 29-0 | 38-0 SEE NEW STANDARD DESIGN DRAWING 41 6118, ST%B'ER%TEU\S(‘{'QSC%E@EGEMENT FOR 41 6055
230KV 26-0 230KV | 23-0 | 28-0 | 35-0 | 480 41 6130-1, 41 6130-2, 41 6134, 41 6158 (3TA-1)|] """ —-—-———-————————— -~
] AUGUST 6, 1979 41 [ 6018
REF ()
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M M
TOP
} B B %jwi B B B 7\%4%3}% j j e
HS, HSB, AND HTR CROSSARM
SEE DRAWINGS 41 6010, 41 6011,
41 6023, AND 41 6087
M X

ToP W
. . = . . Rz . NOTES

1. ALL CROSSARMS FOR HS, HSB, HTR, HA, HAB, AND 3AC
RULES | SHALL"BE SELECTED 0 AS 10 BE FREE OF KNOTS

HA AND HAB CROSSARM $\|_/||i:§ 5?;2\&1153 DIAMETER IN THE SHADED AREAS SHOWN ON

SEE DRAWIﬁgﬁ)fﬁ %ﬁﬁﬁ; 41 6090, 2. CROSSARMS FOR 3T, 3TX, 4S, AND 3DE STRUCTURES

WHICH ARE GRADED UNDER WCLA GRADING RULES MAY BE

SELECTED WITHOUT REFERENCE TO THE SPECIAL KNOT
RESTRICTIONS SHOWN ON THIS DRAWING.

3. CROSSARMS SHOULD BE INSTALLED SO THAT THE AREAS
SHOWN SHADED ON THIS DRAWING ARE IN THE TOP
SECTION OF THE CROSSARM.

TOP

, , | ¢ FOR DOUGLAS FIR CROSSARMS ON
) 69KV AND 115KV TRANSMISSION
LINES ONLY

3AC CROSSARMS
SEE DRAWING 41 6002

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

10=3n 2i_g

[ »!

‘ ‘ D 8/24/26 HISTORICAL REFERENCE
A7-KR

fa—

g W W } c [1ze-r REDRAWN .

A7-DDD

2 1/4"

2 1/4"
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UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

2 STANDARD 7DiESIGNS
i TRANSMISSION LINES

SELECTION AND INSTALLATION DETAIL FOR
DETAIL OF KNOT RESTRICTED AREA CROSSARMS GRADED UNDER WCLA GRADING RULES

) _ _ N _
( ¢ { SUPERSEDES DWG NO. 40-D-5145

>

DESIGNED BWREC APPROVED BUREC _

A AUGUST 6, 1979 | 41 [ 6019
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M _ M
o
! TOP
_ _ NS _ _ _ I\ _ _ ¢
NN NN
T
HS AND HSB CROSSARMS
SEE DRAWINGS 41 6006, 6007, AND 6012
6" YA 6"

2 1/2"

TOP !

3AC CROSSARMS
LOWER 3AD CROSSARMS

1-3n 21_g"

—

NN

2 172"

o

ot f———

o

— .

DETAIL OF KNOT RESTRICTED AREA
SEE DRAWINGS 41 6008, 6009, AND 6016

0 1

1 1 |
SCALE OF FEET
1.1/2"=1'-0"

NOTES

1. ALL CROSSARMS FOR HS, HSB, 3AC, AND 3AD
STRUCTURES WHICH ARE GRADED UNDER WWPA GRADING
RULES SHALL BE SELECTED SO AS TO BE FREE OF
KNOTS OVER 1/2" IN DIAMETER IN THE SHADED AREAS
SHOWN ON THIS DRAWING.

2. CROSSARMS FOR 3T AND 3TX STRUCTURES AND UPPER
CROSSARMS FOR 3AD STRUCTURES WHICH ARE GRADED
UNDER WWPA GRADING RULES MAY BE SELECTED WITHOUT
REFERENCE TO THE SPECIAL KNOT RESTRICTIONS SHOWN
ON THIS DRAWING.

3. CROSSARMS SHOULD BE INSTALLED SO THAT THE AREAS
SHOWN SHADED ON THIS DRAWING ARE IN THE TOP
SECTION OF THE CROSSARM.

4. FOR DOUGLAS FIR CROSSARMS ON 138KV, 161KV, AND
230KV TRANSMISSION LINES ONLY.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

C 8/24/26
A7-KR

HISTORICAL REFERENCE

B 9-24-12 REDRAWN .
A7-DDD

SUPERSEDES DWG NO. 40-D-5697

UNITED STATES DEPARTMENT OF ENERGY
WESTERN _AREA_POWER ADMINISTRATIOI(\JI

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORAD

STANDARD DESIGNS
TRANSMISSION LINES
138, 161 & 230KV SELECTION AND
INSTALLATION DETAIL FOR_CROSSARMS
GRADED UNDER WWPA GRADING RULES

DESIGNED BWREC APPROVED BWREC

[n]  APRIL 6, 1981 | 41
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750
750
7, So

2'-1 1/4"
(APPROX)

3 —gn

GAIN 3DE POLES ON
/////ﬁONE SIDE ONLY

la—

€ 15/16"s BORE—ﬂ\\

HOLE FOR KNEE BRACES, ‘ \ \
HSB AND HAB LOCATED
AND BORED IN FIELD

AN

T 1
[
8"

e I

SEE TABLE II

!
o

6
g

€ 15/16"% BORE

[\ N S—

>
— 6 yY——
6" \\\\\
UND
_ /
—— ‘,I
750
—
—
1'-0"

|
T
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5 Bt o ==k
g ! g
la— f-—

SEE TABLE II SEE TABLE II ‘

‘ € 15/16"s BORE 1‘

\

NOTE
15 1. OPPOSITE FACES TO BE GAINED TO SOME WIDTH AND
Wit SHALL BE PARALLEL.

2.
(
—
— (Z,‘A =
(
—~
—
— =
i ]

B
SEE TABLE II

N
J
g
F ;4 f'\—F‘

< p—
=3 ==
—=
10'—0"

<

3,444#4
\\;444444
|
G-
[l
i
<~ 5 =
T
|
_

6"

ngn
SEE TABLE II ©

4S STR INSIDE POLES/

A y A \AM

OUTSIDE POLES-3DE, 3T, AND 3TX

150

e
S—
=
=

HS, HSB, 3AC, AND 4S

STRUCTURES
(SEE TABLE I FOR DIMENSION "A")

HTR STRUCTURES OUTSIDE POLES-4S

INSIDE POLE-3DE, 3T, AND 3TX

3DE, 3T, 4S, AND 3TX STRUCTURES
TABLE 11 (SEE TABLE I FOR DIMENSION "A')
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TABLE I
TYPE OF STRUCTURE DIMENSION "A'" CIRCUMFERENCE OF POLE DIMENSION ''B" HISTORICAL REFERENCE ONLY

HS 66" AT POINT OF GAIN NOT TO BE USED FOR NEW CONSTRUCTION
HSB 8 2" UNDER 25" GAIN 1/4" DEEP
3AC SEE DWG 41 6002 25" 10 27° 7 172 8/24/26 HISTORICAL REFERENCE

3DE, 3T 10'—0" 27" TO 30" 8" D A7-KR
3TX 12 —6" 30" TO 35 9 C [g52412 REDRAWN .
43 9'-0" 35" TO 45" 10 1/2" A7-DD

45" AND OVER GAIN 2" DEEP MAX SUPERSEDES DWG NO. 40-D-4351

0

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA_POWER ADMINISTRATION

CORPORATE SERVICES OFFICE-LAKEWOOD, COLORADO

TRANSHISSION LINES

69KV & 115KV, 2 AND 3 POLE STRUCTURE
DRILLING AND GAINING DETAILS
WITH OGW-30° PROTECTIVE ANGLE

1 1 |
SCALE OF FEET
1.1/2"=1'-0"

F ] AucusT 6,1979 | 41 [ 6021
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; -
1, |
)
2 i DRILL 9/16"# HOLE
'ﬁ.
" DRILL 9/16"¢ HOLE DRILL 11/16"# HOLES DRILL 15/16"# HOLE DRILL 15/16¢ HOLE
N DRILL 15/16"# HOLE DRILL 11/16"# HOLES
[ il /] :
— T — K T— - - 1 i
80;5/16 ’ o z { I f \ \‘ | \}\ ¢
N H—d . - &—— = f i
\ o - ST 5 t I / \‘ ! \}\
IIBII e ) Eo ; ; — -_— — — — — — ; ‘ ‘
| SEE TABLE I of ‘ ‘
) ‘ © % E o Lasex
» 6" 5'-4 1/2" 5'—4 1/2" 5'—4 1/2" 5'-4 1/2"
¥ - z
I A5 DETAIL 1
B UPPER CROSSARM DETAILS FOR 3AD STRUCTURE NOTES
1. OPPOSITE FACES TO BE GAINED TO SOME WIDTH AND
SHALL BE PARALLEL.
2. YMINIMUM DIMENSIONS AFTER SEASONING AND SURFACING.
DRILL 11/16"2 HOLES
. DRILL 15/16"% HOLE
5 DRILL 9/16"% HOLES DRILL 11/16"8 HOLES DRILL 9/16"8 HOLE
» DRILL 9/16"# HOLE DRILL 11/16"% HOLES : DRILL 15/16"# HOLE
™ < DRILL 15/16"8 HOLE DRILL 15/16"¢ HOLE N
¢ 157169 ng . R -
. ——. P
S D e D - 7 v B — 7 s K
I ] ] BN 3 VL
I / I ; I \‘m >
L/ . _ _ _ il Hi _ _ _ — — Tl
b N | |
F—T~— Y iﬁ' 3.. 3-- iﬁ' 3-- T 5 1/4-- J 2 5/8"*
N i - J - "
%) 6" \% | 6" %) 6" \% | \% 6"
NHOLE FOR KNEE <+ = - - ™
BRACE, LOCATED &
AND BORED IN .
FIELD DETAIL 2 DETAIL 3
I |
MWW LOWER CROSSARM DETAILS FOR 3AD STRUCTURE
TWO CROSSARMS PER DETAIL 1, TWO CROSSARMS PER DETAIL 2,
3AD STRUCTURE AND TWO CROSSARMS PER DETAIL 3, REQUIRED PER STRUCTURE.
TABLE I HISTORICAL REFERENCE ONLY
CROSSARM DRILLING REFERENCES NOT TO BE USED FOR NEW CONSTRUCTION
CIRCUMFERENCE OF POLE DIMENSION "B"
AT POINT OF GAIN VOLTAGE z T Y
UNDER 25" GAIN 1/4'" DEEP 69KV 12'-0" 2'-0" 4'-6"
25" TO 27" 7 1/2" 115KV 14'-0" 2'-0" 5'-0" C %g%ze HISTORICAL REFERENCE
27" T0 30" 8" B 9-24-12 REDRAWN .
30" T0 35" 9" A7-0D
42?3"/&3 3\5/;R — ‘20“ 1D/E2E"P — SUPERSEDES DWG NO. 40-D-6018
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
STANDARD DESIGNS
TRANSMISSION LINES
DRILLING AND GAINING DETAILS
69KV AND 115KV, 3AD STRUCTURE
| ? DESIGNED BUREC APPROVED BUWREC
SCALE OF FEET !
1 1/2"=1'-0 a | AucusT 6, 1979 | 41 | 6022
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9/16''¢ HOLE

9/16"% HOLE
+ 1\1\ ‘ ‘ \1\ ‘ ‘ ‘ \1\ ‘ ‘ T
N | | vl ¢
T (! (! N
LI 111 111 1.1
| | \ \ \ | \ |
* | 5 1/an 5 1/4" |
Q
[Te}
o M 7/2 7/2 M
|
'} \H‘ ‘\\
1PN Al
}\ } J—

: 1 1 :
Xe i i 5
RN - B - - - P - - VAR ¢
- | | -
SN I 11 B

;M T
(! Il
H\’T\ ‘\\

| 6 11/16"% HOLE 15/16"8 HOLE 11/16"% HOLE 15/16"% HOLE 11/16"% HOLE 6

DIMENSIONS FOR CROSSARMS

PART NO. L /2 M
5.56 21'-0" 5'-0" 5'-6"
5.59 25'-0" 6'-0" 6'-6"

1. XMINIMUM DIMENSIONS AFTER SEASONING AND SURFACING.

NOTE

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION
SEE_NEW STANDARD DESIGN DRAWING 41 6114

? ? ? ? 1|2 DESIGNED BUREC _ _ _ APPROVED BUREC _ _ _
NN AN S RN AN
SCALE“ OF. INI?HES -
3"=1'-0 Al AucusT 6, 1979 | 41 | 6023

C 8/24/26 HISTORICAL REFERENCE.
A7-KR
B 9-24-12 REDRAWN .

A7-DDD

SUPERSEDES DWG NO. 40-D-4325

UNITED STATES DEPARTMENT OF ENERGY

WESTERN _AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

69 AND 115KV, HS AND HSB STRUCTURES

STANDARD DESIGNS
TRANSMISSION LINES

CROSSARM DRILLING DETAILS
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HOLE FOR KNEE
BRACES FOR HSB
LOCATED AND

BORED IN FIELD

15/16''# BORE, 230KV HSB

3

9/16" BORE BY
1" DEEP, EACH
FACE 230KV HSB

éff 7L. f:;za ri;;:ﬁ ~—
! > —E===3
N
| 7
::iffi_ - 15/16"8 ~
15/16"# BORE BORE
i
~
H-——— — —F=t==——
&~
N ]
\
A5
-
) Y
g - g -
¥ _ /T (] I e N | ) 11
fe— 5 FAET Tk
B ~ SEE Y ~
SEE TABLE II —1 44//// TABLE II — 1 Y
N 15/16"% BORE N 15/16"% BORE
//// \ € 15/16"4 BORE | |
N X 1 A5
— 4 | ] —
HOLE FOR
KNEE BRACE,
LOGATED AND 4//
BORED IN FIELD ‘
HS AND HSB STRUCTURES 3AD STRUCTURES
(SEE TABLE I FOR DIMENSION "A") (SEE TABLE I FOR DIMENSION "A")

TABLE I

TYPE OF DIMENSION "A"

STRUCTURE 138KV 161KV 230KV
HS 70" 80" -
HSB 70" 80" 100"
3AC 86" 41 6008 8’6"
3AD 86" 86" 86"
. 10" _OGW SUSP 41 6017

14'=6"_OGW_TNSN 41 6017
37X 46" 46" | -

K

nAn

SEE
TABLE 11/

y
A

v

\S

CENTER AND INSIDE POLES

3AC STRUCTURES

15/16"'4 BORE / N

750

B

i

7\ SEE

|
TABLE 11/

g

15/16"'#¢ BORE/

\S

OUTSIDE POLES

(SEE TABLE I FOR DIMENSION "A')

TABLE II

CIRCUMFERENCE OF POLE
AT POINT OF GAIN

DIMENSION "B"

UNDER, 25" GAIN 1/4' DEEP
25" TO 27" 7 172"

27" to 30" 8"

30" to 35" 9"

35" to 40" 10 172"

40" TO 45" 12"

45'" AND OVER GAIN 2'' DEEP, MAX

%
1 \
I
i I ) 5
':\ 'li) “B“ -F
=== - } ' - 4? 777777 L= ;i,ﬂ%
~ SEE ~
— TABLEIIQ// —
/ \15/16"*’
BORE
'\5o \Vo°
i —

OUTSIDE POLES

CENTER POLE

3T AND 3TX STRUCTURES
(SEE TABLE I FOR DIMENSION "A")

NOTE

1. OPPOSITE FACES TO BE GAINED TO SAME WIDTH AND

SHALL BE PARALLEL.

D 8/24/26
A7-KR

HISTORICAL REFERENCE

9-24-12
A7-DD

REDRAWN .

SUPERSEDES DWG NO. 40-D-5693

UNITED STATES DEPARTMENT OF ENERGY
CORPORATE SERVICES OFFICE — LAKEWOOD,

WESTERN _AREA POWER ADMINISTRATION
COLORADO

STANDARD DESIGNS

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

ANSMISSION

1 0
| 1

1
]

TR LINES
138,161, & 230KV 2 & 3 POLE STRUCTURES
DRILLING AND GAINING DETAILS
WITH OVERHEAD GROUND WIRE

1
SCALE OF FE

=10 —Q'"

o] AucusT 6,1979 |

REF(S):
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1 1/2"%

L
DRILL 9/16"# HOLE DRILL 9/16'# HOLE
|
* T T T T \
EN \ N 0l I
B ‘\\ ~N 0 11 ~N 0 Il ~N . ]! ~N 0 4+§%}444,,
1 I N I 1
) L L] L L \
\ \
L. 5 1/4" |
L L
M 7/2 7/2 M N
5 1/4"
1T TIT
1 A‘
\ Il
i P~ Il - _
I ¥ I ¥
i S It S
M1 - il -
_ 1 _ Mm _ _ _ _ _ Y _ 11 _
. Ml U _ ¥ T Il -
¥ 1 ¥ Il ¥
3 i S I S
" Il " ! "
_ } }(\ D— r)} } _
1] i1
111 1]
6 \Q\f DRILL 11/16"# HOLE DRILL 11/16"# HOLE DRILL 15/16"# HOLE DRILL 11/16'"# HOLE‘JZ// 6
DRILL 15/16''# HOLE
DIMENSIONS FOR CROSSARMS
VOLT | PART NO. L /2 M
138KV 25.301 [29'-0"] 7'-0"[7'-6"
161KV | 25.302 [35'-0"[8'-6"[9'-0"

NOTE

1. ¥MINIMUM DIMENSION AFTER SURFACING, IN ACCORDANCE
WITH '"CONSTRUCTION GRADES', OF THE WEST COAST
LUMBERMAN'S ASSOCIATION STANDARD GRADING AND
DRESSING RULES NO. 15.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

SEE _NEW STANDARD DESIGN DRAWING 41 6114

0 6 9
| I I B NI AN N AN N I A B |
SCALE OF INCHES
=11 Q"

C 8/25/26 HISTORICAL REFERENCE

A7-KR

B 9-24-12 REDRAWN .

A7-DDD

SUPERSEDES DWG NO. 40-D-2920
UNITED STATES DEPARTMENT OF ENERGY
WESTERN _AREA_POWER ADMINISTRATIOI(\)I

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORAD

STANDARD DESIGNS

TRANSMISSION LINES
CROSSARM DRILLING DETAILS
138 AND 161KV, HS AND HSB STRUCTURES

2]  AucusT 6, 1979

| 41 | 6025

Return to TOC



IMAGES:

Aug 25, 2026- 12:49pm

Plotted By:court

Donita (CONTR) on 8/24/2026 6:42 AM

S:\Projects\Misc\StandardDrawings\Drawings\DesignDrawings\Karens Drawings To Revise\Done\41_6026c.dwg Last Saved By: Court,

27

g .
€ DRILL 9/16"# HOLE DRILL 11/16"# HOLES DRILL 11/16"% HOLES % DRILL 9/16"% HOLE
/7DRILL 15/16'"8 HOLE /\ DRILL 15/16"# HOLE DRILL 11/16"¢ HOLES /DRILL 15/16"8 HOLEN ¢
% h da— AERY _ _ i __ & _ ¥ _ SR 1
x| Il / & It I
o4 - - - e : - - - s
=25 | \ I / ]
o Il I _ 0 _ _ 1 7 _ 1 _ _ Pl
3 3 J 3 5/8"%
e T
) 67 41-10" 17 g =7 41-10" P on
37'—o"
DETAIL 1, 3 5/8"x11 1/2"x37'-0"
UPPER CROSSARM DETAILS FOR 3AD STRUCTURES
ORILL 9/16"% HOLE DRILL 15/16"% HOLES
DRILL 15/16"# HOLE DRILL 11/16"# HOLES DRILL 9/16"# HOLES DRILL 15/16"# HOLE € DRILL 9/16"# HOLE
:, DRILL 11/16"8 HOLES DRILL 11/16"# HOLES
/[ \\ .
3 i o | i __ __¥] B B 1l _ __ Wl i
o b e [ ) / | |
=l I - - - NS T Y I - - - @ - - = ¢
= f - (N i - - - - - SR I
hald |/ M M L) Il 1 Ll
3 E. 3 5 141 3 5/8"%
[ & 4'—gn 21_gn - L& & ! 41 —gn 21_on RN T O 21_gn o -
19' 0" 05 —g!}
DETAIL 2, 3 5/8"x11 1/2"'x19'-0" DETAIL 3, 3 5/8"x11 1/2"'x25'-9"
CROSSARM DETAILS FOR 3AC STRUCTURES HISTORICAL REFERENCE ONLY
LOWER CROSSARM DETAILS FOR 3AD STRUCTURES NOT TO BE USED FOR NEW CONSTRUCTION
TWO CROSSARMS PER DETAIL 2, AND TWO CROSSARMS PER
DETAIL 3, REQUIRED PER TYPE 3AC STRUCTURE C 8/24/26 HISTORICAL REFERENCE
A7-KR
TWO CROSSARMS PER DETAIL 1, AND TWO CROSSARMS PER
DETAIL 2, AND TWO CROSSARMS PER DETAIL 3, B |95245"2 REDRAWN.
REQUIRED 'PER TYPE 3AD STRUCTURE
SUPERSEDES DWG NO. 40-D-5695
UNITED STATES DEPARTMENT OF ENERGY
% MINIMUM DIMENSIONS AFTER SEASONING AND SURFACING. WESTERN AREA. BOWER " ADMON FESATTON
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
STANDARD DESIGNS
TRANSMISSION LINES
CROSSARM AND DRILLING DETAILS
138 & 161KV 3AC AND 3AD STRUCTURES
? CI) ? DESIGNED BWREC APPROVED BUREC
1 1 1
SCALE OF FEET
11/2"=1'-0" o] AucusT 6, 1981 | 41 | 6026
RFEF (S):
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DRILL 9/16"¢ HOLE

DRILL 9/16''¢ HOLE

T ‘ T T i T T ‘
I Il I (11l I
B éH\ I N 11 N S I HIS E ¢
I 11 I 1l I
\‘\ [ \‘\ 1] \‘\
I I I I I
L
M /2 /2 M
5 174" 5 1/4"
T[T
‘ AH
I
Y 97 ITT -
11
© | I )
11
- - - ¢ - - - - - ¢ - - A —- ‘
11
(L] \‘\ (4]
! 4 - i
N I—— D— r)‘ ‘ _
/ 11
fin
e DRILL 11/16'"# HOLE DRILL 11/16'"# HOLE DRILL 15/16'"# HOLE DRILL 11/16"¢ HOLE &
DRILL 15/16'"# HOLE DRILL 9/16"? HOLE
DRILL 9/16'¢ HOLE NOTE
1. %=MINIMUM DIMENSIONS AFTER LAMINATING AND
SURFACING.
DIMENSIONS FOR CROSSARMS
FX% G H% L /2 M
9" 2 1/2" | 3 1/8" 45'-0" 11'-0" 11'—6"
10 172" 3 3/16" [ 3 1/8" 45'-0" 11'=0" 11'-6"
11 1/2" 3 3/4" | 3 5/8" 41'-0" 10'-0" 10'-6"
HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION
SEE NEW STANDARD DESIGN DRAWING 41 6114
D §§2&§26 HISTORICAL REFERENCE
C 2;235[1)2 REDRAWN .
SUPERSEDES DWG NO. 40-D-5992
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
STANDARD DESIGNS
TRANSMISSION LINES
CROSSARM DRILLING DETAILS
230KV _HS AND HSB STRUCTURES
0 3 6 9 12 DESIGNED BWREC APPROVED BUREC
| I I A B O A A I A I |
SCALE OF INCHES
30=1'-0" Fa ] AucusT 6, 1979 | 41 [ 6027
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DRILL 9/16"¢ HOLE
DRILL 15/16'"¢ HOLE

DRILL 9/16'"¢ HOLE

DRILL 11/16"# HOLES

DRILL 15/16'"¢ HOLE

DRILL 9/16'¢ HOLE

DRILL 11/16"# HOLES

DRILL 11/16"# HOLES

DRILL 15/16'"¢ HOLE
DRILL 9/16"¢ HOLEA\\

DRILL 9/16'"# HOLE

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

8/24/26
A7-KR

HISTORICAL REFERENCE

9-24-12
A7-DDD

REDRAWN .

SUPERSEDES DWG NO. 40-D-6191

UNITED STATES DEPARTMENT OF ENERGY
WESTERN_AREA _POWER ADMINISTRATIOI(\JI

CORPORATE SERVICES OFFICE — LAKEWOOD,

COLORAD

STANDARD DESIGNS

TRANSMISSION LINES
CROSSARM DRILLING DETAILS
230KV_3AC & 3AD STRUCTURES

N I ) VR - - 1 ¥ - 2V A i
N
> l o ! [/ \ / Il ll
y _ / _ ) _ ) J _ _ _ _ _ L il ¢
SF — 5 i N i \
S| a YN ey S IV ERE L
Il 1l
\ \ \
SN & 3" 3 1/8"%
i - —-
6" J J J H J 6"
z
N
DETAIL 1
UPPER CROSSARM DETAILS FOR 3AD STRUCTURES
DRILL 9/16"# HOLE DRILL 15/16"# HOLE
DRILL 15/16"# HOLE DRILL 11/16"# HOLES DRILL 9/16"# HOLE DRILL 15/16"# HOLE DRILL 9/16"# HOLES
DRILL 9/16"# HOLE DRILL 11/16"# HOLES DRILL 9/16"# HOLE DRILL 11/16"# HOLES
/ ! S i
N I . l - - N \ IS . | i
o i o ¥ \ / Il il
- i < Z o 4 i _ _ _ & ; 4 _ I L {itg
o ! T ¢ - b = <= vl - - - L ¢ - fii>3a+— !
Il il
| |
NT R 3 1/8"%
3 L T M - ‘—T/\/—.‘—M/\/_. T 6"
6" z z
L
DETAIL 2
CROSSARM DETAILS FOR 3AC & 3AD STRUCTURES
TWO CROSSARMS PER DETAIL 1, AND TWO CROSSARMS PER
DETAIL 2, REQUIRED PER TYPE 3AD STRUCTURE.
TWO CROSSARMS PER DETAIL 2, REQUIRED PER TYPE 3AC
STRUCTURE .
% — MINIMUM DIMENSIONS AFTER LAMINATING AND SURFACING.
DIMENSIONS FOR CROSSARMS
F % G H L M N z J T
9" | 2 1/2" | 10'—4" | 56'—8" | 16'-4" | 49'—0" | 24'~0" | 6'=10" | 1'-6"
10 1/2" | 3 3/16" | 7'=10" | 51'—2" | 12'=10" | 43'—=0" | 21'=0" | 6'=7" | 2'~0"
1 0
L L 1 L |
SCALE OF FEET
1 1/2"=1'-0"

DESIGNED BUREC

A

13

AUGUST 6,1979

REF(S):
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e}

WITH HEADS TO OUTSIDE OF STRUCTURE

INSTALL BOLTS FOR ATTACHING X—BRACES

| + , | /oo/ %
L=}
1/2" MACHINE - K
BOLTS - 1/2" MACHINE
{ BOLTS
»

SEE STRUCTURE DWGS FOR
y DISTANCE BELOW CROSSARM

7/8'" BOLTS WITH MF
LOCKNUTS AND 4 3/4x9 1/4
CURVED POLE WASHER WITH
15/16" UPPER HOLE AND
LOWER SLOT OF 15/16x1 1/2

7/8" BOLTS WITH

MF LOCKNUT AND

3 1/2x3 1/2x3/8
SQUARE CURVED WASHER

1.

NOTE

END FITTINGS AND CENTER CLAMP SHALL BE MADE FROM
174" MINIMUM STEEL PLATE.

GAIN POLE SLIGHTLY WHERE

Aug 25, 2026- 1:08pm

Plotted By:court
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FOR 3TX (69 AND 115KV)
FOR 3T-1, 3T-2, 3TX (138 AND 161KV)
FOR 2 AND 3—-POLE STRUCTURES (230KV)
FOR 3TA (ALL KV)

BRACE JOINS POLE

FOR 3AD (69 AND 115KV)
FOR 3T, 3T-1, 3T-2, 4S, 4S-1 (69 AND 115KV)
FOR 3T, 3AC, 3AD (138 AND 161KV)
FOR 2-POLE STRUCTURES (69, 115, 138 AND 161KV)

? } j
P
SCALE OF FEET

1 1/2"=1'-0"

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

8/20/26 HISTORICAL REFERENCE
A7-KR

C 1-6-12 REDRAWN .

A7-DDD

SUPERSEDES DWG NO. 40-D-5923

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

>

STANDARD DESIGNS

TRANSMISSION LINES
X-BRACE DETAILS

DESIGNED BWREC APPROVED BUREC _ _ __ __ _ _ _ __

ELECTRICAL ENGINEERING MANAGER

A

AUGUST 6, 1979 | 41 [ 6029
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13/16" SQUARE HOLE 13/16" SQUARE HOLE

3/8'"'x4" STEEL

1.1/8"
—
13/16" SQUARE HOLE 13/16" SQUARE HOLE

3/4" DOUBLE ARMING BOLT
WITH 4 SQUARE NUTS. A

4..
O

Jmm{ [[jp 0 &)

FOUR-WAY STRAIN BAND

PART NO. 9.20

PART RANGE OF POLE
NO. | STAMP NO.XXX | ™ "nraAgETER

1 7" TO 10"
9.20 2 9" TO 12"

3 11" TO 14"

4 13" TO 16"

%%% ALL BAND SEGMENTS SHALL HAVE THE PROPER
STAMP_NUMBER AS SHOWN IN THE TABLE, STAMPED
IN THE METAL IN THE OUTER SURFACE OF THE
BAND PRIOR TO GALVANIZING.

CONNECTING LINKS MAY BE
ATTACHED TO ANY SIDE. SEE
STRUCTURE AND GUYING DETAILS.

| 7
N
\t\\

\77111
———=-=-=3

'//f*CONE HEAD BOLT 3/4x2 1/2

5/32"

>l e

2x2x1/4 STEEL BENT
AS SHOWN. 13/16"#
HOLE IN CENTER

S—7
M=F LOCKNUT
E::=::j‘//f7(PART NO. 64.23)

GROUND CLIP
PART NO. 29.50

)
=7

2 1/2'" SHEAVE WHEEL
SUITABLE FOR 7/16''?
STRAND PART NUMBER 03.10

174"

L3 1/

174"

115
o 113 0
1/4x2 STEEL ©
>
1.3/74"
>
MIN AAAAF
A ¥MACHINE BOLT
WITH BRASS COTTER
13/16''? HOLE
D" HOLE
¢ D) =

CONNECTING LINKS
PART NUMBERS 58.11, 58.12, 58.13 AND 58.13a

Ph’fg.T "D" INCHES | MACHINE BOLT
58.11 13/16" 3/4"x2 1/2"
58.12 13/16" 3/4"x3 1/2"
*%| 58.13 13/16" NONE
58.13a 15/16" 3/4"x2 1/2"

NOTES

1. ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING
AND BENDIN, IN ACCORDANCE WITH ASTM DESIGNATION
A153.

2. % MACHINE BOLT TO BE INCLUDED WITH PART NUMBERS
58.11 AND 58.12 ONLY.

3. %% PART NUMBER 58.13 TO BE USED WITH OGW
DEADENDS ONLY.

4. A BOLTS SHALL BE NEW-ROOLED, OPEN-HEARTH CLASS B
STEEL CONFORMING TO FEDERAL SPEC. FF-B-575C TYPE
I GRADE 2.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

C 8/20/26 HISTORICAL REFERENCE
A7-KR
B 5-28-14 REDRAWN .

A7-DDD

SUPERSEDES DWG NO. 40-D-3667

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPE A FOUR-WAY STRAIN BAND

Cr ] AuGUST 6, 1979 41 [ 6030
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CONNECTING LINKS
SHALL BE ATTACHED
ONLY TO 1'" BOLTS.
SEE STRUCTURE

AND GUYING DETAILS.

RANGE OF

PART NO.|STAMP NO.¥¥% POLE DIA
1 7" TO 10"

2 9" TO 12"

9-23 3 11" TO 14"

4 13" TO 16"

*¥%ALL BAND SEGMENTS SHALL HAVE THE

PROPER STAMP NUMBER AS SHOWN IN THE
TABLE, STAMPED IN THE METAL IN THE

OUTER SURFACE OF THE BAND PRIOR TO

GALVANIZING.

115"

1'-2 7/8"

1.1/8"
E—

1/4" 3 172" 1/4"

I

1/4"x3" STEEL

}
A 3/4" DOUBLE ]
ARMING BOLT WITH
4 SQUARE NUTS
— A XMACHINE BOLT WITH BRASS COTTER
18" 3/8"x5" STEEL
T A 3/4" DOUBLE
ﬂTWV_ i) ARMING BOLT WITH "D HOLE
) N[ AR 4 SQUARE NUTS
: R
¥ N — 2 1/2" MAX RADIUS
- - A .
- . X7
— \
@IK: i) :}]ID o R 1 1/16" HOLE
" Aw A | | = CONNECTING LINKS
AN - - ‘ O - H— ) ——— PARTS NO. 58.06, 58.07, AND 58.08
~ LYJ I N | I\ T PART NO.] D" [MACHINE BOLT
@IK: N[ :}@ T Tt 58.06 [13/16" | 3/4'x2 1/2"
|/ 58.07 | 13/16" | 3/4"x3 1/2"
»| 58.08 [13/16" NONE
z FOUR-WAY STRAIN BAND TN
S PART NO. 9.23 [
- Ly N_7 1))
\\\\ 7
CONE HEAD BOLT ~  ——————————- ===

[—
- .

]

.

— GROUND CLIP
PART NO. 29.50

3/4'"x2 1/2"

2 1/2" SHEAVE WHEEL SUITABLE

FOR 7/16"¢ STRAND PART NO. 93.

2''x2"x1/4" STEEL,
BENT AS SHOWN.
13/16"¢ HOLE IN CENTER.

M—F LOCKNUT
PART NO. 64.23

NOTES

1. ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING

ﬁqgsﬂENDING IN ACCORDANCE WITH ASTM DESIGNATION

2. % MACHINE BOLT TO BE INCLUDED WITH PARTS NO. 58.06

AND 58.07 ONLY

3. gﬁLsART NO. 58.08 TO BE USED WITH OGW DEAD-ENDS
4. A BOLTS SHALL BE NEW-ROLLED OPEN HEARTH CLASS B

STEEL CONFORMING TO FEDERAL SPECIFICATION
FF-B-575C TYPE I GRADE 2.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

C 8/20/26 HISTORICAL REFERENCE
A7-KR
B 5-28-14 REDRAWN .

A7-DDD

SUPERSEDES DWG NO. 40-D-5186

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPE B FOUR-WAY STRAIN BAND

Cr ] AuGUST 6, 1979 41 [ 6031
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1"x12 GA

NOTES

1. TO BE ADAPTABLE TO 7 1/2" TO 10" POLE TOPS.
2. GALVANIZED AFTER BENDING AND DRILLING IN
ACCORDANCE WITH ASTM DESIGNATION A-153-49T.

3/8'"x7 1/2" BOLT
THREADED 3 1/4" EACH END

6032c.dwg Last Saved By: Court,
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1"x12 GA

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

C 8/20/26 HISTORICAL REFERENCE
A7-KR
B 5-28-14 REDRAWN.

A7-DDD

SUPERSEDES DWG NO. 40-D-2781

UNITED STATES DEPARTMENT OF ENER:

oY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
POLE TOP BAND-PLAIN

DESIGNED BUREC APPROVED BUREC _

a]  AUGUST 6, 1979 | 41 [ 6032
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5
MIN THREAD LENGTH

7/16" SQ HOLE

SECTION A-A SECTION B-B

7/16" SQ HOLE

9 U.s. 15/16" HOLE
STANDARD
GAGE FLAT STEEL

15/16" HOLE

7/16" SQ H

BOLTS SHALL BE NEW-ROLLED OPEN-
HEARTH CLASS B STEEL CONFORMING

TO FEDERAL SPECIFICATION FF-B-571a
EXCEPT THAT THE MINIMUM TENSILE
STRENGTH MAY BE 55,000 LBS PER SQ INCI

OLE

H

11/2"

WITH SQ NUT
AND M.F. LOCKNUT

&
1/2" CARRIAGE BOLT h
N

1/2"'-BOLT, ROLLED

THREAD EACH END, HEAVY

HEX NUTS AND HEX M.F.
LOCKNUTS, ANNEALED BOLT

SHALL NOT INTERFERE WITH ANGLE

3" MIN

PART NO. 9.43, 9.44, OR 9.45

PART NO. 9.43, 9.44, OR 9.45

9/16''x15/16" SLOTS =

7/16" SQ HOLE

15/16" HOLE

PART NO. 9.43, 9.44, OR 9.45

9/16"x 1" SLOTS

BOLTS SHALL BE NEW-ROLLED OPEN— PART RADIUS RANGE OF STAMP
HEARTH CLASS B STEEL CONFORMING NO. VA POLE DIA NO.%
TO FEDERAL SPECIFICATION FF-B-571a 9.43 2 77 TO 9" 1
EXCEPT THAT THE MINIMUM TENSILE .
STRENGTH MAY BE 55,000 LBS PER SQ INCH 5/8" CARRIAGE BOLT WITH 9.44 4 3/4" 8 1/2" 10 11" 2

SQ NUT AND LOCKNUT 9.45 5 3/4" | 10 172 70 "13'" 3

15/16" HOLE 7/16" SQ HOLE
3''x3/16" STEEL BAND 15/16'" HOLE
CLIPPED ROUND WASHER
3/16''X3"
t FLAT STEEL I
C
7/16" SQ HOLE
ANGLE IRON
7/16" SQ HOLE
15/16" HOLE
NOTES

1. ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING
AND BENDING, IN ACCORDANCE WITH ASTM DESIGNATION

A-153

CONFORMING TO FEDERAL

SPECIFICATION FF-B-571a
EXCEPT THAT THE MINIMUM
TENSILE STRENGTH MAY BE

15/16" HOLE BOLTS SHALL BE NEW-ROLLED
OPEN-HEARTH CLASS B STEEL {@i

55,000 LBS PER SQ INCH

NO. 8 U.S. STD
GAGE FLAT STEEL

1/2" CARRIAGE BOLT
WITH SQ NUT

9/16" SQ HOLEj

END OF POLE BAND

AND M.F. LOCKNUT

PUNCH SLOTS
FOR END LUGS

777777 S
WELDED TN PLACE VIEW C-C VIEW D-D
/16" S0 HOLE PART NO. 9.43, 9.44, OR 9.45

15/16" HOLE

CARRIAGE BOLT
3/8'"x1 1/2" LONG

R

1 3/4"x3/4"x1/8" STEEL
7/16''¢ HOLE IN CENTER

L M.F. LOCKNUT

i
f }

=1 ﬁvg/*/ﬂx4 Z2

= LT =

- | | -

Y | E | B
| |

9/16"x1"

SLOTS

15/16" HOLE
GROUND CLIP

PART NO. 9.43, 9.44, OR 9.45

M.F. LOCKNUTS

11/16"
LOCK WASHER

2. % BOTH SECTIONS OF THE BAND SHALL HAVE THE PROPER
STAMP_NUMBER, AS SHOWN IN THE TABLE, STAMPED IN
THE METAL ON THE QUTSIDE SURFACE OF THE BAND PRIOR
TO GALVANIZING, OR MAY BE STAMPED AFTER
- GALVANIZING, WITH A SUITABLE INDELIBLE INK.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

4-HEX NUTS c erors
A7-KR

HISTORICAL REFERENCE

B 5-28-14
A7-DDD

REDRAWN .

SUPERSEDES DWG NO. 40-D-5994

3 172"

WESTERN

UNITED STATES DEPARTMENT OF ENERGY
AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

578" "'U'" BOLT

STANDARD DESIGNS
TRANSMISSION LINES

POLE TOP BANDS

FOR _OVERHEAD GROUND WIRES
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1979
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P BOLTS SHALL BE NEW-ROLLED OPEN—
/16" HOLE 2160 HEARTH CLASS B STEEL CONFORMING
TO FEDERAL SPECIFICATION FF-B-571a
EXCEPT THAT THE MINIMUM TENSILE
— — STRENGTH MAY BE 55,000 LBS PER SQ INCH
— 7/16" sQ  [—
= HOLE =
= / 5= ////
— NO. 9 U.S. STD ‘ — //
GAGE FLAT STEEL N
<
S e T
¥ =T
‘ | T ~
| |
|
N |-
BL —1—B 3 I| =
= ) 1/2" CARRIAGE BOLT WITH o=
— _ _ SQ NUT AND M_F. LOCKNUT =
= N = END OF POLE BAND
— S —
|~ } R / \ } <
\ \ ‘ \ \ M
N _‘\ 300 3()° ,‘,. P ~
\\7744\\ //\#77\\
/\\ //\
SECTION A-A 1. BAND IS SIMILAR TO HU':I(B{ZDE i CO. DESIGN
A | SHACKLE ATTACHED 2. ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING
AND BENDING, IN ACCORDANCE WITH ASTM DESIGNATION
; | ; 3. wI)EEgo BE USED FOR DEAD-ENDING OVERHEAD GROUND
BLANK AND FORM FROM - — 4. ¥BOTH SECTIONS OF THE BAND SHALL HAVE THE PROPER
RS SN ST PR el sn Mo el DA
& 118/ s 1 172" FLAT STEEL PRIOR TO GALVANIZING, OR MAY BE STAMPED AFTER
1/2"x1/4" CARRIAGE Al N GALVANIZING, WITH A SUITABLE INDELIBLE INK.
BOLT WITH LOCK WASHER ¥ o
SQ NUT, AND M.F. LOCKNUT / > \

11/32"R \

9/16" _ 1.9/16" _9/16"
| BAND SHALL WITHSTAND A
A PULL OF 7500% IN EITHER
DIRECTION INDICATED VR T
Q-1 N
>_ iﬁ' T L q
3 -
T T
N v | B N
~ N 5/8"x4'" MACHINE BOLT
: : CARRIAGE BOLT S |- WITH HEX HEAD, HEX NUT,
| | 3/8"x1 1/2" LONG 3, AND COTTER KEY
\ I I ’ -
\ | | / & S _
= ~
Do | K( (@ : A HISTORICAL REFERENCE ONLY
Y | | N M 1 3/4"x1 3/4"x1/8" STEEL < NOT TO BE USED FOR NEW CONSTRUCTION
| | 7/16" DIA HOLE IN CENTER I 9/16" DIA
M.F . LOCKNUT
* PART NO. 64.20
C 8/20/26 HISTORICAL REFERENCE
A7-KR
B 5-28-14 REDRAWN .
A7-DDD
PART NO. 9. . .4 P TA F SHA
RT NO. 9.38, 9.39, OR 9.40 S&?—Um? (2%-{1-0 DE pp:\[Rl:r ,\?0_ §9.1%KLE SUPERSEDES DWG NO. 40-D-2938
WESTERN AREA POWER ADMINISTRATION
P[\’]A\ORT SEAM; RAI‘%PS ES\E(E;ED(]?Z CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
3 1 ym 770 g STANDARD DESIGNS
939 | 2 | 43/4 |82 To 11 TRANSMISSION LINES
9.40 | 3 5 3/4" |10 1/2" T0 13" TYPE A POLE TOP BAND
FOR OVERHEAD GROUND WIRE
DESIGNED BUREC APPROVED BUREC _
a]  AUGUST 6, 1979 | 41 [ 6034
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9/16"'# HOLE 1 1,0 CARRIAGE BOLT

3"x3/16'" STEEL BAND 3/8'"x1 172" LONG
7/16" SQ HOLE

J— 1 3/4"x1 3/4'"'x1/8" STEEL,
7/16" DIA HOLE IN CENTER

GROUND CLIP
¢ PART NO.
29.40

CLIPPED ROUND WASHER

M.F. LOCKNUT
— D=} PART No.

64.20

\\\\¥fBOLTS SHALL BE NEW-ROLLED, OPEN
HEARTH, CLASS B STEEL CONFORMING
TO FEDERAL SPECIFICATION FF-B-571a
EXCEPT THAT THE MINIMUM TENSILE
STRENGTH MAY BE 55,000 LB PER
SQUARE INCH

NOTES

\ / 1. ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING

\ \ / / ﬁqg3BENDING’ IN ACCORDANCE WITH ASTM DESIGNATION

2. % BOTH SECTIONS OF THE BAND SHALL HAVE THE PROPER
STAMP _NUMBER, AS SHOWN IN THE TABLE, STAMPED IN
THE METAL ON THE OUTSIDE SURFACE OF THE BAND PRIOR
TO GALVANIZING, OR MAY BE STAMPED AFTER
GALVANIZING, WITH A SUITABLE INDELIBLE INK.

— 3. NOT TO BE USED FOR DEAD-ENDING OVERHEAD GROUND

WIRES.
4. BAND IS SIMILAR TO JOSLYN MFG. AND SUPPLY CO.
DESIGN.

— ~
— ~—~
— LEG FLATTENED —

— TO 3/8'x7/8" —
— ~—
— ~
— ~

—
1/2"-BOLT, 4" ROLLED | m—— ﬁ_ o

THREAD EACH END, HEAVY b
HEX NUTS AND HEX qn
M-F LOCKNUTS, ANNEALED

3..
&>

7/8"
1/2"

7N
N pouste eve L \\---—f///////' HISTORICAL REFERENCE ONLY
TR I RIGHT ANGLE TWIST NOT TO BE USED FOR NEW CONSTRUCTION
172" 1.1/8" 11/8"
EITHER DIRECTION INDICATED
3 3/8"

C 8/20/26 HISTORICAL REFERENCE
A7-KR

B 5-28-14 REDRAWN.
A7-DDD

SUPERSEDES DWG NO. 40-D-4837

PART | STAMP | RADIUS RANGE OF UNITED STATES DEPARTMENT OF ENERGY
NO. | No % | "A" | POLE DIA Y TR AREATONER ADMINES TRATAN

9.38 | 1 o | 7109 STANDARD DESIGNS
9.30 | 2 | 434" |8 12" TO 11 TRANSMISSION LINES

9.40 | 3 | 534" [10 172" T0 13" TYPE B POLE TOP BAND
FOR _OVERHEAD GROUND WIRE

DESIGNED BUREC APPROVED BUREC _

a]  AUGUST 6, 1979 | 41 [ 6035
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9/16'" HOLE

9/16'"x13/16" SLOTS - A

q;# e

7/16" SQ HOLE

NO. 8 U.S. STD

GAGE FLAT STEEL

N
N

A

1/2" CARRIAGE
¥ BOLT WITH SQ NUT

9/16"x 1" SLOTS

AND M.F. LOCKNUT —a|

i

9/16" SQ HOLE j

4 /A

300

ANY OPENING BACK
OF WELDED STRAP

SHALL BE PLUG WELDED |

BAND SHALL WITHSTAND A PULL OF
7500# IN EITHER DIRECTION INDICATED

.

B

3

3/4"
I
I
|
|

CARRIAGE BOLT

3/8"x1 172" LONG

1 3/4"x1 3/4'"'x1/8" STEEL,
7/16" DIA HOLE IN CENTER

BOLTS SHALL BE NEW-ROLLED,
OPEN HEARTH CLASS B STEEL
CONFORMING TO FEDERAL
SPECIFICATION FF-B-571a
EXCEPT THAT THE MINIMUM
TENSILE STRENGTH MAY BE
55,000 LB PER SQUARE INCH

8 GA FLANGE WASHER
WELDED IN PLACE

NO. 8 U.S. STD

GAGE x1 1/2"' STEEL

11/16"
—

FURNISH SHACKLE COMPLETE WITH 5/8"
SHACKLE BOLT AND BRASS COTTER

PLAN
PARTS NO. 9.38, 9.39, OR 9.40

= \N LT ===
g }r—;§:‘ Y |I g fanm)
L - i SR

| | — | 2]

T LT e

PART | STAMP | RADIUS RANGE OF
NO. NO. % "A" POLE DIA
9.38 1 4" 7" T0 9"
9.39 2 4 3/4" |8 172" TO 11"
9.40 3 5 3/4" |10 1/2" TO 13"

% BOTH SECTIONS OF THE BAND SHALL HAVE
THE PROPER STAMP NUMBER, AS SHOWN IN THE
ABOVE TABLE, STAMPED IN THE METAL ON THE
OUTSIDE SURFACE OF THE BAND PRIOR TO
GALVANIZING, OR MAY BE STAMPED AFTER
GALVANIZING, WITH A SUITABLE INDELIBLE
INK

‘ T
SECTION A-A

CARRIAGE BOLTS NOT SHOWN-SECTION A-A SYMMETRICAL

9/16"x1" SLOTS

5/8'" 1.9/16" 5/8'"

)

®
0,
= &
5
!
M.F. LOCKNUT
D><ﬂ‘/ PART NO. 64.20

GROUND CLIP
PART NO. 29.40

J
=
1
C
(1]

U

1.5/8"

o

@‘ﬂ\»
3

DETAIL OF SHACKLE
PART NO. 79.12

5/8'"x4'" MACHINE BOLT
WITH HEX HEAD, HEX NUT
AND COTTER KEY

SECTION B-B
SHACKLE ATTACHED

NOTES

1. ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING

AND BENDING, IN ACCORDANCE WITH ASTM DESIGNATION

A153.
2. u?EEEO BE USED FOR DEAD-ENDING OVERHEAD GROUND
3. BAND IS SIMILAR TO HUGHES BROTHERS DESIGN.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

C 8/20/26 HISTORICAL REFERENCE

A7-KR

B 5-28-14
A7-DDD

REDRAWN

SUPERSEDES DWG NO. 40-D-5024

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

TRANSMISSION LINES
TYPE C POLE TOP BAND
FOR_OVERHEAD GROUND WIRE

2| AucusT 6, 1979 41 |
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BAND SHALL WITHSTAND c
A PULL OF 75004 IN ‘ |
EITHER DIRECTION INDICATED
r T
5/8" CARRIAGE BOLT 50 | 2
WITH SQ NUT AND N — [ S _ B
— M.F. LOCKNUT b ! NS ¥
p— — | ©
p— I N
— | AR R
— ! AN
- | S| =
= b | .
— | 3/4"
— L
— 3/16" 1.1/2" 3/16"
- |
gl
T T .
3/16"x3" FLAT STEEL 1 1 | .
A &
= N
52 —
_ _ < -
T T
- - | | |
5
DETAIL OF END LUG S DETAIL OF TAKE-OFF
Loop NOTES
1. ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING,
BENDING, AND WELDING IN ACCORDANCE WITH ASTH
DESIGNATION A153.
2. NOT TO BE USED FOR DEAD-ENDING OVERHEAD GROUND
2 12" 3. BAND SIMILAR TO LINE MATERIAL CO. DESIGN.
BOLTS SHALL BE NEW-ROLLED, OPEN-
HEARTH CLASS B STEEL CONFORMING TO
FEDERAL SPECIFICATION FF-B-571a
EXCEPT THAT THE MINIMUM TENSILE
STRENGTH MAY BE 55,000 LB PER SQ INCH
7/16" SQ HOLE
. . 9/16" " 9/16"
19718 5/8"x4" MACHINE BOLT
! WITH HEX HEAD, HEX NUT,
PARTS NO. 9.38, 9.39, OR 9.40 ~ ~~ ; AND COTTER KEY
= T
Q \
! ! : Yy | ! \
| \ © N |
i | | —9/16"8 HOLE P i T ‘} —
| T || | |
Lol : |
! S A
. _ _ Lo _ _ — - /! \ |
i | [ i - ‘\ | |
Lo /! \
|
[ L ! !
| LL_ _ y T
\ ™ PUNCH SLOTS FOR T \ | |
| TAKE-OFF LOOP |
| L HISTORICAL REFERENCE ONLY
— NOT TO BE USED FOR NEW CONSTRUCTION
o — ~
R IACE B0 NG DETAIL OF SHACKLE VIEW C-C C|wag™ | T
~ PART NO. 79.10 SHACKLE ATTACHED B |o:28-14 REDRAWN .
A7-DDD
SUPERSEDES DWG NO. 40-D-5202
- No. | No.% | vA | POLE DIA WESTERN AREA POWER ADMINTSTRATION
" " " n "
FOR END LUGS ;;16??10%; HSEéBINSEEE‘II'ER gNg-g NO; X f.\. P7O'!_I::I'0D$]):"'A\ CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
‘ o 3 39 > T30 (812 To1 STANDARD DESIGNS
< M.F. LOCKNUT SIE :
PART NO 64.20 9.40 3 5 3/4" |10 1/2" TO 13" TRANSMISSION LINES
% BOTH SECTIONS OF THE BAND SHALL HAVE THE TYPE D POLE TOP BAND
PROPER STAMP NUMBER AS SHOWN IN THE ABOVE
/ / TABLE, STAMPED IN THE METAL ON THE OUTSIDE FOR_OVERHEAD GROUND WIRE
SURFACE OF THE BAND PRIOR TO GALVANIZING,
VIEW A-A VIEW B-B GROUND CLIP OR MAY BE STAMPED AFTER GALVANIZING, WITH oESIoNED BUREC ApPROVED BUREC
PART NO. 29.40 A SUITABLE INDELIBLE INK. |77 =7 ——-—————— 7/ — e — e e e
(] AuGUST 6, 1979 41 | 6037

REF (S):

Return to TOC



39

Donita (CONTR) on 8/20/2026 7:38 AM

IMAGES: S: \Dat a\ENGSRV\Std_Dwgs_Redrawn\41\41_6038a.TIF;

S:\Projects\Misc\StandardDrawings\Drawings\DesignDrawings\Karens Drawings To Revise\Donita Working On\41_6038_1a.dwg Last Saved By: Court,

Plotted By:court Aug 25, 2026- 1:03pm

- 1.3/16" 1.3/168" - - 1.3/16" 1.3/16" -
| 1l 1l
\ o N N o
L _ \ _ - i o ]
¥ ¥ § }
11/16"% HOLE 11/16"% HOLE
SECTION A-A SECTION A-A
¢

Af B ‘A 3 Ar B jA 3
2 120 4'| 2 /2" : 1 1/20[1 172" 2 1/2" 4'| : _21/n : 11/2" 1 1/2" NOTE
> > > T 1. ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING,
BENDING, AND FORGING IN ACCORDANCE WITH ASTM
e - ' e —T o — Y DESIGNATION A153.
S f - NE i (8 } (r - NE
/ N ol [WE'-D / 1/4" RADIUS BEND I ol
1/4" RADIUS BEND H 1/4" H " ‘_ H 1/4" RADIUS BEND H ﬁgPagﬁggNgPéggg a » _ b :
/[ et N A
| -
L] Ll
} } L]
%) 3 n B []l
g . g +\r I 11/18" ) g . g # I 11/16" )
140 g 174" =1 o | 5 11/4" g 1740 5|5 ° iR 5
ngn (=2 } } ngh (23] | |
2 L 2 R
L] | a \
H H . e - 7
. . ) i 3 . i . . g )
a 13/16"8 a - \ L 13/16" N - \
o 5 - i 3 D 2 B ’ 8
! by N ! ® >
A QY A I
1| qe 1| qe
<J SECTION B-B <J SECTION B-B
B B HISTORICAL REFERENCE ONLY
DESIGN "A" PHASE FITTING DESIGN "B" NOT TO BE USED FOR NEW CONSTRUCTION
ALTERNATE DESIGNS
PARTS NO. 40.49, 40.50, AND 40.51
(SEE TABLE FOR DIMENSION ''B')
A |8/20/26 |HISTORICAL REFERENCE
A7-KR
PART "B" SUPERSEDES DWG NO. 41 6038A (IN PART)
NO. -
m UNITED STATES DEPARTMENT OF ENERGY
40.49 9 WESTERN AREA POWER ADMINISTRATION
40 50 10 1/2“ CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADQ
40’51 — STANDARD DESIGNS
- TRANSMISSION LINES

69 AND 115KV H-FRAME POLE
HARDWARE DETAILS (SHEET 1 OF 2)

ELECTRICAL ENGINEERING MANAGER

Co ] WAY 28, 2014 41 [ 60381
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SECTION B-B
B
PHASE FITTING
PART NO. 40.52
3/4"%x3 1/2"

BOLT WITH NUT
AND COTTER KEY

374" MIN TO
1" MAX RADIUS

TWISTED SHACKLE

PART NO. 79.50

FLAT GAIN PLATE
PART NO.

RIBBED TIE PLATE

68.30 PART NO. 68.82

o
" %
13/16"8 »
P _
. t
s \.T/
~
- N2 _ _
s o 3/4" N
© | -
- N h h
N /// \\\
M
- JaR
E [ | _ _
T T
Q \\\‘:SKi 1/
- 1 5/16"x13/16" OPENING
DEAD-ENDING LOOP
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(USED ONLY FOR VOLTAGES LESS THAN 69KV)
3
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S = S
<« © <«
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& u &
- N o - =
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1. ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING,
BENDING, AND FORGING IN ACCORDANCE WITH ASTM
DESIGNATION A153.

NOTE

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

Al

8/20/26 HISTORICAL REFERENCE
A7-KR

SUPERSEDES DWG NO. 41 6038A (IN PART)

UNITED STATES DEPARTMENT OF ENER:

oY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
69 AND 115KV H-FRAME POLE
HARDWARE DETAILS (SHEET 2 OF 2)

DESIGNED BUREC APPROVED ROSS M. CLARK__ __ _ __ __ __

ELECTRICAL ENGINEERING MANAGER

A

MAY 28, 2014 | 41 [6038-2
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SECTION B-B SECTION B-B
<J <J HISTORICAL REFERENCE ONLY
B PHASE FITTING B PHASE FITTING NOT TO BE USED FOR NEW CONSTRUCTION
DESIGN A DESIGN B
STEEL PARTS NO. 40.53 TO 40.56 INCLUDED STEEL PARTS NO. 40.53 TO 40.56 INCLUDED
(SEE TABLE FOR DIMENSION ''B') (SEE TABLE FOR DIMENSION 'B')
PART B 8/20/26 HISTORICAL REFERENCE
||B|| A7-KR
NO. A 11-2-21 CHANGED 138 AND 115KV TO CORRECT VOLTAGES
40.53 7 172" A7-KKR 138 AND 161KV IN THE TITLE BLOCK.
40.54 o SUPERSEDES DWG NO. 41 6039A (IN PART)
40.55 10 172 UNITED STATES DEPARTMENT OF ENERGY
40.56 12" WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADQ
STANDARD DESIGNS
138 AND 161KV, H-FRAME POLE
HARDWARE DETAILS (SHEET 1 OF 2)
DESIGNED BUREC APPROVED ROSS M. CLARK
ELECTRICAL ENGINEERING MANAGER
Co ] war 28, 2014 41 [ 6039-1
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1/4 9 1/ 2| - = ¥ 1. ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING,
— " o L o = BENDING, AND FORGING IN ACCORDANCE WITH ASTM
4 172" } } - DESIGNATION A153.
" : B N s s ST
i i | | | 7
) ] ) ) : A 4
M 13/16"8 H - N
o ) &
’,\.’ > z z
\}(\ \ 2 - A . g . g
N H 2 <« © <«
‘ N 15/16"8 B
4 Y - ] =
N N
oo _ AN ) _ S
SECTION B-B o ] o
11/2"(1 172"
B - -
PHASE FITTING N N
PART NO. 40.52 <« <+
1/2" 172"
3/4"%x3 1/2" | j
BOLT WITH NUT T — o B ‘
AND COTTER KEY =
.‘J 15| .‘\J
FLAT GAIN PLATE RIBBED TIE PLATE HISTORICAL REFERENCE ONLY
PART NO. 68.30 PART NO. 68.82 NOT TO BE USED FOR NEW CONSTRUCTION
B 8/20/26 HISTORICAL REFERENCE
A7-KR
A 11-2-21 CHANGED 69 AND 115KV TO CORRECT VOLTAGES
A7-KKR 138 AND 161KV IN THE TITLE BLOCK.

SUPERSEDES DWG NO. 41 6039A (IN PART)
34" MIN TO UNITED STATES DEPARTMENT OF ENER:

" GY
1" MAX RADIUS WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWQOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TWISTED SHACKLE 138 AND 161KV, H-FRAME POLE
HARDWARE DETAIL'S (SHEET 2 OF 2)

DESIGNED BUREC APPROVED ROSS M. CLARK__ __ _ _ __ _ _
ELECTRICAL ENGINEERING MANAGER

A MAY 28, 2014 | 41 [6039-2
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1.9/16" 1.9/16"
—» f-———— - f—
3/4"x3 1/2" RV 2
BOLT WITH NUT I
} 77777777777777777 } ] AND COTTER KEY
Y | | ¥
- | @ | = 5 pa ‘© AL
| | N i
| _ < | | _ INULILL —
i\ ‘ I 2&} ~~T1~
| - - - - - | X = PART o
¥ = NO. B
SLOTTED HOLE 11/16'x1" ¥ EN 20.66 e
M
40.67 | 10 1/2"
SECTION A-A y 40.58 | 1'-0"
¢ 3/4" MIN TO
| 1" MAX RADIUS
Ar B jA i 3
3 1/8" — 4-| 3 1/8" © 1172011 172 TWISTED SHACKLE
| | S - STEEL-PART NO. 79.50
L__L#_L_ﬂ ,,,,,,,,,,,,,,,,,,, ,__L#J__J ‘ T 3"
f ] 3 120 1 20|
| | ] - S
3C6.0 B T (] 3
N 1 1/2" .1 1/2" 1/4" 1/8" NOTE
~— M 1/4" u - I
OUTSIDE OF R 1. ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING,
CHANNEL INSIDE OF N \ | BENDING, AND FORGING IN ACCORDANCE WITH ASTM
CHANNEL Il M DESIGNATION A153.
R W
R
5/16" ng 5160 £ L
- 2 : L 1118
' A i =
(] ) L] 2 N N
! } } L o CROSSARM
BR 15168 | 15/16"6 HOLE —_ | ) DF.E-.I.—H ¢ J
| | <
u | < N | N o P 3 515"
L~ EFrmTinG ) r o \/\ . H ; H - 10 172" | 6 172" | 11 1/16"
- fi\c) - - L > N2 B | ) T 11 172" | 7 172" |1'=0 1/16"
N o~
H 13168 H |- = - i i
- T : 5 5
__——__\\\\\\\v \\\\h/ S | i
(4 N
o~ N H N
NENE BORE AND TAP . »
e FOR 1728 5/8" HOLE
< MACHINE BOLT —] /2" 172"
1 172" |1 1720 j
<J SECTION B-B — =/ E—— = ‘
B ¥ 1/8" 4
- - HISTORICAL REFERENCE ONLY
PHASE FITTING WITH 3" CHANNEL
STEEL-PART NO. 40.66, 40.67 AND 40.68 FLAT GAIN PLATE RIBBED TIE PLATE NOT TO BE USED FOR NEW CONSTRUCTION
(SEE TABLE) STEEL—-PART NO. 68.32 STEEL-PART NO. 68.84
D 8/20/26 HISTORICAL REFERENCE
A7-KR
C 2;%85[‘\)4 REDRAWN .

SUPERSEDES DWG NO. 40-D-5991
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

STANDARD DESIGNS

TRANSMISSION LINES
230KV H-FRAME
POLE HARDWARE DETAILS

Co. ] AUGUST 6, 1979 41 | 6040
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DRILL 11/16'"# HOLES

DRILL 11/16"# HOLES

3/8"
‘T‘%

X ‘ T VOLTAGE] "x" | 'Z"
" - - TT 115V | 15'=6" | 12'=0"
N N \H \H 138KV | 17'=6" | 14'—0"
161KV | 20'=6" | 17'=0"
L e J 230KV | 25'-6" | 22'-0"
1i_gn - o g
P R
——
A _ _ _ _ _ _ _ ! A\ ™
™| = N S
¥
g \K \fw NOTE
- S nE ] . . 1. ALL WATERIAL SHALL BE GALVANIZED AFTER DRILLING IN
: ACGORDANCE WITH ASTM DESIGNATION A153.
: 11/2" 3
g - V
DRILL 13/16"# HOLES
D i/7g3€226 HISTORICAL REFERENCE
C 2;%%5&4 REDRAWN .
SUPERSEDES DWG NO. 40-D-5993
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADQ
STANDARD DESIGNS
TRANSMISSION LINES
69,115,138,161 & 230KV H-FRAME
HISTORICAL REFERENCE ONLY ANGLE IRON DETAILS
NOT TO BE USED FOR NEW CONSTRUCTION
SEE NEW STANDARD DESIGN DRAWING 41 6133 oEsINep BUREC apPROVED BUREC
Co ] AUGUST 6, 1979 41 | 6041
REF (S):
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MATERIAL LIST
ITEM DWG
NG, DESCRIPTION O 41
1 |BAND, FOUR-WAY STRAIN 6030
2 | CLIP, GROUND, WITH 3/4x2 1/2 CONE HEAD BOLT | 6030
3 | COMPRESSION DEAD END, EYE-TYPE FOR OGW
4 |LINK, CONNECTING PAIR 6030
5 |LOCKNUT FOR 3/4 BOLT
6 |LAG SCREW, 1/2x4, FETTER DRIVE THREAD
7 | WASHER, ROUND FLAT, 1 3/8 OD, 9/16 HOLE

00
1-0"

N

o
5

&
L/@
& //®@®
@] ~eE

A
N | |
A \\
A
\/\\ [ [N ON TYPE 3AT, 3TA, 3T, 3TX AND 48T
\@ N 4 N STRUCTURES, USE BAND AND GUY
N 2l ] Brifel — << SEQUENCE AS SHOWN ON STRUCTURE
% AN / L NN DRAWINGS
N s AN
S \>\ 7/ AN
XN vy X @\
o) iy O
Se <L / XN
A
N Sy AN REFERENCE DRAWINGS
NN o A
AR\ o] 115KV
A ANE) TYPE 3DE _ 41 6004
ap TYPEHWS__ 41 6010
DEAD END X7 DEAD END I ———————
ONE WAY LS EACH WAY TYPE 3AT __ _ 41 6074
N TYPE 3T _ _ _ _ _ _ _ _ __ ____________ 41 6075
) TYPE 3TX _ 41 6093
7 TYPE 4BT _ _ _ _ __ _ __ ____________ 41
4 TYPE4S_____ _________________ 41 6105
Z 138 & 161KV
TYPE 3DE - ___
TYPEHS_ 41 6006
TYPE WSB _ _ 41 6007
TYPE 3TA _ _ _ _ _ _ __  __________ 41 6018
TYPE 3AT _ _ _ _ __ _ __ _ _______ 41
TYPE 3T __ 41 6017
TYPE 3TX __
TYPE 4BT _ ___ -
TYPE 4S_ _ _ _ _ __ _______________
TYPICAL OGW ATTACHMENT USING EYE-TYPE COMPRESSION
DEAD ENDS
E /?;2;%26 HISTORICAL REFERENCE
D |7515-03 REVISED TITLE BLOCK ONLY.
A7-DH
3-20-92 | REDRAWN
C A2-BH

SUPERSEDES DWG NO. 40-D-5764

NITED STATES DEPARTMENT OF ENER

U oY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

HISTORICAL REFERENCE ONLY TRANSMISSION LINE STANDARDS

NOT TO BE USED FOR NEW CONSTRUCTION
WOOD—-POLE DEAD END DETAILS
FOR OVERHEAD GROUND WIRE

CIVIL ENGINEERING MANAGER

a] AUGUST 6, 1979 | 41 | 6042

Return to TOC



46

Donita (CONTR) on 8/20/2026 8:07 AM

IMAGES: S:\Dat a\ENGSRV\St d_Dwgs_Redrawn\41\41_6043b . TIF;

S:\Projects\Misc\StandardDrawings\Drawings\DesignDrawings\Karens Drawings To Revise\Donita Working On\41_6043d.dwg Last Saved By: Court,

Aug 25, 2026- 1:00pm

Plotted By:court

3/4"x2 1/2" BOLT
_ — l;:‘
8"x11.5% CHANNEL 13/16"x4 1/2"
\ r(ﬁ SLOTS J
0
| o [ o ==
" FE-|~ JER " " =+
13/16" HOLE e < - N o 14" TO 18" DIAMETER
\/\ \\ / \\ 6’ : POLES
{ ! + [ ! :- ? < -
) | s -
\ // \ J o \CHANNEL SLOTTED
Jll ~Jll- o FOR ANGLE
4
1 |
1%
41'%6"x3/8" ANGLE/
/!
o 3o 1o
oo DETAIL C
NOTES
/_\O 1. ANCHOR ASSEBLY IS SIMILAR TO HUGHES BROTHERS
< < 2. % ANCHOR RODS AND BOLTS SHALL BE GALVANIZED. THE
P NN N | OO N N N T ANCHOR ASSEMBLY SHALL BE COATED WITH A SUITABLE
ASPHALT PAINT TO RESIST CORROSION.
%
7/8"x2'-0" D.A. BOLT a
\ SEE DETAIL C
n /; o Iy
— - =
_ 'gl \@ 1 I
g : - g - REFERENCE DRAWINGS
q i 3AD STRUCTURE 69KV AND 115KV_ _ __41 6003
~ 3AD STRUGTURE 138KV AND 161KV__ _ _ _ _____ 41 6009
g o2
H H V |
5|2
&) (&)
= =
z|<
59
2|2
:x .x
N
=15
it
o
c|® HISTORICAL REFERENCE ONLY
55 NOT TO BE USED FOR NEW CONSTRUCTION
[
| 2lg
60'—0"| 80'—0" NS D [er20026 HISTORICAL REFERENCE
(ID ZI: A7-KR
65'-0"| 85'—Q" 3 3 C |32 REDRAWN.
5 20'~0"| 90" 0" SUPERSEDES DWG NO. 40-D-5699
~ (‘ID H | [ UNITED STATES DEPARTMENT OF ENERGY
Iy 7510 9510 . WESTERN AREA POWER ADMINISTRATION
— _| g '9 EXPANSION ANCHOR L CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADQ
i BEPS : ESEN g £ TRANSMISSION LINE STANDARDS
e TRANSMISSION LINES
o n o wn
® ® & o DETAILS OF POLE ANCHOR
[=] o [=] (=)
22%%2
f:I) i? f? f? DESIGNED BWREC APPROVED BWREC
o n o wn
S b Cr ] AuGUST 6, 1979 41 [ 6043
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PART TYPE OF DIMENSIONS
No. | VOLTAGE | STRUCTURE [ a B
23.10 | 69 & 115 HA & HAB 1'-0" 1'=-2 1/2"
23.10 69 3AC 1'-0" 1'=-2 1/2"
23.12 115 3AC 1'-6" 2'—1"
23.12 (138 & 161 3AC & 3AD 1'-6" 2'—1"
.
11/16" - - 11/16" P 13/16"
e
O D
- - - - - - - - - -
D D 3
N
~N
ATTACHMENT EYE 3
N
NOTES

1. FLATTEN EACH FACE OF BOTH ATTACHMENT EYES 11/16"
AS SHOWN ON LEFT.

2. BRACKET SHALL BE GALVANIZED AFTER SHAPING IN
ACCORDANCE WITH ASTM DESIGNATION A153.

AN

| ANGLE BRACKET
///// STEEL PARTS NO. 23.10 & 23.12

/

1.174"
-————

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

C 8/20/26 HISTORICAL REFERENCE
A7-KR
B 5-28-14 REDRAWN .

A7-DDD

SUPERSEDES DWG NO. 40-D-4366

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
ANGLE BRACKET

Co ] AUGUST 6, 1979 41 | 6044
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L 1'—g" 1.1/2",
N
13/16" DIA =
D I G
©
> T
- |
|
| ) fq
, |
|
EXTENSION PLATE
DETAIL A
3/4"x21" MACHINE BOLT SHALL BE NEW-ROLLED, OPEN HEARTH
CLASS B STEEL CONFORMING TO FEDERAL SPEC. FF-B-571A EXCEPT 1 1/4" HOLE
THAT THE MINIMUM TENSILE STRENGTH MAY BE 55,000 LBS PER SQ INCH REAMED BOTH SIDES
3/4"x14" MACHINE B .
30 BOLTS FOR POLE MOUNTING o 3
T S
/TRIM TO 1 1/2"R [
- Il ‘ —
—y N . . . @ -
> 1.1 N L3 T 7 kj ' NOTES
- _ A\ . DIES = | e ‘ /T
() O S O VIR I I [ Ny 1. ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING
T -, ¥ . /‘\ ﬁqgsBENDING. IN ACCORDANCE WITH ASTM DESIGNATION
© .
N N_ " 2. BRACKET IS SIMILAR TO HUGHES BROTHERS DESIGN.
N\_13/16" DRILL 3 1han S 13/16" DRILL
&
< 1" PIPE
~ a S — M
2
%
/®\ N ||
1/4"x1 1/2" FLAT STEEL
Ne | v
L%ﬂs SQUARE @U_PL ATE\ /_/ .
_/‘
Ve
R 5/8" 5/8"
AN = la— — l—
~ 1/4"x1 3/4" FLAT STEEL
13/16" DRILL
45° BEND -
— F— \ HISTORICAL REFERENCE ONLY
EN e e T S SR TN S { NOT TO BE USED FOR NEW CONSTRUCTION
# % S N o G I 1
el —
S L  ——— \<> | | + |
- T ‘
\ I I | Ll } } i C ?{7%[%226 HISTORICAL REFERENCE
o
13/16" DRILL — ==’ | —EXTRA NUT OR 1 3/4" L 14t . g B [o-28-14 REDRAWN
M—F LOCKNUT e ® " A7-DDD
3 == 0 - SUPERSEDES DWG NO. 40-D-5719
DETAIL B UNITED STATES DEPARTMENT OF ENERGY
2 e | o U-PLATE WESTERN_AREA_POWER ADMINISTRATION
DETAIL C CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
RIH T 1 LR 3 14" TRANSMISSION LINE STANDARDS
GUY PLATE TRANSMISSION LINES
DETAIL D BRACKET ASSEMBLY SWINGING ANGLE BRACKET
DESIGNED BUREC APPROVED BWREC
(] AucUST 6, 1979 41 | 6045
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11—

WASHER, ROUND FLAT,

FOR 3/4" BOLT

3/4''x22"" MACHINE BOLT SHALL BE NEW-ROLLED OPEN HEARTH
CLASS B STEEL CONFORMING TO FEDERAL SPEC FF-B-5710
EXCEPT THAT THE MINIMUM TENSILE STRENGTH MAY BE
55,000 LBS PER SQ INCH

13/16" DRILL

1.1/72"

PART NUMBER 23.13

WASHER, ROUND FLAT, FOR 3/4" BOLT 11 _g"
13/16" DIA /—‘7— "
1 PIPE\‘ y
e M s
///& E:i 7777777777777777777777777777777777777 ) \77/
v I } }
\/ EXTRA NUT OR 1k
B M-F LOCKNUT ik
- " I
© 5/8 ik
S 11
0 1
I
[l
‘4/////A’ I
I
3/8"x3" FLAT STEEL i
/ 174" x 1 3/4" FLAT STEEL/ N
I
I
I
[l
1/4" x 1 1/2" FLAT STEEL } }
I
N
I
I
I
[l
[l
I
2 I
\
1 1/4" HOLE
REAMED BOTH SIDES

NOTE

1. BRACKET IS SIMILAR TO HUGHES BROTHERS, INC
STOCK NO. 2821.8

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

C 8/20/26 HISTORICAL REFERENCE

A7-KR

B 5-28-14
A7-DDD

REDRAWN .

SUPERSEDES DWG NO. 40-D-6452
UNITED STATES DEPARTMENT OF ENERGY

WESTERN _AREA POWER ADMINISTRATION

TRANSMISSION LINE STANDARDS

TRANSMISSION LINES
SWINGING ANGLE BRACKET
FOR TYPE 3AC & 3AD 230KV _STRUCTURES

Ca ] NOVEMBER 15, 1979 41 |
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REFERENCE MATERIALS

ITE
NO. DESCRIPTION

; [FOUR-WAY STRAIN BAND EQUAL TO HUGHES BROS. NO. 3105 WITH
TWO 1/2"#x4" LAG SCREWS AND WASHERS PER BAND

LINK, CONNECTING PAIR EQUAL TO HUGHES BROS. 3154

FOUR-WAY STRAIN BAND EQUAL TO HUGHES BROS. NO. 3112

LINK, CONNECTING PAIR, EQUAL TO HUGHES BROS. 3157

1/2"'% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP,

CARRIAGE BOLT, NUT AND LOCKNUT) HUGHES 2718.55 OR EQUAL

SHEAVE WHEEL SUITABLE FOR 7/16"'# STRAND

gi/IAEEND, AUTOMATIC VISE TYPE FOR GUY STRAND, WITH SHORT

DOUBLE GUY g |DEADEND, AUTOMATIC VISE TYPE FOR GUY STRAND, WITH EXTRA

VISE TYPE LONG BAIL

o |DEADEND, PREFORMED TYPE FOR GUY STRAND

10 |STRAND, GALVANIZED, 7/16" HIGH STRENGTH STEEL

11 [CLAMP, GUY, 3 BOLT, 6" LONG

12 |2-BOLT GUY CLAMP

INSULATOR, FIBERGLASS GUY STRAIN WITH BNK AND SHEAVE
13 |WHEEL. MINIMUM ULTIMATE STRENGTH OF 29,000 LBS. (SEE
TABLE)

14_|GUY_PROTECTOR

15% |ANCHOR ROD, 1"x8'—0"', THIMBLEYE

16% |ANCHOR ROD, 1"x8'-0', TWINEYE

17_|CONCRETE ANCHOR (DWG NO. 41 6049)

18 |DEAD—END TEE EQUAL TO HUGHES BROS. NO. 2817R4.5-15-15C

SEE NOTE & 19 |7/8"# SQUARE HEAD BOLT WITH CURVED WASHER, SQUARE NUT,
AND LOCKNUT

20 [BOND CLIP EQUAL TO HUGHES BROS. NO. 2727.8

21 _|PARALLEL GROOVE CLAWP, 2-BOLT COPPER ALLOY

22 DUCTILE DEADEND THIMBLE, EQUAL TO ANDERSON TYPE DDT-07
WITH BNK, 40,000 LBS ULT. STRENGTH

NOTES

1. INSTALL TWO BOLT CLAMPS ON EACH DOUBLE GUY TO
SEE NOTE 8 PREVENT THE TWO STRANDS FROM SLAPPING TOGETHER
UNDER WIND CONDITIONS.

SEE NOTE 8

SEE NOTE 8

N o] g |+ N

SINGLE GUY
VISE TYPE

‘-—————- ‘
_—

SEE NOTE 8

SINGLE GUY DOUBLE GUY 2. gléémP%éﬁ_lf_E;gDBE INSTALLED AFTER DOUBLE GUY HAS
PREFORMED TYPE PREFORMED TYPE 3. FOR LOCATION OF BANDS, SEE INDIVIDUAL STRUCTURE

DRAWINGS.

4. ADDITIONAL DETAILS ARE SHOWN ON STANDARD GUY
ARRANGEMENT AND ASSEMBLY DRAWINGS.

5. FOR GUY EACH SIDE OF POLE ON TYPE 3A AND 3AB
STRUCTURES, SEE DWG NO. 41 6053. FOR TWO SINGLE
GUYS, INSULATOR SHALL BE PROVIDED WITH TWO SHEAVE
WHEELS.

6. ¥ TO BE USED WHEN SPECIFIED.

7. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.

8. DEAD-END TEES MAY BE USED IN LIEU OF POLE BANDS
AS SHOWN. DUCTILE DEADEND THIMBLE REPLACES
CONNECTING LINKS AND SHEAVE WHEELS THAT ARE USED
WITH POLE BAND CONSTRUCTION.

X

‘-——————-
2N

FIBERGLASS INSULATOR DATA

MINIMUM NET
KV ["LENGTH OF
FIBERGLASS | \g ARCING
138 | 6'-3" HORNS
SEE NOTE 8 161] 7'-0"
230 | 8'-6"
FIBERGLASS INSULATOR WHERE. NECESSARY. GROUTED F 2;&%05 ADDED DEAD-END TEE OPTION.
ATTACHMENT §'-0 ANCHORS SHALL BE USED E X;wggoa REVISED TITLE BLOCK ONLY.
=, _
\O D 11-30-86| REVISED AND REDRAWN ON CAE SYSTEM.
“ A3-TEC

SUPERSEDES DWG NO. 40-D-5674

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADQ

% USE 1x8 ROD UNLESS 1x10 ROD
IS NEEDED TO OBTAIN S FT DEPTH

%

TWO SINGLE OR
ONE DOUBLE GUY

TRANSMISSION LINE STANDARDS
GUY ASSEMBLY AND DETAILS

TYPICAL ANCHOR SPACING

FOR_AVERAGE SOIL CONDITIONS, ANCHORS SHALL BE
SPACED SO _THAT EACH ANCHOR HAS A MINIMUM

OB s e s v TR SERAES T
THE GUY STRAIN INSULATOR SHALL : : TYPICAL GUY AND ANCHOR ASSEMBLY
BE PROVIDED WITH TWO SHEAVE WHEELS WITH CONCRETE ANCHOR DESIGNED KAREN ROWE _ _ _ _ _ _ poroveD DG KON _______
ALL GUYS SHALL FORM A 45° VERTICAL
ANGLE WITH THE POLE, INSOFAR AS POSSIBLE "] AUGUST 6, 1979 | 1 [ 6047
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PR e
\ f
1-SINGLE STRAND >
(1 GUY) K
1]
\\\W N \\\W \\\W X X
FIGURE 1

2-LINE GUYS FORWARD OR BACK (2LGF OR B

FIGURE 3
HS STRUCTURE HS AND HA STRUCTURE
) X-BRACE

/ / /

\ \ \

\ \ \
1-DOUBLE STRAND (2 GUYS)
SEE NOTE %%

W

A\ B\

FIGURE 5
3A AND 3AB STRUCTURES
7-ANGLE GUYS (7AG) TO 20°
B-ANGLE GUYS (BAG) 20° TO 60°

v

1-DOUBLE STRAND (2 GUYS)
1-DOUBLE
STRAND

/ /
/
\
\ \
(2 GUYS)

SEE NOTE X%%%

B\ X

FIGGRE 7
3AT STRUCTURE

6-LINE GUYS EACH WAY, 7 ANGLE GUYS (6LGEW, 7AG) 60° TO 70°

X X

FIGURE 4

HS AND HA STRUCTURES

2-ANGLE GUYS (2AG) AND X-BRACE

8'—Q"

X-BRACE
MOUNTING DETAIL

GAIN POLE SLIGHTLY WHERE
BRACE JOINS POLE

104,

MFDOUBLE STRAND (2 GUYS)

7/ 7/

v
ﬂ%@vl

A\

l

A\

FIGGRE 6 i
3AT STRUCTURES

7/
7/
A

/

111

A\

6-LINE GUYS EACH WAY, 2 ANGLE GUYS (6LGEW, 2AG) 70° TO 90°

1-DOUBLE STRAND (2 GUYS)
T
|
/
|

N\

ORI

@] (@]

1

\
\
|
1
HORN GAPS OF WOOD-STRAIN

INSULATORS ON LINE GUYS
ARE TO BE TURNED DOWN
a

i

X X

FIGGRE 8
3T STRUCTURE

103,

FURNISHED OR SERVE

WITH ONE STRAND OF WIRE

4

DETAIL OF DOUBLE STRAND GUYS

1-DOUBLE STRAND (2 GUYS)

T

L

HORN GAP OF WOOD-STRAIN
INSULATORS ON LINE GUYS
ARE TO BE HHRNED DOWN

A\

6-LINE GUYS EACH WAY, 2 ANGLE GUYS (BLGEW, 2AG) TO 25°
6-LINE GUYS EACH WAY, 3-ANGLE GUYS (6LGEW, 3AG) 20° TO 45°

6-LINE GUYS EACH

WAY, 1-SIDE GUY (BLGEW,

1SG) AT 0°

6-LINE GUYS EACH WAY, 2-SIDE GUYS EACH WAY

FIGURE 9
3TX STRUCTURE

(BLGEW, 2SGEW)

LIST OF MATERIAL
QUANTITIES REQUIRED FOR EACH TYPE OF GUYING
8 |98 Bl |BeltelzzlE
L m
&% < (< oo oo |moe|lbo|lbm|iio
oM waTerTaL REQUIRED  [dxs| & |BE| S | S 2| SR |SE|S3(2G22
105 . >I< >I<; © w0 © © O N|©
106) (101 108 FIG|FIG|FIG| FIG |[FIG|FIG| FIG |[FIG|FIG
108 1134 5 6| 7 8 9| 8
- 104) "\ forl @ . 40' POLE 85 | — | 65 | 220265415 555 | 290 340|375 | 260
109 o @ - g'_ 45' POLE 100| — | 70 [265]320]515] 685 | 390|450 480|355
o
\3290,\%/ ol g N [50' pOLE 110| - | 85 | 305|365 600 805 | 480540580 | 440
- Ll
0@2\:\,&%“\ N N 100 | 2% [55' POLE 125| — |100]355|420|690] 920 |560]630|680|510
/ A gj 60' POLE 140| - |110|405|480(780]1050|660|730|780605
é&‘?’@ é&‘* > 65' POLE 150| — |125]445|525|870]1160|745| 825|880 685
&0}‘30& © 70' POLE 165| — |140|495|580| 9601290830 920|980 760
4\%\@,\3& N2 101 [UNIVERSAL POLE BAND 2 =11 ]-1-1-1-14]4]5]3
Q&é*‘:@‘* 199 102 |DEAD END CLEVIS “T=T=-T=-T=-1T-T=1T-1=-1-1T-=
NS 103 |GUY THIMBLE FURNISHED WITH WOOD STRAIN INSULATOR ITEM 109
9 "
> oo 104 ﬁglAchAgP' 6" SBOLT | 4| - | 3 |11]12] 21| 20 | 22| 23| 26] 20
2
// 105 (374 coNE HEAD BOLT | 2 | - [ 1| 4|47 10|88 ]10]7
7 106 |3/4" LOCKNUT 2| - | 1|4 471088 ]|10]7
o/ X% 3'"x3"x3/16" SQ CURVED
7, 112 107 |WASHER WITH 13/16" sa| - | - | - | - |-[-| - [ -|-1]-]| -
S “ HOLE
s ¢ 108 |GUY CLIP 2| - | 1|4 471088 ]|10]7
7, WHERE NECESSARY, ROCK ANCHORS 109 [WOOD GUY INSULATOR % -1 -1-13 3 6 9 7 7 8 6
WILL BE USED INSTEAD OF ASSEMBLY " " - [ N R
OR“° 104)SHOWN, DWG 40-D—-2755 115 ch :gRK %D L‘:(;/EER':'.’ R 4 2 81811016
B Xo _ _ _ _ _
10 |SINGLE EYE TYPE 514 5121 !
1108 |[NCHOR ROD, 1/4%8™=0% | 1y {1 2|7 | 7 6|7 |86
111 |4oHOR _PLATE DWC 1{-]1]6]s 12888
112 |GUY PROTECTOR ¥ 2| -] 1]6]|6 12| 8]|8]8
113 | TWO-PTECE X-BRACE A o =TT - - -T-T=
17'=0" SPACING %%
0%
TYPICAL GUY AND ANCHOR ASSEMBLY
ALL GUYS SHOULD BE SET AS NEAR
A 45° ANGLE AS POSSIBLE
USE GUY WIRE CLIP IF NOTES

THE POLE BANDS AND ATTACHMENTS THAT HOLD THE
INSULATOR ASSEMBLIES, OR FORM PART OF THE
CROSS-TIE BETWEEN THE OUTER POLES ARE CONSIDERED
STRUCTURE MATERIAL AND ARE LISTED ON THE
INDIVIDUAL STRUCTURE DRAWINGS. THE BANDS AND
ATTACHMENTS LISTED ABOVE ARE FOR GUYING ONLY AND
ARE REQUIRED IN ADDITION TO THOSE ACCOUNTED FOR
ON THE STRUCTURE DRAWINGS.

. % WOOD GUY INSULATOR WITH WOOD MEMBER 129" LONG,
9'—0" CLEAR WOOD AND 49'" AIR GAP 24'' FROM WOOD,
INCLUDES GUY THIMBLE AND 6" TWISTED LINK IF
REQUIRED.

. %% GUY PROTECTOR TO BE USED ONLY WHEN SPECIFIED
IN STRUCTURE LIST.

. ¥¥% TWO-PIECE X-BRACE INCLUDES 2-7/8'x16" MACHINE
BOLTS, 2-7/8"x14" MACHINE BOLTS, 4-7/8" LOCKNUTS,
AND 4-3 1/2"x3 1/2''x3/8" SQUARE CURVED WASHERS.

. ¥X¥%¥% GUYS SHALL SEPARATE AT GUY CLAMP BELOW WOOD

STRAIN INSULATOR, PASS ON OPPOSITE SIDES OF POLE,

AND TERMINATE AT INDIVIDUAL ANCHORS.

EACH UNIVERSAL POLE BAND SHALL BE SUPPORTED AT

DIAMETRICALLY OPPOSITE POINTS WITH A 1/2'"x4 1/2"

LAG SCREW. THE POLE SHALL BE BORED FOR THE LAG

SCREWS WITH A 3/8'" BIT, AND THE LAG SCREWS

SCREWED INTO PLACE.

8/25/26
A7-KR

HISTORICAL REFERENCE

B 5-28-14
A7-DDD

REDRAWN .

SUPERSEDES DWG NO. 40-D-2969

UNITED STATES DEPARTMENT OF ENERGY
WESTERN_AREA _POWER ADMINISTRATIOQ

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORAD

TRANSMISSION LINES

GUY ARRANGEMENT AND DETAILS

WITHOUT OVERHEAD GROUND WIRE 161KV

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

.| ocToBER 26, 1984
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L
2 1/4"

9 174"

(100
—

Z 4xhx1/4 FT

o BRONZE WASHER,
1/16" HOLE

210"

CONCRETE ANCHOR
REINFORCE WITH 12 PIECES OF WIRE TIED TOGETHER
WITH WIRE HOOPS AS SHOWN 0.1483 DIA COLD DRAWN
STEEL WIRE ASTM SPEC AB2

\
\\ss
ala
7%
RN
|
NO. 12 GAUGE SHEET IRON 3
o~
T
| =
4 N
THESE TWO PIECES TO // = | T
BE WELDED TOGETHER y ~ e
V.

WOOD OR STEEL PLUG

2" 7 11/4"

DETAILS OF FORM FOR CONCRETE ANCHOR

ESG—— ===

SET UP FOR POURING CONCRETE ANCHOR
CONCRETE SHALL BE 1-2-4 MIX USING "PEA" GRAVEL

CHANNEL FOR ANCHOR ROD

DIG ROUND POST HOLE FOR ANCHOR

DETAILS OF INSTALLATION

OF CONCRETE ANCHOR
EARTH TO BE WELL TAMPED WHEN BACKFILLED

D 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
C 7-13-99 REDRAWN.
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SUPERSEDES DWG NO. 40-D-3585

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
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TRANSMISSION LINE STANDARDS
CONCRETE ANCHORS

ELECTRICAL ENGINEERING MANAGER

G| AUGUST 6, 1979 | 41 | 6049

Return to TOC



Mar 23, 2006- 11:04am Plotted By: Seela S:\Engineering\Standard Drawings\41\41_6050d.dwg Last Saved By: palmer IMAGES:

53

AN AN A AN N AN AN S AN
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STANDARD 1" ANCHOR ROD
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ROCK LINE
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D 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
C 7-13-99 REDRAWN.
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SUPERSEDES DWG NO. 40-D-3610

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
ANCHOR ROD GROUTING DETAILS

ELECTRICAL ENGINEERING MANAGER
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/ SINGLE GUYS 7 SINGLE GUYS

R | X BN X N7 X X I X X &L NSS4 NS
TWO LINE SINGLE GUYS, EITHER "FORWARD' OR "BACK" TWO LINE SINGLE GUYS EACH WAY
12156, F OR B FOR CONDUCTOR | FOR oW | N0 OF oL SCEW
FIGURE NO. 1 FIG 2A| 2-LDG, F OR B 2 FIGURE NO. 3
FIG 28 210G, FORB| 2
FIGURE NO. 2
H i SINGLE GUYS
NOTES
1. “LDG, F OR 8" — LINE DOUBLE GUY, FORWARD OR BACK.
2. "LDGEW" — LINE DOUBLE GUY EACH WAY.
< 3. “OGW" — OVERHEAD GROUND WIRE.
NO. OF ONE SIDE SINGLE GUY EACH WAY AND TWO LINE SINGLE GUYS EACH WAY
FOR CONDUCTOR [FOR OGW | \\riione 12SSCEW 'AND 2o SGEW
FIG 4A 2-LDGEW 4 FIGURE NO. 5
FIG 4B 2-LDGEW 4
FIGURE NO. 4
I a o ] 0 n

DOUBLE GUYS

SINGLE GUYS DOUBLE GUY \ % SINGLE GUYS
K X N X X &

REFERENCE DRAWING

GUY ASSEMBLIES AND DETAILS -  _ 41 6047
1-SSGEW AND 2-LDGEW — -
1-SDG, R OR L AND 2-LSGEW
FIGURE NO. 6 FIGURE NO. 7
[ n n ]
C |5—25—14 | REDRAWN .
|| SINGLE GUYS A7-DDD
,/ SUPERSEDES DWG NO. 40-D-2757

UNITED STATES DEPARTMENT OF ENER
WESTERN_AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

x pasal = R [ STANDARD GUY ARRANGEMENT
- - 2-POLE TANGENT STRUCTURES

ONE SIDE SINGLE GUY EACH WAY
1-SSGEW

FIGURE NO. 8

DESIGNED BWREC APPROVED BUREC _

] AUGUST 6, 1979 41 [ 6051
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LR

S A A

ONE ANGLE SINGLE GUY OR ONE SIDE SINGLE GUY RIGHT OR LEFT
1-ASG OR 1-SSG, R OR L

FIGURE NO.

1

SINGLE GUY EACH / /
SIDE OF POLE / /

— SINGLE GUY

IR RIRIRIRIRY AR AR R R RIS KIRIRR

TWO ANGLE SINGLE GUYS AND ONE ANGLE DOUBLE GUY
2-ASG AND 1-ADG

FIGURE NO. 4

/ / /

/ / /

/ / /

/ / /
/ / /
1 / 1
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R

ONE ANGLE DOUBLE GUY

1-ADG
FIGURE NO. 2

HH

SINGLE GUY EACH /
SIDE OF POLE /

SINGLE GUY

THREE ANGLE SINGLE GUYS

3-ASG
FIGURE NO. 3

/ / /
/ / /

/ / /

/ / /

/ / /

/ / /
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\ \ \

\ \ \

\ \ \
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\ \ \

\ \ \
A N

SINGLE GUY

~—DOUBLE GUY

IR RIRIR:

IR

RIRIRIR R R R R R R R R IR IR R R R R I R

ONE ANGLE SINGLE GUY AND TWO LINE SINGLE GUYS EACH WAY

1-ASG AND 2-LSGEW

FIGURE NO. 5

KRR R R R QIR R R R R

R RN

YRR R R R R R R R R R R R R R R R R R s

ONE ANGLE SINGLE GUY AND TWO LINE DOUBLE GUYS EACH WAY
1-ASG AND 2-LDGEW

FIGURE NO. 6

C 04-05-01
A7—KKR

|REDRAWN ON CAE.

SUPERSEDES DWG. NO. E40-D-2758

REFERENCE DRAWING

GUY ASSEMBLIES AND DETAILS  _ _ _ _ _ _ _ __ _ 41 6047

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
STANDARD GUY ARRANGEMENT
2-POLE _ANGLE STRUCTURES

CIVIL ENGINEERING MANAGER

c
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APRIL 05, 2001 41 [ 6052
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NO CENTER GUY 4C (5A, 5B) SINGLE GUYS (CONDUCTOR)
b ) - oof
SINGLE GUY (OGW) DOUBLE GUY (OGW) (5C) SINGLE GUY (OGW) AND
OR DOUBLE GUY (OGW) SINGLE GUY (CONDUCTOR)
SINGLE GUY EACH FIGURE 4A SINGLE GUY (OGW) DOUBLE GUY (OCW)
FIGURE 4B DOUBLE GUY (OGW)
SINGLE GUYS DOUBLE GUYS DOUBLE GUY (OGW) DOUBLE GUYS DOUBLE GUY (OGW)
SIDE OF POLE a (CONDUCTOR) SINGLE GUYS (OGW) 2 (CONDUCTOR) : (CONDUCTOR)
Q Q DOUBLE GUY (CONDUCTOR) Q SINGLE GUYS (OGW)
SINGLE GUYS i i FIGURE 5A SINGLE i i SINGLE GUY (OGW)
(CONDUCTOR) GUY (CONDUCTOR) .
FIGURE 5B DOUBLE SINGLE GUYS
GUY (CONDUCTOR) . (CONDUCTOR)
FIGURE 5C DOUBLE
GUY (CONDUCTOR) . SINGLE GUY
N N N N N N (CONDUCTOR)
FOR NO. OF FOR NO. OF FOR NO. OF
FIGURE| conpuctor| FOR OSW | anchors PIOURE| conpuctor | TR OW | anchiors conpucTor | FOR O6W | anchors
4A 6-ASG 3-ASG 7 S5A  15-ADG AND 1-ASG] 2-ADG 8 7-ADG_AND 3-ASG |3-ASG AND 1-ADG 3
4B 6-ASG 2-ASG_AND 1-ADG 7 SB 6-ADG 2-ADG 8
4C 6-ASG 2-ASG 3 5C S—-ADG 1-ADG 6 FIGURE NO. 6
4D 4ADG—2ASG 2-ASG 6
FIGURE NO. 4 FIGURE NO. 5 F|$ﬁﬁw PW@4CMD%GWWQ
E 04-05-01 REDRAWN. ADDED REFERENCE DRAWING NUMBERS FOR
REFERENCE DRAWINGS A7-KKR 69 AND 115KV 3A-1 AND 3AB-1 STRUCTURES.
3A STRUCTURE 69 AND 115KV_ _ _ _ _ _ ___ _ _ 41 6000 SUPERSEDES DWG. NO. E40-D—-4241
3AB STRUCTURE 69 AND 115KV_ _ _ _ _ _ _ _ _ 41 6001
ABBREVIATIONS 3A STRUCTURE 138,161, AND 230KV__ _ _ _ ___ 41 6013 WESTERN AREA POWER ADMINISTRATION
3AB STRUCTURE 138,161, AND 230KV_ _ _ _ _ _ _ 41 6014 CORPORATE_SERVICES OFFICE — LAKEWOOD, COLORADO
ASG_ _ _ __ _______ ANGLE SINGLE GUY GUY ASSEMBLIES AND DETAILS_— _ __ _____ —41 6047 STANDARD DESIGNS
ADG_ ANGLE DOUBLE GUY 3A-1 STRUCTURE 138,161, AND 230KV_ _ __ _ _- 41 6103 TRANSMISSION LINES
oew_ OVERHEAD GROUND WIRE 3AB—-1 STRUCTURE 138,161, AND 230KV_ _— _ _ _ _ 41 6104
3A-1 STRUCTURE 69 AND 115KV__ _ _ ____ __. 41 6107 STANDARD GUY ARRANGEMENT
3AB—1 STRUCTURE 69 AND 115KV_ _ _ _ __ _ _ _41 6108 FOR TYPE 3A AND 3AB STRUCTURES
3A-2 STRUCTURE 138, 161, AND 230KV_ _ _ _ _ _ 41 6171 WITH OVERHEAD GROUND WIRES
3AB-2 STRUCTURE 138, 161, AND 230KV_ _ _ _ _ 41 6180
6—27-25 ADDED 4D GUYING. DESIGNED__KAREN ROWE _ _ _ _ __APPROVED_DOUG HANSON _ _ _ __ __ _
H A7—KKR CIVIL ENGINEERING MANAGER
DOUBLE GUY 6-22-22 ADDED 3A-2 AND 3AB-2 AND REFERENCE DRAWINGS
G (3% “ Fa] APRIL 05, 2001 41 [ 6053

SINGLE GUY EACH
SIDE OF POLE

SINGLE GUYS
(CONDUCTOR)

‘ |

SINGLE GUY (OGW)

SINGLE GUY
(CONDUCTOR)

SINGLE GUY EACH
SIDE OF POLE

SINGLE GUYS
(CONDUCTOR)

‘ I

DOUBLE GUY (OGW)

FIGURE 2A SINGLE 2
GUY (CONDUCTOR) .
FIGURE 2B DOUBLE
GUY (CONDUCTOR) .

N N N N N N
FOR NO. OF FIGURE FOR For ocw | NO. OF FOR NO. OF
conpucTor | FOR 98V | anchors 1 CONDUCTOR | — 7 | ANCHORS conpucTor | FOR OW | AnCHoRs
5-ASG 1-ASG 5 28 7-ASC AND T=ADG T2ADG 3 5-ASG 1-ADG AND 1-ASG 6
FIGURE NO. 1 FIGURE NO. 3

SINGLE GUY EACH
SIDE OF POLE

SINGLE GUYS (OGW) AND
SINGLE GUYS (CONDUCTOR)

SINGLE GUY EACH
SIDE OF POLE

SINGLE GUYS
(CONDUCTOR)

( I

DOUBLE GUY (0OGW)
SINGLE GUY (OGW)

SINGLE GUY (CONDUCTOR)

FIGURE NO. 2

DOUBLE GUYS EACH
SIDE OF POLE

DOUBLE GUY (OGW)

DOUBLE GUYS EACH
SIDE OF POLE SINGLE GUYS (OGW) AND
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FIGURE
FIGURE
FIGURE
FIGURE

FIGURE
FIGURE
FIGURE
FIGURE

FOR NO. OF
FIGURE| conpuctor |FOR OGW | ANGHORS
1A 33— SGEW NONE 6
1B 3-LDGEW NONE 6
FOR 3T AND 3TX
FIGURE NO. 1
SEE STRUCTURE
DRAWING FOR
DETAILS
/ 1
[H T "\\
30“ 300
|
OGW GUYS OGW GUYS
| |
3

300

2-OFFSET DOUBLE GUYS EACH WAY
FOR 3T AND 3TX OGW IN TENSION

FIGURE NO. 5

FIGURE
FIGURE
FIGURE
FIGURE

FIGURE
FIGURE
FIGURE
FIGURE

SINGLE GUY

(FOR CONDUCTOR)

DOUBLE GUY

(FOR CONDUCTOR)

SINGLE GUY
(FOR OGW)

DOUBLE GUY
(FOR OGW)

FIGURE 3B
FIGURE 3D/ (FOR CONDUCTOR)

DOUBLE GUY

(FOR OGW)

FIGURE 3A | SINGLE GUY
FIGURE 3C

(FOR CONDUCTOR)
DOUBLE GUY

FIGURE 4A | SINGLE GUY
(FOR CONDUCTOR)

FIGURE 4C

FIGURE 4B | DOUBLE GUY
(FOR CONDUCTOR)

FIGURE 4D

FIGURE 4A

FIGURE 4CJ (FOR OGW)
FIGURE 4B\ DOUBLE GUY

FIGURE 4D

SINGLE GUY

(FOR OGW)

SEE STRUCTURE DRAWING
J////iFOR DETAILS

SAME TYPE
GUYS AS ON
OTHER SIDE

FOR NO. OF FOR NO. OF NO. OF
FIGURE CONDUCTOR FOR OGW ANCHORS FIGURE CONDUCTOR FOR OGW ANCHORS FIGURE| FOR CONDUCTOR [ FOR OGW ANCHORS
JA__ |3-LSGEW AND 1-ASG| _ 1-ASG 8 3A__ |3-LSGEW AND 1-ASG| _ 2-ADG 9 ZA__ |3-LSGEW AND 1-SSGEW| 1-SSGEW 10
2B |3-LSGEW AND 1-ASG| _ 1-ADG 8 3B [3-LSGEW AND 1-ADG| _ 2-ADG 9 4B |3-LSGEW AND 1—SDGEW| 1—-SDGEW 10
2C__ |3-LSGEW AND 1-ADG| _ 1-ASG 8 3C__ |3-LDGEW AND 1-ASG| _ 2-ADG 9 4C__ |3-LDGEW AND 1-SSGEW| 1-SSGEW 10
2D |3-LSGEW AND 1-ADG| _ 1-ADG 8 3D |3-LDGEW AND 1-ADG| __ 2-ADG 9 4D |3-LDGEW AND 1—SDGEW| 1—SDGEW 0
2E _ |3-LDGEW AND 1-ASG| _ 1-ASG 8
2F  |3—-LDGEW AND 1-ASG 1-ADG 8 FOR 3T AND 3TX FOR 3T AND 3TX
2G__ [3-LDGEW AND 1-ADG| _ 1-ASG 8 FIGURE NO. 3 FIGURE NO. 4
2H _ |3-LDGEW AND 1-ADG| _ 1-ADG 8
FOR 3T AND 3TX
FIGURE NO. 2
SHARED ANCHOR
1-ASG-COND REFERENCE DRAWINGS
1-ASG-0GW 3T STRUCTURE 69 AND 115KV— _ _ _ ______ _ 41 6075
6C — , 3TX STRUCTURE 69 AND 115KV__ _ _ _ __ _ _ __ 41 6093
GUYING )@) 3AC STRUCTURE 69 AND 115KV_ _ _ _ _ _ __ _ __ 41 6002
(.)-* Q) 3AD STRUCTURE 69 AND 115KV__ _ _ _ _ _ _ _ __ 41 6009
GUY ASSEMBLIES AND DETAILS_ _ _ _ __ _ _ _ __ 41 6047
}-ﬁgg-gg&D 3AC-1 115KV SUSPENSION STRUCTURE_ — — _ _ _ _. 41 6127
Haand POLE TO POLE TIE, BANDS, ETC.
LISTED ON STRUCTURE DRAWING
SHARED ANCHOR
D |3724721 |ADDED 6C GUYING.
SPLIT A7-KKR
GUYS FOR 6C | H C |o4—05—ow |REDRAWN. ADDED REFERENCE DRAWING NUMBER FOR
A7-KKR 3AC-1 115KV SUSPENSION STRUCTURE.
SUPERSEDES DWG. NO. E40-D—4243
UNITED STATES DEPARTMENT OF ENERGY
oy POBREVIATIONS | westeN Acea OVER ABMINISTRATION
— — LDGEW_ _ _ ________ "~ LINE DOUBLE GUY EACH WAY STANDARD DESIGNS
FIGURE | FOR conoucTor | For ocw | NO. OF ASGo ANGLE SINGLE GUY TRANSMISSION LINES
ANCHORS SSGRW. _ T T T T T T T T TS106 STNGLE GuY EACH WAY STANDARD GUY ARRANGEMENT
6A 1-ADG 1-ADG 2 SDGEW_ _ _ _ SIDE DOUBLE GUY EACH WAY FOR TYPE 3T,3TX,3AC AND 3AD STRUCTURES
6B 1-ADG AND 1-ASG 1-ADG 3 OGW_ — o ____ OVERHEAD GROUND WIRES WITH OVERHEAD GROUND WIRES
6C 2-ASG 2-ASG 2
3AC, 3?%10 Glg[l)-: zng STGRUCTURE DESTGNED ICAREN ROME — — — — — R oL NG INERTNG WANAGER

9

a]  APRIL 05, 2001

41 | 6054
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EXPLANATION
OGW_ _ _ _ OVERHEAD GROUND WIRE
. COND__ _ _ CONDUCTOR
5 ASG___ _ _ ANGLE SINGLE GUY
7T ADG— _ — _ ANGLE DOUBLE GUY
LSGEW_ _ _LINE SINGLE GUY EACH WAY
LDGEW_ _ _LINE DOUBLE GUY EACH WAY
——_ " GGW & CONDUCTOR
% _____ ANCHOR IDENTIFICATION REFERENCE
>
! =N
<+ | NOTES
FIGURE 1 — SEE NOTE 4 1. OFFSET OGW LINE GUY 30° FROM CONDUCTOR CENTER
LINE FOR 0° TO 30° LINE ANGLES.
COMBINATIONS FIGURE 2 ) 2. OMIT OGW LINE GUYS FOR OGW IN SUSPENSION (0° TO
CONDUCTOR GUYS COMBINATIONS 60°) OGW FROM 60° TO 90° IS ALWAYS IN TENSION.
3ASG 0GW GUYS REFER TO DWG 41 6018 FOR ARRANGEMENT OF BANDS.
DG 3. OMIT ALL ANGLE GUYS FOR 0° TO 1° AND 60° TO 90°
LINE ANGLES.
2ADG 4. RAKE POLES AS REQUIRED IN TABLE BELOW. POLES
SHALL BE GIVEN RAKE OF 1/4-INCH FOR EACH FOOT OF
POLE ABOVE GROUND. RAKE SHALL BE AGAINST THE
STRAIN.
5. REFER TO DWG 41 6047 FOR ANCHOR SPACING.
GUY AND ANCHOR REFERENCE CHART
LINE GUYING
3) © CONDUCTOR GUYS [OGW GUYS| FIGURE | ANCHOR REF | MO OF
3LSGEW aseew | 3.4.5 (D) (© 10
FIGURE 1 FIGURE 2 3LSGEW 2w0eew | 3,45 [() (© 10
CONDUCTOR ANGLE GUYING (1°-60°) ANGLE GUYING (10°-60°) WITH OGW IN TENSION 3L DGEW 2LSGEW | 3,4,5 @ @ 10
ANGLE GUYING (1°—60°) WITH OGW IN SUSPENSION
(SEE NOTE 3) 3LDGEW 2w0eew | 3,45 [ (© 10
SEE NOTE 1 3LSGEW-3LDGEW | 2LDGEW | 3,4,5 |(A) © 16
BLDGEW 206w | 3,45 (&) © 16
ANGLE GUYING
NO. OF
CONDUCTOR GUYS [OGW GUYS| FIGURE | ANCHOR REF | MO OF
3ASG we [1e2 (DB 4
3ASG we | 162 |(D) @ 5
®» ® ® ® POLE RAKE
1 o ) oGwW LINE ANGLE RAKE
S SUSPENSION 0 T0 5° NO
SUSPENSION | 5 TO 60° YES
SEE NOTE 1 TENSION 0° TO 10° NO
TENSION 10° T0 90° YES
REFERENCE DRAWINGS
3TA STRUCTURE 69, 115,
138, 161 & 230KV__~ _ _ __ _ ________ 41 6018
GUY ASSEMBLIES AND DETAILS _________~ "~ 41 6047
E |i;g§5$4 |REDRAWN.
SUPERSEDES DWG NO. 40-D-6313
‘ UNITED STATES DEPARTMENT OF ENERGY
~/ \N N < £ 7 N ORER FOMER ADMINTSTRATION
SEE NOTE 5 SEE NOTE 5 SEE NOTE 5
STANDARD DESIGNS
FIGURE 3 FIGURE 4 FIGURE 5
OGW AND CONDUCTOR LINE GUYING OGW AND CONDUCTOR LINE GUYING OGW AND CONDUCTOR LINE GUYING TRANSMISSION LINES
FOR LINE ANGLES 0° TO 10° FOR LINE ANGLES 10° TO 30° FOR LINE ANGLES 30° TO 90° STANDARD GUY ARRANGEMENT
(SEE NOTE 2) (SEE NOTE 2) (SEE NOTE 2) FOR TYPE 3TA STRUCTURES
8 0 8 16 24 DESIGNED BWREC APPROVED BUWREC
Ltalaiil | | |
SCALE OF FEET
3/32"=1'-0" ‘] AucusT 6, 1979 | 41 [ 6055

REF(S):
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PLAN

L

ELEVATION

4 LINE DOUBLE GUYS EACH WAY

B 5-28-14 REDRAWN .
A7-DDD

SUPERSEDES DWG NO. 40-D-5002

UNITED STATES DEPARTMENT OF ENERGY

WESTERN_AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
STANDARD GUY ARRANGEMENT

FOR TYPE 4SWT 115KV
DISCONNECTING SWITCH STRUCTURE

DESIGNED BWREC APPROVED BUREC _

A]  APRIL 6, 1981 41 [ 6056
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1-o"

. 4'-0" SEE NOTE 2,

410"

41—0"

TANGENT TYPE SS 0° TO 1°

LOCATION OF POLE TOP BAND
o WHEN OVERHEAD GROUND WIRE
IS OMITTED.

SEE NOTE 1.

LINE ANGLES

v

DETAIL A
OGW ATTACHMENT, TANGENT

TYPE SS

DETAIL B
OGW_ATTACHMENT, ANGLE
TYPES SSA & SSB

OR DETAIL "C"

STRUCTURE MATERIALS
QUANTITY
5 PART | STRUCTURE DWG
ol ] No. TYPE DESCRIPTION 4
- - & ss [ssa]sAB
‘ - GIEgaEN vy T | 1] 1|1 |PoLE
wT N [ % — KL 9.20 | = | = | 3 |[BAND, FOUR WAY STRAIN, TYPE A 6030
//@ :T 29.50| — | = | 3 |CLIP, GROUND WITH 3/4''x2 1/2" CONEHEAD BOLT  |6030
o /@ © /@ 64.23| - | - | 3 [LockNUT FOR 3/4'* BOLT
% Zol — 3 +£o /@ 77.27| - | - | 6 |LAG SCREW, 1/2"'x4"" FETTER DRIVE THREAD
‘ _ LOCATION OF POLE TOP BAND ; = 91.22| = | = | 6 |WASHER, ROUND, FLAT, 1 3/8" OD 9/16" HOLE
Y _ ol WHEN OVERHEAD GROUND WIRE H=HB=—_ | 0CATION OF POLE TOP BAND 23.21| - | - | 3 [BRACKET, EXTENSION 6060
¥ IS OMITTED. SEE NOTE 1. - |z - “—Ir WHEN OVERHEAD GROUND WIRE
‘ - S 19.73| - | = | 3 |BOLT, MACHINE 3/4"'x14"
N J IS OMITTED. SEE NOTE 1. — _
. = _ T . 91.46| — | — | 3 |WASHER, SQUARE, CURVED, 3''x3", 13/16" HOLE
© i % GROUNDING MATERIAL, PART NO'S AND DESCRIPTIONS SHOWN ON DWG 41 1012
SEE NOTE 6
= [ . }R\\,
o LOCATION OF 4-WAY STRAIN BAND
l-r') FOR UPPER GUY WHEN OVERHEAD GROUND INSULATOR MATERIALS
WIRE IS OMITTED. THIS LOCATION % 2 | 3] 3] - |INSULATOR, LINE POST, (BIL TO BE SPECIFIED)
o PROVIDES FOR RAPTOR PROTECTION. o 27.89| 3 [ 3 | - [cLAMP FOR LINE POST INSULATOR
19.73| 3 | 3 | - |BOLT, MACHINE, 3/4"x14"
w [19.52| 3 | 3 | - |BOLT, MACHINE , 5/8"'x14"
§ E 64.23| 3 [ 3 [ 3 [LocknuT FOR 374" BOLT
B . Z [64.22| 3| 3| - [LocknuT For 5/8" BOLT
i [91.45] 3 [ 3 [ - [WASHER, SQUARE, CURVED, 3"x3", 11/16" HOLE
5 ‘ 91.46| 3 | 3 | — |WASHER, SQUARE, CURVED, 3'x3", 13/16" HOLE
] "
o LOCATION OF LOWER GUY WHEN 27.21] 3| 3 | - |GROUNDING CLAMP FOR 3/4' BOLT TO NO. 2 AWG OWD 1012
OVERHEAD GROUND WIRE IS OMITTED INSULATOR, SUSPENSION TYPE, 9'" DIAMETER 5 3/4'"
. : 51.64| - | - | ¥ |SpacINg
© ©
l d @ 28.12| - | — | 3 |Y—CLEVIS-BALL, HOT-LINE
n
‘ 98.64| - | - | 3 [YOKE (SEE NOTE 4
X @ 27.80| — | — | 6 |CLAWP. SUSPENSION, WITH CLEVIS-EYE CONNECTOR
: (SEE NOTE 4)
27.84| — | — | 3 |OLAMP, SUSPENSION, WITH SOCKET-EYE CONNECTOR
B . : (SEE NOTE 4)
28.50| - | — | 3 |CLEVIS, SOCKET CONNECTOR (SEE NOTE 4)
OR DETAIL 'C'
RPROTE No. 4 OVERHEAD GROUND WIRE MATERIALS
9.38] 1| - | - |BAND, POLE TOP 6034
@ 29.40| 1| — | - |CLIP, GROUND, WITH 3/8'x1 1/2'" CARRIAGE BOLT
64.20| 1 | - [ - [LocknuT For 3/8" BOLT
SMALL ANGLE TYPE SSA 1° TO 15° LINE ANGLES @ 79.10| 1 [ = [ = [SHACKLE, ANCHOR TYPE
9.20 | = | 1 | 1 |BAND, FOUR WAY STRAIN, TYPE A
29.50| — | 1 | 1 |CLIP, GROUND WITH 3/4"x2 1/2" CONEHEAD BOLT
A LARGE ANGLE TYPE SAB 64.23| - [ 1 [ 1 [LocknuT For 3/4" BOLT
15° TO 60° LINE ANGLES 77.27| - | 2 | 2 [LAG SCREW 1/2''x4' LETTER DRIVE THREAD
91.22| - | 2 | 2 |WASHER, ROUND, FLAT, 1 3/8" OD 9/16" HOLE
79.50 = | 1 [ 1 [SHACKLE, TWISTED
2786|1111 1 ﬁg#gPi)SUSPENSION WITH 2 1/4" LINK (SEE
CLAMP, SUSPENSION WITH CLEVIS-EYE CONNECTOR (SEE
27.85) - |~ | 2 |notE @
28.17| - | - | 2 [cLEVIS-CLEVIS 90° CONNECTOR (SEE NOTE 4)
% QUANTITY AND CLASS TO BE SPECIFIED
FOR OGW
NOTES REFERENCE DRAWINGS
DETAIL C DETAIL E GROUNDING DETAILS _ __ _____________ 41 1012
1. WHEN POLE TOP BAND IS SPECIFIED FOR STRUCTURES GUY ASSEMBLIES AND DETAILS _ _ _ _ _ __ _ __ _ 41 6047
YOKE ASSEMBLY FOR INSULA‘{—Q'%EA&%CHMENT WITHOUT OVERHEAD GROUND WIRE, NO ANCHOR SHACKLE, GUYING DETAILS FOR SINGLE
CONDUCTOR & OGW TYPE SAB PART NO. 79.10 IS REQUIRED. POLE STRUCTURES _ _ _ __ __ __ __ _____ 41 6059
(SEE NOTE 4 2. MEASUREMENTS FOR HORIZONTAL LINE POSTS ARE TO € OF
TOP MOUNTING HOLES.
3. MATERIALS ARE FOR LINE POST INSULATORS AS SHOWN,
OTHER MANUFACTURER'S LINE POST INSULATORS MAY
REQUIRE DIFFERENT BOLT AND LOCKNUT SIZES.
4. YOKE ASSEMBLY OF DETAIL 'C" SHALL BE USED FOR
CONDUCTOR ASSEMBLIES AT LINE ANGLES OF 20° TO 60°
FOR OVERHEAD GROUND WIRE ASSEMBLIES AT LINE ANGLES
OF 30° TO 60°. B |5—28—14 |REDRAWN.
5. POLES SHALL BE GIVEN RAKE OF 1/4" FOR EACH FOOT OF A7-DDD
POLE LENGTH AGAINST THE STRAIN FOR LINE ANGLES UNITED STATES DEPARTMENT OF ENERGY
p :l GREATER THAN 10°. WESTERN AREA POWER ADMINISTRATION
6. EgtngROUNDING NOT REQUIRED FOR STRUCTURES 15KV AND CORPORATE_SERVICES OFFICE ~ CAKEWOOD, COLORADO
7. LENGTH OF SUSPENSION CLAMP PLUS 3 INCHES. TRANSMISSION LINE STANDARDS
I'YPES SS, SSA, & SAB
2.4 & 34.5KV TANGENT, SMALL ANGLES,
& LARGE ANGLE STRUCTURES
DETAIL D DETAIL F
GUY ATTACHMENT LINE POST INSULATOR DESIGNED F.S. COOK MWWE%%?%LﬂEﬁMﬁ7777
ELECTRiCAL DESIGN
'A.| NOVEMBER 1, 1979 41 | 6057
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STRUCTURE MATERIALS
QUANTITY
77.27 PART E3|u3E DWG
91.22 91.22Y77.22 v. [22|8E|23 DESCRIPTION M
@ , aWZEZE
35.20 ket M
OMIT LINE POST FOR . 58.11) S— ! 1] 1| 1 [POLE
LINE ANGLES FROM © 9.20| 3 | 3 | 6 |BAND, FOUR WAY, STRAIN 6030
60° TO 90° '@ 9 29.50| 3 | 3 | 6 |CLIP, GROUND, WITH 3/4"'x2 1/2" CONEHEAD BOLT 6030
‘°7 64.23)29.50 64.23| 3| 3 | 6 |LOCKNUT FOR 3/4" BOLT
o, FOR LINE ANGLES OF 30° TO 90° USE 77.27| 6 | 6 | 12 |LAGSCREW, 1/2"x4'" FETTER DRIVE THREAD
OGW BANDS FOR ATTACHING LINE GUYS 91.22| 6 | 6 | 12 |WASHER, ROUND,FLAT 1 3/8" OD 9/16" HOLE
LOCATION OF OFFSET GUYS
@ b WHEN SPECIFIED 58.11| 3 | 6 | 6 |LINK, CONNECTING PAIR (SEE NOTE 5) 6030
1
. ' DETAIL C INSULATOR MATERIALS
LOCATION OF ANGLE GUY WHEN SPECIFIED DEADEND
QUANTITY
==z =
. ol 22|55 |42 DESCRIPTION DN
@ ANGLE TENSION : OE 22|22
<< Ll w
l-n [y = [
DETAILS OF OVERHEAD GROUND WIRE ATTACHMENTS 2 — | 3 | 3 |INSULATOR, LINE POST (BIL TO BE SPECIFIED)
SEE NOTE 5 % 27.89| — | 3 | 3 |CLAMP FOR LINE POST INSULATOR
19.73| = | 3 | 3 |BOLT, MACHINE, 3/4"x14"
L ~ [19.52 = [ 3 | 3 |BOLT, MACHINE, 5/8"x14"
— E[ﬂ X %:b:c::mif w m
Dl o £ [64.25] - [ 3 | 3 [LOCKNUT FOR 34" BOLT
T2 Z [64.22| - | 3 | 3 |LockNUT FOR 5/8" BOLT
Nl /@ i [91.45| - [ 3 | 3 |WASHER, SQUARE, CURVED, 3"x3"x11/16" HOLE
_ 91.46| — | 3 | 3 |WASHER, SQUARE, CURVED, 3'x3'x13/16" HOLE
) Eol SEE NOTE 5 27.21| - | 3 | 3 |GROUNDING CLAMP FOR 3/4" BOLT TO NO. 2 AWG OWD 1012
© ‘ 51.64 | % | ¥ | % |INSULATOR, SUSPENSION TYPE, 9" DIAMETER, 5 3/4" SPACING
T ﬁHE omfbald 38.10| 3 | 6 | 6 |EYE-BALL CONNECTOR
L USE AS CONDUCTOR ATTACHMENT 27.70| 3 6 6 |CLAMP, STRAIN, CLEVIS FITTING
o g o] 3° T0 90° LINE ANGLES 27.51 3 | 3 |CLAMP, PARALLEL GROOVE, 3-BOLT FOR CONDUCTOR
. FOR LINE ANGLES OF > 38.50| 3 | 6 | 6 |SOCKET—EYE CONNECTOR
L 30° TO 90° USE
= CONDUCTOR BANDS
7l2 4 FOR ATTACHING LINE GUYS LOCATION OF ANGLE OVERHEAD GROUND WIRE MATERIALS
4 DETAIL D QUANTITY
INSULATOR ATTACHMENT 2 [z| =
5 TYPE ST PART | & [25|wg DESCRIPTION DWG
, | . | o |88|288 41
P Kgd I zE|=E
8 lFF F
y @ 9.20| 1| 1 | 2 |BAND, FOUR WAY, STRAIN 6030
9.20 35.20| 1| 2 | 2 |DEADEND, COMPRESSION TYPE
58.11| 1 | 2 | 2 |LINK, CONNECTIONG PAIR 6030
—r@mn P iﬂ 29.50| 1 | 1 | 2 |CLIP, GROUND, WITH 3/4"'x2 1/2" CONEHEAD BOLT 6030
e . 5. 1)\ (38.10 64.23| 1 | 1 | 2 |LOCKNUT FOR 3/4" BOLT
~|2g y 91.22| 2 | 2 | 4 |WASHER, ROUND, FLAT, 1 3/8" OD 9/16" HOLE
L o] DET AILSi:E NOTE 5 @ 77.27| 2 | 2 | 4 |LAGSCREW, 1/2"'x4" FETTER DRIVE THREAD
1 # GROUNDING MATERIAL,PART NUMBERS AND DESCRIPTIONS ARE SHOWN ON DWG 41 1012
INSULATOR ATTACHMENT SEE NOTE 3
TYPE SD % QUANTITY AND CLASS TO BE SPECIFIED
L% l%t % REFERENCE DRAWINGS
@@@ ’ GROUNDING DETAILS _ _ _ _ _ _ _ _ _ _ _ _ ____ 41 1012
T%* . GUY ASSEMBLIES AND DETAILS_ ___ _______ 41 6047
®‘t GUYING DETAILS FOR SINGLE POLE STRUCTURES_ _ _41 6059
[*]
p—
==
==
==
==
—— N.T.S.
ST SD S
5-28-14 REDRAWN .
DETAIL NOTES B |A77DDD |
LINE POST INSULATOR UNITED STATES DEPARTMENT OF ENERGY
TYPE ST 1. MEASUREMENTS FOR HORIZONTAL LINE POSTS ARE TO ¢ OF WESTERN AREA POWER ADMINISTRATION
TOP MOUNTING HOLE. CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
2. MATERIALS ARE FOR LINE POST INSULATORS AS SHOWN,
T ST H "0 LS TN oS SB ARD ST
3. 'FA’gIﬁEBglsguNDING NOT REQUIRED FOR STRUCTURES 15KV PES SD AND ST
4. POLES SHALL BE GIVEN RAKE OF 1/4" FOR EACH FOOT OF 2.4 & 34.5KV DEADEND, TANGENT,
E(R)IEETIEEN_GFERNA?,S}NST THE STRAIN FOR LINE ANGLES & ANGLE TENSION STRUCTURES
5. FOR STRUCTURES WITHOUT OVERHEAD GROUND WIRE THE
CONNECTING LINK PAIR, ON THE TOP CONDUCTOR ONLY, bESIONED F.S. COOK ApPROVED C. CABRAL B
SHALL BE 36-INCHES LONG (MINIMUM) FOR RAPTOR DIRECTOR, DIVISION OF
PROTECTION. ELECTRICAL DESIGN
.| NOVEMBER 1, 1979 41 | 6058
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STRUCTURE GUYING REQUIREMENTS

STRUCTURE 2.4KV 34 .5KV
LINE ANGLE
TYPE CONDUCTOR | FIGURE | CONDUCTOR OGW FIGURE
SSA 1° TO 15° 2-ASG 1 1-ASG 1-ASG 3
. . . . . . . . SAB 15° TO 60° 3-ASG 2 3-ASG 1-ASG 5
! ! ! ! ! ! ! ! SD 0° 3-LSG 6 3-LSG 1-LSG 1
oo To 100 | ,'LSGEW 7 1-LSGEW  |A 2-LsGEW| 12

A 2-LSGEW

P~ P~ 2-ASG
1-ASG 1-ASG
=g -y st |10 OO VESSER 1 T8 | a-iseew |a t-useew| % & 13
L 2-ASG 2-ASG T-ASG
[~ [~ 30° T060°| oCisgew | "% 9 | 1lisgew | 1-Lscew |+ & 14
= g = 60° TO 90°| 3-LSGEW 10 3-LSGEW | 1-LSGEW | 15
EXPLANATION
ASG— — _ANGLE SINGLE GUY
Ls6_______"— LINE SINGLE GUY
LSGEW__ ______ LINE SINGLE GUY EACH WAY
A____T"TTTTT OFFSET GUY 30° FROM CONDUCTOR OR
OVERHEAD GROUND WIRE
_— CONDUCTOR OR OVERHEAD GROUND WIRE

FIGURE 1 FIGURE 2 FIGURE 3 FIGURE 4 FlGRES T

ANGLE GUYING REQUIREMENTS
NOTES
1. ALL TYPE SAB AND TYPE ST STRUCTURE WITH A LINE
} } O—s O ANGLE OF 15° OR MORE SHALL BE GIVEN A RAKE OF 1/4"
FOR EACH FOOT OF POLE LENGTH. RAKE SHALL BE
AGAINST THE STRAIN.
< a 2. USE GUY STRAIN INSULATORS.
_ — —
e <,
SEE NOTE 2 ‘f“
M i REFERENCE DRAWING
GUY ASSEMBLIES AND DETAILS . _ __ _ 41 6047

™ SEE NOTE 2
FIGURE 6 FIGURE 7 FIGURE 8 FIGURE 9 FIGURE 10
2.4KV LINE GUYING REQUIREMENTS

A\
A\

F il

177
[ 1T 1IN
177
]

I ' O—s Pog
E\
T~
f\ SEE NOTE 2
[~ SEE NOTE 2 - = =
= = — — B 57287'\4 REDRAWN .
7 V T~ ] |A7 — UN|ITED STATES DEPARTMENT OF ENERGY
O L a WESTERN_AREA POWER ADMINISTRATION
o CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
TRANSMISSION LINE STANDARDS
GUYING REQUIREMENTS
FOR LINE POST CONSTRUCTION
FIGURE 11 FIGURE 12 FIGURE 13 FIGURE 14 FIGURE 15
34.5KV LINE GUYING REQUIREMENTS T e IO oigteron, oSN T T
A-| NOVEMBER 1, 1979 41 | 6059
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ATTACHMENT EYE

11—q"

13/16"

11/16"

13716"

1.1/2"

G
N

110"

341

1174

EXTENSION BRACKET
STEEL

NOTES

1. BRACKET SHALL BE GALVANIZED AFTER BENDING AND
SHAPING IN ACCORDANCE WITH THE LATEST EDITION OF
ASTM DESIGNATION A153.

2. FLATTEN EACH FACE OF BOTH ATTACHMENT EYES TO
11/16" DIMENSION SHOWN AT LEFT.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

B 8/24/26 HISTORICAL REFERENCE
A7-KR
A 5-28-14 REDRAWN
A7-DDD
TED STATES DEPARTMENT OF ENER

UN ENERGY
WESTERN _AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

EXTENSION BRACKET
SAB STRUCTURES

DESIGNED F.S. COOK APPROVED C-A. CABRAL
CHIEF, ELECTRICAL DESIGN BRANCH

Fa ] NOVEWBER 1, 1979 | 41 [ 6060

REF(S):
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POLE SHALL BE BORED FOR LAG
SCREW WITH 3/8'" BIT

uttl]
B
—
s :
)
LA ALV

|

v

POLE ATTACHMENT ASSEMBLY

340_gn
8 —10" 5 o 5 o 8 —10"
! \
/ \
/ \
/ \
/ \
- === —D () == ---
\ o« /
o \ 2 /
= A 2ls /
gl ! ai ]
[©) \ = /
\ 8 /
j 17 —on | 17 —on |
(D N
as
H H H
i o
s (=]
=
3 = = —
I - b ¥
© |
|
& |
\ [
\ ]
\ I
| illme
\ !
SIDE GUYS ONLY H ==t
WHEN SPECIFIED\) / W \ | \\
\ ]
/7 \
\ LINE GUYS ONLY I
// L‘////ﬁ7WHEN SPECIFIED ) \\\
v ]
e \ \ \
/7 \ I \,
/7 \,
/7 \,
d \,
d \,
/7 \,
/7 \,
/7 \,
4 N
8 1/2"
17'—0
?
- 1/4" BLACK
COPPER ROD

ZjWHEN CONTINUQOUS
COUNTERPOISE IS USED,
CONNECT AT THESE
POINTS.

SEE DWG 41 6079

4n

END PHASE ASSEMBLY

8 172"

o
le’

LIST OF MATERIAL

QUANTITY
PER
STRUCTURE
w (1)
mﬂIggggg DESCRIPTION
EZo 2 zo
=uslbus
o2Fog
o o
1 | 2 | 2 |POLE,SEE STRUCTURE LIST FOR POLE HEIGHT AND TYPE OF GUYING
2 | 2 | 2 |CROSS ARM, 3 3/4'x11 1/2"x34'—8" DRILLED PER DWG 41 6025
3 | 3 | 3 |PHASE FITTING, DWG 41 6039, B=8 1/2"
5 | 4 | 4 |FLAT GAIN PLATE, DWG 41 6039
6 | 4 | 4 |RIBBED TIE PLATE, DWG 41 6039
7 | 12 | 12 |3'x3'x1/4", FLAT SQUARE WASHER
9 | 3 | 3 |SUSPENSION CLEVIS, DWG 41 6039
12 | 33 | 33 |INSULATOR DISCS, 10"x5 3/4" SPACING, DWG 41 1000
13| 3 | 3 |CONDUCTOR SUSPENSION CLAMP WITH SOCKET FITTING
14 | 2 | ourr [SUSEENSION CLAWP WITH 2 1747 LINK. FOR OVERHEAD GROUND
17 | 2 | OMIT |CLAWP, GALVANIZED STEEL, FOR 5/16" TO 3/8" STEEL STRAND
19 | 3 | 3 |SUSPENSION HOOK, DWG 41 1003
25 | 2 | 2 |POLE TOP BAND LESS SHACKLE, DWG 41 6035
25A | 2 | OMIT |SHACKLE FOR POLE TOP BAND, DWG 41 6035
27 | 12 | 12 |LOCKNUT FOR 5/8" BOLT
29 | 4 | 4 [LOCKNUT FOR 1/2" BOLT
34 | 2 | 2 |DOUBLE ARMING BOLT 7/8'x22", USE EXTRA NUTS FOR LOCKNUTS
39 | 2 | 2 |LAG SCREW, 1/2'x& 1/2"
41 | 12 | 12 |SPRING LOCK WASHER FOR 5/8" BOLT
42 | 4 | 4 [SPRING LOCK WASHER FOR 7/8" BOLT
100 SERIES _ |CUYING WATERIAL. FOR DETAILS AND WATERIAL REQUIRED, SEE
DWG 41 6067 OR 41 6048
200 SERIES |CROUNDING NATERIAL. FOR DETAILS AND MATERIAL REQUIRED SEE
DWG 41 6079 OR 41 1012
300 - | - |CONDUCTOR
301 | 3 | 3 |SETS OF ARMOR RODS AND CLIPS FOR ACSR ONLY
304 | - | OMIT |OVERHEAD GROUND WIRE
43 | 12 | 12 |VACHINE BOLT, 5/8'x6", 1 NUT
77 | 4 | 4 |VACHINE BOLT, 1/2'x13", 1 NUT
78 | 4 | 4 [SPRING LOCK WASHER FOR 1/2" BOLT
79 | 4 | 4 [2"x2"x1/8" FLAT SQUARE STEEL WASHER

WHEN OVERHEAD GROUND WIRES ARE NOT INSTALLED EXTEND 5/16' STRAND 2'-6'"
ABOVE POLE TOP BAND.

] ==

7 172"
11 172"

CENTER PHASE ASSEMBLY

NOTE

1. GROUND WIRE TO BE LOCATED ON POLE ABOVE CROSS ARM
SO AS TO AVOID BEING CHAFED BY GROUND WIRE CLAMP.

REFERENCE DRAWINGS

GROUNDING DETAILS — _ 41 1012
GUYING DETAILS

(WITHOUT OVERHEAD GROUND WIRE) - — _ _ _ ___ 41 6048
GUYING DETAILS

(WITH OVERHEAD GROUND WIRE) _ __ — 41 6067
POLE DRILLING AND GAINING DETAILS _ _ _ _ _ _ _ 41 6078
GROUNDING AND COUNTERPOISE DETAILS

(WITH OVERHEAD GROUND WIRE) — — — — 41 6079

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

D 8/24/26 HISTORICAL REFERENCE

A7-KR

C 5-28-14
A7-DDD

REDRAWN .

SUPERSEDES DWG NO. 40-D-2946

UNITED STATES DEPARTMENT OF ENERGY
WESTERN_AREA _POWER ADMINISTRATIOQ

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORAD

TRANSMISSION LINE STANDARDS

TYPE HS-161KV
SUSPENSION STRUCTURE

41 |

[A.| DECEMBER 4, 1979

REF(S):
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340 g
810" 8 o 8 o 8 10"
~Live curs L eurs
N (@) an (@) (
: ®
g
z|9
] [
o
(&)
174 o 170
= — ﬁ — L. ﬁj —
[ I L
\ L I
2
HG —3
z‘ —3
Dd -3
|
LINE |GUYS \®
(200) WHEN_CONTINUOUS
COUNTERPOISE IS USED,
OMIT ITEM 200
17k
| >
‘ _|
1/4" BLACK COPPER ROD -

AN

OAONAAN

224

WHEN CONTINUOUS COUNTERPOISE
IS USED, CONNECT AT THESE
POINTS SEE DWG 40-D-2957

21"

1 172"

PO

pooxxx0d

8 172"

11 172"

CENTER PHASE ASSEMBLY

LIST OF MATERIAL
QUANTITY
PER
STRUCTURE
ITEM| ol o
(=] (=]
@ No. |- 25528 DESCRIPTION
EFIol®Ta
@ SESEES
>:> H>:>
POLE SHALL BE BORED FOR c2|Fog
@ @ 39)LAG SCREWS WITH 3/8" BIT' (S (S
1 2 POLE, SEE STRUCTURE LIST FOR POLE HEIGHT AND TYPE OF GUYING
2 2 CROSS ARM, 3 3/4"'x11 1/2"x34'—8" DRILLED PER DWG 41 6025
3 3 | 2 [PHASE FITTING, DWG 41 6039, B=B 1/2"
k¢ © 5 4 | W [FLAT GAIN PLATE, DWG 41 6039
- 6 4 | & [RIBBED TIE PLATE, DWG 41 6039
7 | 12 | & [3"'x3"x1/4"", FLAT SQUARE WASHER
9 3 | &, [SUSPENSION CLEVIS, DWG 41 6039
12 | 33 %g INSULATOR DISC 10"'x5 3/4" SPACING, DWG 41 1000
13 | 3 &'g CONDUCTOR SUSPENSION CLAMP WITH SOCKET FITTING
[+
16 | 4 ug COMPRESSION TYPE DEAD END FOR OVERHEAD GROUND WIRE
19 | 3 '%_‘ SUSPENSION HOOK, DWG 41 1003
27 | 12 |8 [LOCKNUT FOR 5/8" BOLT
29 | 4 E LOCKNUT FOR 1/2" BOLT
34 | 2 |, |DOUBLE ARMING BOLT, 7/8"x22", USE EXTRA NUTS FOR LOCKNUTS
40 | 4 E SETS OF STRAIN LINKS, DWG 40-D-3671
41 | 12 SPRING LOCK WASHERS FOR 5/8" BOLT
42 | 4 SPRING LOCK WASHERS FOR 7/8" BOLT
100 SERIES  |GUYING MATERIAL. FOR DETAILS AND MATERIAL REQUIRED IN
ADDITION TO THAT LISTED BELOW, SEE 41 6048 OR 41 6067
101 2 —  |UNIVERAL POLE BAND, DWG 40-D-3179
103 | 2 — |euy THIMBLE FOR 7/16" STRAND
105 | 4 — [374"x2 174", CONE HEAD BOLT, DWG 40-D-3179
106 | 4 — |LockNUT FOR 3/4" BOLT
107 | 4 — |3'x3''x3/16" SQUARE CURVED WASHER WITH 13/16' SQUARE HOLE
39 | 4 —  [LAG SCrReEW, 1/2''x4 172"
200 SERIES |GROUNDING MATERIAL. FOR DETAILS AND MATERIAL SEE DWG 41
6079, 40-D-2957, 2970 OR 3669
300 | - — |conpucTor
POLE ATTACHMENT ASSEMBLY 301 | 3 — |SETS OF ARMOR RODS AND CLIPS FOR ASCR ONLY
304 | - —  |OVERHEAD GROUND WIRE
201 | 2 — | GROUNDING CLIP WITH 3/4''x2 1/4'* CONE HEAD BOLT AND LOCKNUT
43 | 12 —  |MACHINE BOLT, 5/8'"x6", 1 NUT
77 | 4 4 |MACHINE BOLT, 1/2"'x13", 1 NUT
78 | 4 4 |SPRING LOCK WASHER FOR 1/2" BOLT
79 | 4 4 |2"x2"'x1/8" FLAT SQUARE STEEL WASHER
- REFERENCE DRAWINGS
8 172 @ GUYING DETAILS,
43 WITHOUT OVERFEAD GROUND WIRE __ _ __ _ _ __ 1 6048

4
GUYING DETAILS, WITH OVERHEAD GROUND WIRE___41 6067
POLE DRILLING AND GAINING DETAILS__ _ __ _ _ _ 41 6078
GROUNDING AND COUNTERPOISE DETAILS,

WITH OVERHEAD GROUND WIRE- — — — 40-D-2957
GROUNDING DETAILS,

WITHOUT OVERHEAD GROUND WIRE_ _ _ _ _ _ _ _ 40-D-2970
GROUNDING DETAILS,

WITH OVERHEAD GROUND WIRE_ _ _ _ _ __ _ _ _ 40-D-3669

B 8/20/26 HISTORICAL REFERENCE

A7-KR

A 5-28-14 REDRAWN .

A7-DDD

SUPERSEDES DWG NO. 40-D-2949
UNITED STATES DEPARTMENT OF ENERGY

WESTERN _AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

TYPE HST-161KV
SUSPENSION-GROUND WIRE
TENSION-STRUCTURE

HISTORICAL REFERENCE ONLY

NOT TO BE USED FOR NEW CONSTRUCTION

DESIGNED BWREC APPROVED BUREC

.| ocToBER 17, 1979 | 41 [
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AN

GROUND WIRE

OVERHEAD

CONDUCTOR

6"

GROUND WIRE

|
{

24—

,///*’Q OF SURVEY
\

7 Q"

24—

OVERHEAD

TO GUY
ANCHORS

]

Ly

R\*1/4“ BLACK COPPER ROD

WHEN CONTINUOUS COUNTERPOISE IS USED CONNECT AT

POINTS "A" ABOVE.

SEE DWGS 41 6079_1 AND 41 6079_2

CONDUCTOR

POLES SHALL
BE BORED FOR
LAG SCREWS

FOR ANGLES FROM 45°

WITH 3/8" BIT

12 UNITS

SECTION

12 UNITS

100,

TO 60° INSTALL TWO
GUY CLIPS AND TWO

DOUBLE STRAND GUYS ‘\\\\ -

10'-0'

POLE SHALL BE
BORED WITH 3/8"
BIT FOR LAG SCREW —]

6'—6"

000 X

W

SECTION A-A
SECTION C-C SIMILAR EXCEPT GUYS TO
TOP OF POLE ARE NOT REQUIRED

LIST OF MATERIAL

QUANTITY
PER
STRUCTURE
ITEM| o8| o8
No. | SE[588 DESCRIPTION
EZo 52513
=Eus|fws
o2|Fo
o o
1 3 3 |POLE, SEE STRUCTURE LIST FOR POLE HEIGHT AND TYPE OF GUYING
12 | 36 | 36 |INSULATOR DISCS, 10'x5 3/4' SPACING, DWG 41 1000
13 | 3 3 |CONDUCTOR SUSPENSION CLAMP WITH SOCKET FITTING
14 | 2 | OMIT |SUSPENSION CLAMP WITH 2 1/4" LINK, FOR OVERHEAD GROUND WIRE
17 | 4 | owrT |CEAWP, GALVANIZED STEEL, FOR 5/16" T0 3/8" T0 7/16" STEEL
STRAND
200 | 3 3 |BALL EYE CONNECTOR, WITH ARCING HORN ATTACHMENT
25 | 2 | OMIT [POLE TOP BAND LESS SHACKLE. DWG 41 6034
25A | 2 | OMIT |SHACKLE FOR POLE TOP BAND, DWG 41 6034
39 | 12 | 10 |LAG SCREW, 1/2''x4 1/2"
100 SERTES  |GUYING MATERIAL. FOR DETAILS AND MATERIAL REQUIRED IN
ADDITION TO THAT LISTED BELOW, SEE DWG 41 6067 OR 6048
100 |52 FT[52 FT|7/16" SM GALVANIZED STRAND
101 5 5 |UNIVERSAL POLE BAND, DWG 40-D-3179
103 | 2 2 |GUY THIMBLE FOR 7/16" STRAND
104 | 2 2 [GUY CLAMP 6"—3 BOLT, NELA STD
GROUNDING MATERIAL. FOR DETAILS AND MATERIAL REQUIRED IN
200 SERIES  |ADDITION TO THAT LISTED BELOW, SEE DWGS 41 6079-1, 41
6079-2, 40-D-2970, OR 40-D-3669
200 [30 FT[21 FT|5/16" GALVANIZED 3-STRAND GROUND WIRE.
GROUNDING CLIP WITH 3/4" CONE HEAD BOLT AND LOCKNUT, DWG
2001 3 | 3 |40-p-3179
204 | 12 | 12 |GALVANIZED STAPLES, 2" LONG WITH 1/2' OPENING
300 | - — |coNbucTor
301 | 3 3 |SETS OF ARMOR RODS AND CLIPS FOR ACSR ONLY
304 | — | OMIT [OVERHEAD GROUND WIRE

REFERENCE DRAWINGS
GUYING DETAILS

(WITHOUT OVERHEAD GROUND WIRE) - _ _ _ _ _ _ _ 41 6048
GUYING DETAILS

(WITH OVERHEAD GROUND WIRE) _ _ 41 6067
GROUNDING AND COUNTERPOISE DETAILS

(WITH OVERHEAD GROUND WIRE)__ _ _ _ _. 41 6079-1 & -2
GROUNDING DETAILS

(WITHOUT OVERHEAD GROUND WIRE) _ — _ _ _ _ _ 40-D-2970
GROUNDING DETAILS

(WITH OVERHEAD GROUND WIRE) - — — _ _ _ ___ 40-D-3699

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION
SEE NEW STANDARD DESIGN DRAWING 41 6171 (3A-2)

B 9/1/26 HISTORICAL REFERENCE

A7-KR

A 5-28-14
A7-DDD

REDRAWN.

SUPERSEDES DWG NO. 40-D-2950

UNITED STATES DEPARTMENT OF ENERGY

WESTERN _AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

TYPE 3A-161KV
MEDIUM ANGLE STRUCTURE

DESIGNED BUREC

C

Al MARCH 29, 1939
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OVERHEAD GROUND WIRE

OVERHEAD GROUND WIRE

POLE SHALL
BE BORED
WITH 3/8" BIT

10' 0"

8'-0" B

8'—0" B 8'—0"

WHEN USED AS AN “\{
ANGLE STRUCTURE,
USE TWO STRAIN

INSULATOR BANDS AND

4" PLACE LOWER BAND

__1

6" BELOW ONE SHOWN

3£

= ——

113"
@)

LLLLLLLELLL

ULLLLLLLLLL

X

Q

éf 174" BLACK COPPER RODj ED

WHEN CONTINUOUS COUNTERPOISE IS USED, CONNECT

TO ANCHOR RODS AT POINTS "A' ABOVE.

DRILL 15/16'" HOLES
DRILL 11/16" HOLES

SEE DWGS 41 6079_1 AND _2

CUT THIS END*w\

CUT THIS END‘\\

e

|8 8'—Q"

FOR LAG SCREWS

LIST OF MATERIAL

SUSPENSION INSULATOR
SUPPORT ASSEMBLY

DRILL 15/16" HOLE

DRILL 11/16" HOLES WHEN NECESSARY

DRILL 15/16" HOLE

304 17 T 254 W
™ 14 STRUCTURE
ITEM| of| ot
No. |- 25525 DESCRIPTION
t;§1o g?i:a
=ushus
o2Fee
o [&)
T | 3 | 3 |POLE, SEE STRUCTURE LIST FOR POLE HEIGHT AND TYPE OF CUYING
2 | 4 | 4 |CROSS ARM, 3 3/4'x11 1/2"x34' 8", DRILLED AND CUT AS PER DETAILS LEFT
5 | 8 | 8 |FLAT GAIN PLATE, DWC 41 6039
6 | 6 | 6 |RIBBED TIE PLATE, DWG 41 6039
3 | 1 1 |PHASE FITTING, DWG 41 6039, B=8 1/2"
3| 1 1 |PHASE FITTING, DWG 41 6039, B=12 1/4"
s | 3 | 3 |SUSPENSION CLEVIS, DWG 41 6039
12 | 111 | 111 |INSULATOR DISC, 10"x5 3/4" SPACING, DWG 41 1000 & 1002
13 | 3 | 3 |CONDUCTOR SUSPENSION CLAMP WITH SOCKET FITTING
14 | 2 | OMIT |SUSPENSION CLAMP WITH 2 1/4" LINK FOR OVERHEAD GROUND WIRE
17 | 4 | OMIT |CLAWP, GALVANIZED STEEL, FOR 5/16" TO 3/8" TO 7/16" STEEL STRAND
18 | 6 | 6 |CONDUCTOR STRAIN CLAMP WITH LINER, NO SOCKET FITTING
19 | 3 | 3 |SUSPENSION HOOK, DWG 41 1003
m/rq ) 20A| 6 | 6 |BALL EYE CONNECTOR WITH ARCING HORN ATTACHMENT
|ﬁﬁﬁ§ﬁﬁn|~ 21 | 6 | & |ARCING HORN SET, DWG 40-D—2056 (USE ONLY WHEN SPECIFIED)
~L A 25 | 6 | 6 |SOCKET EYE FITTING WITH ARCING HORN ATTACHMENT
“mm“mmm 25 | 2 | OMIT |POLE TOP BAND LESS SHACKLE, DWG 41 6034
25A | 2 | OMIT |SHACKLE FOR POLE TOP BAND, DWG 41 6034
27 | 20 | 20 |LOCKNUT FOR 5/8" BOLT
DEAD ENDING DETAL 3 3 | TANGENT
SECTION A=A 26 =T g —|STRAIN INSULATOR BAND DWG 41 6030
29 | 2 | 2 |LOCKNUT FOR 1/2" BOLT
23 | 12 | 12 |MACHINE BOLT 5/8"x6", 1 NUT
7 | 36 | 36 |3'x3'x1/4" FLAT SQUARE WASHER
335 | 8 | B |MACHINE BOLT, 5/8"x10", 1 NUT
35 | 2 | 2 |DOUBLE ARMING BOLT, 7/8'x24", USE EXTRA NUTS FOR LOCKNUTS
36 | 1 1 |DOUBLE ARMING BOLT, 7/8"x30", USE EXTRA NUTS FOR LOCKNUTS
39 |8 L 16 1\ ac scREW, 1/2"x4 1/2"{}§H8E5755$gﬁ%¥5§§5
12 | 10
41 | 20 | 20 |SPRING LOCK WASHER FOR 5/8" BOLT
42 | 6 | 6 |SPRING LOCK WASHER FOR 7/8" BOLT
100 RIS |GUYING WATERTAL. FOR DETAILS AND WATERTAL REQUIRED IN ADDITION TO
THAT LISTED BELOW, SEE DWGS 41 6048 & 6067
44 FT|44 FT|7/16"—SM GALVANIZED STRAND FOR 20'—0" POLE SPACING
POLE ATTACHMENT ASSEMBLY 100 I3 FT{54 FT|7,16"—SM GALVANIZED STRAND FOR 25'—0" POLE SPACING
CENTER POLE 101 | 2 | 2 |UNIVERSAL POLE BAND, DWG 40-D-3179
103 | 2 | 2 |GUY THIMBLE FOR 7/16" STRAND
104 | 2 | 2 |GUY CLAWP, 6", 3-BOLT, NELA STD
28 | 6 | 6 |CONNECTING LINK, SEE DWG 41 6030, ITEM 25A
100 |38 FT|38 FT|7/16" SM GALVANIZED STRAND FOR 17'—0" POLE SPACING
200 SeRIES | CROUNDING WATERIAL. FOR DETAILS AND WATERTAL REQUIRED IN ADDITION TO
THAT LISTED BELOW, SEE DWGS 41 6079-1 & —2 OR 40-D-3669
200 | 6 FT | OMIT |5/16"—GALVANIZED 3-STRAND GROUND WIRE
K 1 |PHASE FITTING, B=10 1/2"
300 | - | — |CONDUCTOR
301| 3 | 3 |SETS OF ARMOR RODS AND CLIPS FOR ACSR ONLY
304 | — | OMIT |OVERHEAD GROUND WIRE
TYPE| DIMENSIONS | A B c D 305 | 3 | 3 |3-BOLT PARALLEL GROVE CLAMP FOR CONDUCTOR
3T |SPANS TO 1200 [17'—0"| 9'—0"|26'=8"[19'=0"| | 77 | 2 | 2 |MACHINE BOLT, 1/2"x13", 1 NUT
37T—1|SPANS TO 1400' [20' 0" | 12'=0"|29' 8" |22'=0"| | 78 | 2 | 2 |SPRING LOCK WASHER FOR 1/2" BOLT
3T-2 |SPANS TO 1600" |25'—0"| 17'—0"| 34 8" |27'=0"| | 79 | 2 | 2 |2"x2"x1/8" FLAT SQUARE STEEL WASHER

DRILL 11/16" HOLES

B 8/25/26 HISTORICAL REFERENCE
A7-KR

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

SUPERSEDES DWG NO. 40-D-2953

4n

GUYING DETAILS

2

3 3/4"
3 3/4"

GUYING DETAILS

L.H. CROSS ARM DETAIL

USE STANDARD ARM AND

CuT

AND DRILL AS SHOWN
(N.T.S.)

R.H. CROSS ARM DETAIL
USE STANDARD ARM AND CUT
AND DRILL AS SHOWN

GROUNDING DETAILS

(WITH OVERHEAD GROUND WIRE)

(WITH OVERHEAD GROUND WIRE)
POLE DRILLING AND GAINING DETAILS_ _
GROUNDING AND COUNTERPOISE DETAILS

(WITH OVERHEAD GROUND WIRE)

(WITHOUT OVERHEAD GROUND WIRE)

REFERENCE DRAWINGS

UNITED STATES DEPARTMENT OF ENERGY

WESTERN _AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

________ 41 6048 TYPE 3T-161KV
::1}gﬁg 3—-POLE DEAD END STRUCTURE

2]  wAY 28, 2014
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DRILL 11/16''# HOLES

///////;7fDRILL 11/16"'2 HOLES
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: //[ 1]
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| i T
%l am % W( 7V [T [T
I ‘ \

DRILL 13/16''¢

HOLESJ/

0 1 2 3 4 5 6

| I I A PO B B A A A |
SCALE OF INCHES
6''=1'—0"

ALL MATERIAL SHALL BE GALVANIZED AFTER DRILLING
IN ACCORDANCE WITH ASTM DESIGNATION A153.

NOTE

NOT TO BE USED FOR NEW CONSTRUCTION
SEE _NEW STANDARD DESIGN DRAWING 41 6133

HISTORICAL REFERENCE ONLY

8/25/26 HISTORICAL REFERENCE
A7-KR

9-24-12 REDRAWN .

A7-DDD

SUPERSEDES DWG NO. 40-D-6161

WESTERN _AREA_POWER ADMINISTRATIOI(;I

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORAD

UNITED STATES DEPARTMENT OF ENERGY

STANDARD DESIGNS

TRANSMISSION LINES
161KV H-FRAME
ANGLE TRON DETAILS

AUGUST 6, 1979 41 [ 6065
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15/16'"¢ BORE TO Sg f - =
BE LOCATED AND —|& g
BORED IN THE FIELD (L < SEE NOTE NO. 2 o
o/
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[-e] 150
>
|
M »M 2
M - ~—_ o >
M 2
GAIN 3DE POLES 5
ON ONE SIDE ONLY T \
Vi K )
?
TR q i
Ay NOTES
. OPPOSITE FACES TO BE GAINED TO SAME WIDTH AND

- |
| | o ™ ‘ [ \ 1
15/16"% BORE . 15/16"% BORE 15/16"¢ BORE SHALL BE PARALLEL.
a - o 5 - 5 - 2. DIMENSION "B"
. L] 1] CIRCUMFERENCE OF POLE .
¢ g BN il T P - T - B A - EEEE AT POINT OF GAIN DIMENSION "8
: np : v - ng : - UNDER 25" GAIN 1/4" DEEP
| SEE NOTE 2 © L SEE NOTE 2 © ! SEE NOTE 2 © | SEE NOTE 2 © | SEE NOTE 2 © 25" 10 27" 7 1/2"
27" T0 30" 8"
\/ L/ L/ L \1/
30" T0 35" 9"
35" T0 45" 10 1/2"
45" AND OVER GAIN 2" DEEP MAX
3. THIS DRAWING APPLIES TO STRUCTURES WITHOUT OGW.
15° 15° 15° 15° 15°

HISTORICAL REFERENCE ONLY
| NOT TO BE USED FOR NEW CONSTRUCTION

W ,\/VM MN MW /\AIW W % C ?{7%(%226 HISTORICAL REFERENCE

B 9-24-12 REDRAWN .
A7-DDD

HS, HA, SSI?I!ERhC%,RESS-rX AND 4S HSB AND HAB STRUCTURES HTR STRUCTURE 3AC STRUCTURES SUPERSEDES DWG NO. 40-D—2805

UNITED STATES DEPARTMENT OF ENERGY

WESTERN_AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

EXﬁNDARD DESIGNS
TRANSMISSION LINES
69KV & 115KV 2 & 3 POLE STRUCTURES
DRILLING AND GAINING DETAILS
WITHOUT OGW

? CI) ? DESIGNED BWREC APPROVED BUREC
L 1

SCALE OF FEET !
1 1/2"=1'0 ] AUGUST 6,1979 | 41 | 6066
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Debra on 5/28/2014 2:21 PM

LIST OF MATERIAL

QUANTITIES REQUIRED FOR EACH TYPE OF GUYING
1 1 1 ! | 'I' ! | | | | | | [T T
I I I ' ' ' j | j ,' :' | 0| & 25|28 ¢ | ¢ | ¢ |By|Be|Be(Bg|BE By
o
—_ N N == IV vaTer1AL REQUIRED [NO| F [TT(F2| T | ° e N R A A - A
T T .
\1/ | > 1-DOUBLE | - 1 | =~ p c~| = |o|=
| J:‘/}/r/ STRAND | | | Q | \ | Oolo|l ol o ) o | o © o | o
\/ ! ! I 2 ours) | % | | | © g e = N ngl I I Il I
___n N . . —“—_ﬁz—i @ ‘“||I||w B 40' POLE 85 [410] 52 | 65 [ 220] 265 370 | 515|655 | 290 [ 340 375 | 260
\Jﬁgﬁﬁ @ < 45' POLE | 100|460 58 | 70 | 265]320] 435|625 | 795 [ 390 | 450 [ 480 | 335
7 [ ¥ 1-pousLE \/ W i —y) R 50' POLE | 110|505 65 | 85 | 305]365] 490|725 | 930 480 | 540 | 580 | 440
21-5&'}%5 STRAND (SZTR((;‘«[TBS) y | Tl |1oo| S 55' POLE  [125]560] 71 [100 ] 355]420] 560 | 830 [1060] 560 [ 630 [ 680 [ 510
’ Ny Si 60' POLE | 140|620 77 [ 110 405|480 630 [ 930 ]1200] 660 | 730 | 780 | 605
FIG 4 ONLY @ ‘ x 65' POLE | 150 | 670 | 84 | 125 | 445|525 | 690 |1035|1325| 745 | 825 | 880 | 685
© 70' POLE | 165|715| 90 [140 | 495]580] 760 [1135[1465] 830 | 920 | 980 [ 760
/ 101 [UNIVERSAL POLE BAND 2 -1 11 -1T-1-1T-1T-T71718]%e
RS RCLG, FETEH TR 102 [DEAD END CLEVIS -1 -1-1-1-1T-1T-1-1-1T-1-1-71-
X TR AR 103 [GUY THIMBLE
2 2 AN WA ARAN m
FIGURE 1 FIGURE 2 FIGURE 4 / 104 |GIV CLAWP, B 3BOLT, | 4 g2 | 2 | 3 [ 11|12 |15 |24 [ 32| 22|23 |26 20
HTR AND HS STRUCTURE HST STRUCTURE HS AND HA STRUCTURE HTR, HS AND HA STRUCTURES g @ 105 |3,/4"—CONE_HEAD BOLT FE R R IR IR IR [ B R I I R R
-LINE GUYS FORWARD OR BACK (2LGF OR B) 4-LINE GUYS EACH WAY (4LGEW) X-BRACE 2-ANGLE GUYS (2AG) AND X-BRACE —
FIGURE 4A+ 106 [3/4"-LOCKNUT 221144581188 ]i0]7
2AG, X-BRACE, MODIFIED / 3"x3"x3/16" SQ CURVED
1-DOUBLE USE GUY WIRE CLIP IF FURNISHED 107 [WASHER WITH 13/16" s | - [ - | - | - | - | - | -|-[-1-1-|-]| -
STRAND (2 GUYS) OR SERVE WITH ONE STRAND OF WIRE HOLE
A &e/ . (1) ™oE D T o 2 2|1 [1 K 10
S WOOD GUY INSULATOR
N 109 -1 -1-1- 3 9 8
! ! ! \ s / s j WHERE NECESSARY, ROCK (NOTE_2)
- // // // o ¢ 7 7 ANCHORS WILL BE USED [115[1/2'x4 172" LAGSCREW | 4 [ - [ 2 J 2 [ - -T-T-T-T14J1a]16]12
\ | = . . . OR INSTEAD OF ASSEMBLY ANCHOR ROD,
—_ v \ N N N ) SHOWN, DWG 41 6050 110 [3/4"x8'=0" SINGLE EYE | - | - [ 1 | - |5 |4 |4 | -5 |21 -]|1
\ \ \ BN N AN NN NN N SN NN NN NN N NN NN NN NS TYPE
\ \ \ v v v COCOCORUCUE A OCOCUC SOSUSUSOS, ANCHOR ROD,
. (LIS [110A]3/4"x8' 0" SINGLE EYE | 1 | 4 | - | 1| 1| 2|3 | 8|86 |7 |8]6s
. S roome ORGSO |
(‘9&0&0 STRAND (2 GUYS) ﬂ OLE APPROXIMATELY|[ 111 [ANCHOR, DWG 41 6049 1 4 1 1 6 6 7 g8 |13 ]| 8 8 8 7
9
\/\% S SEE NOTE 5 IT AMENT 112 cuy PROTECTOR (NOTE ) [ 2 [ 4 [ 1 [ 1 [ e |6 | 7| 8|13 88|87
SO o A " Z TWO PIECE X-BRACE
SN & R 113 [17'=0" SPACING =111 ]-1-1-1-1-1-1-1-1-
NS N (NOTE_4)
‘§Q & @gk N y
éﬁ%‘f\‘s@ N /\Qy@ PICAL GUY AND ANCHOR ASSEMBLY NOTES
N %@\Q 2 ALL AG%S., SA’-I‘\%JLLED A?SE PSOE;SQSLENEAR 1. THE POLE BANDS AND ATTACHMENTS THAT HOLD THE
é%@;fz}& ES U U & INSULATOR ASSEMBLIES, OR FORM PART OF THE CROSS
NS < S TIES BETWEEN THE OUTER POLES ARE CONSIDERED
N/ N ggEsg%EwﬁEHa{,,ﬁE gRiﬂgNéEHﬁ?RE STRUCTURE MATERIAL AND ARE LISTED ON THE
S / INDIVIDUAL STRUCTURE DRAWINGS. THE BANDS AND
BN OVDLLY VY el .‘.4 } XN R , 22 /§ ; 7 IR RIR R RN IR IR IR }\\ DN . .\ VN7 Q;:\ ON THE STRUCTURE DRAWINGS.
SEURE 5 ¢ A FIGURE 6 &« ~ X—BRACE 2. WOOD GUY INSULATOR WITH WOOD MEMBER 129" LONG,
- 9'-0" CLEAR WOOD AND 49 AIR GAP 24" FROM WOOD,
3A AND 3AB STRUCTURES 3AT STRUCTURE MOUNTING DETAIL DETAIL OF DOUBLE STRAND GUYS INCLUDES SHEAVE WHEEL AND 6" EXTENSION LINK.
7-ANGLE GUYS (7AG) TO 20° 6-LINE GUYS EACH WAY, 4-ANGLE GUYS (BLGEW, 4AG) 70° TO 90°GAIN POLE SLIGHTLY WHERE 3. GUY PROTECTOR TO BE USED ONLY WHEN SPECIFIED IN

S:\projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForFinal\Scripts\41_6067b.dwg Last Saved By: Denton,

8-ANGLE GUYS (8AG) 20° TO 45° BRACE JOINS POLE
10-ANGLE GUYS (10AG) 45° TO 60°
1 Te _
\_ \ A — 1-DOUBLE STRAND (2 GUYS) = T T 1-DOUBLE STRAND (2 GUYS) Te 1-DOUBLE STRAND (2 GUYS)
| | [}
| | ]
\ \ \
\ \ \
1 1 1 1
L
1-DOUBLE HORN GAPS OF HORN GAPS OF >
STRAND (2 GUYS) WOOD-STRAIN INSULATORS WOOD-STRAIN INSULATORS >
SEE NOTE 5 ON LINE GUYS ARE TO BE ON LINE GUYS ARE TO BE
TURNED DOWN, TURNED DOWN,

3AT STRUCTURE

6-LINE GUYS EACH WAY, 9-ANGLE GUYS (6LGEW, 9AG) 60° TO 70°

3T STRUCTURE

6-LINE GUYS EACH WAY,

1-SIDE GUY (6LGEW,

1SG) AT 0°

6-LINE GUYS EACH WAY, 2-ANGLE GUYS (6LGEW, 2 AG) TO 25°
6-LINE GUYS EACH WAY, 3-ANGLE GUYS (6LGEW, 3 AG) 25° TO 45°

FIGURE 9 .
3TX STRUCTURE

6-LINE GUYS EACH WAY, 2-SIDE GUYS EACH WAY (6LGEW, 2SGEW)

8 —o"

FIGURE 1A

HTR STRUCTURE

1-X-BRACE,

1-SIDE GUY (1-X-BRACE (SG))

STRUCTURE LIST.

4. TWO-PIECE X-BRACE INCLUDES 2-7/8'x16' MACHINE
BOLTS, 2-7/8'"x14" MACHINE BOLTS, 4-7/8" LOCKNUTS,
AND 4-3 1/2"x3 1/2''x3/8" SQUARE CURVED WASHERS.

5. GUYS SHALL SEPARATE AT GUY CLAMP BELOW WOOD
STRAIN INSULATOR, PASS ON OPPOSITE SIDES OF POLE,
AND TERMINATE AT INDIVIDUAL ANCHORS.

6. EACH UNIVERSAL POLE BAND SHALL BE SUPPORTED AT
DIAMETRICALLY OPPOSITE POINTS WITH A 1/2"x4 1/2"
LAG SCREW. THE POLE SHALL BE BORED FOR THE LAG
SCREWS WITH A 3/8" BIT AND THE LAG SCREWS SCREWED

INTO PLACE.

7. + FOR MODIFIED GUYING AS SHOWN IN FIG 4A, USE
SAME MATERIAL AS IN FIG 4, EXCEPT ADD 2 OF ITEM
110, 1 EACH OF ITEMS 111 AND 112 AND OMIT ITEM

110 A.

B 5-28-14
A7-DDD

|REDRAWN,

SUPERSEDES DWG NO. 40-D-2958

NITED STATES DEPARTMENT OF ENER

U oY
WESTERN_AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD,

COLORADO

TRANSMISSION LINE STANDARDS

GUY ARRANGEMENT AND DETAILS
WITH OVERHEAD GROUND WIRE 161KV

DESIGNED BUREC

APPROVED BUREC _

A FEBRUARY 13,

1981

41

| 6067
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o\

3 —Qn

6

IIBII T 1
| SEE NOTE 2 \\\\g
15/16'" BORE

L \

O
&

4 -g"

8"

6"
51 _g"

I IIBII - B
SEE NOTE 2 ©

{ @ )
|
I

NOTES
1. OPPOSITE FACES TO BE GAINED TO SAME WIDTH AND
SHALL BE PARALLEL.
15° 2. DIMENSION "B'" TO BE 9" IF POLE DIAMETER PERMITS,
MINIMUM TO BE 8'". GAIN TO BE CUT NOT MORE THAN
2 1/2" DEEP ON EACH SIDE.

10'-0"
w

A,\f\//\/\ . DIMENSION "C" TO BE 10 1/2" IF POLE DIAMETER
! ~— 9 - PERMITS, MINIMUM TO BE 9". GAIN TO BE CUT NOT
V\/\/’M VV\;N\M b MORE THAN 2 1/2" DEEP ON EACH SIDE.
15 :
™ N | | ?
15/16" BORE\ ( . ©
1 © -— SE= O ——— £==1
t’ i o L] SEE ﬁOTE 2 : \15/16” BORE/ SEE ﬁOTE 2 %
SEE NOTE 2 o ‘
L/ ./
L/
|
o A " | |
WW W\
15° /\‘/\’W 150
ik OUTSIDE POLE INSIDE POLE
HS, HSB AND 3AC STRUCTURES
54 11SB AND 3AC STRUCTUR HTR STRUCTURES 3T AND 3TX STRUCTURES
STaDETORE | DIMENSION A"
HS 3'-0" HISTORICAL REFERENCE ONLY
HSB 7 -8" NOT TO BE USED FOR NEW CONSTRUCTION
3AC SEE DWG 41 6002
C iég%§26 HISTORICAL REFERENCE
B 2;%35'\2 REDRAWN .
SUPERSEDES DWG NO. 40-D-4704
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
EXﬁNDARD DESIGNS
TRANSMISSION LINES
115KV H-FRAME STRUCTURES
DRILLING AND GAINING DETAILS
WITH OGW — 39° PROTECTIVE ANGLE
? ? ? DESIGNED BWREC APPROVED BWREC
' SGALE oF FEET
1 1/2=1'-0" FA] NovewseR 5, 1979 ] 41 | 6068
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10'=2" L 10" =2" LIST OF MATERIALS
19.51)64.22)91.12 INTEEV:A QUANTITY DESCRIPTION
B A NO.
1 2 |POLE, SEE STRUCTURE LIST FOR HEIGHT
4-l 4-l 5.56 2 |CROSSARM, 2 5/8"x9 1/2"'x21'-0" — DWG 41 6023
! @ |} SEE DETAIL A ' 5.55 2 CROSSARM, 2 5/8"x9 1/2''x21'-0" BORED AS SHOWN ON DETAIL A.
W‘ DETAIL A 19.32 4 [1/72"x12" MACHINE BOLT, SQ NUT
1 (¢) ( il 1a75| 2 |7/8'x20" DOUBLE ARMING BOLT, 4 NUTS, USE EXTRA NUTS FOR
‘ \ %,7 ‘ . LOCKNUTS
— : —— 2l 14.53 6  |5/8"x20" DOUBLE ARMING BOLT, 4 NUTS
T~ 27.71 6  |STRAIN CLAMP WITH LINER AND SOCKET FITTING
79.11 6  |ANCHOR TYPE SHACKLE, DWG 41 1003
L 38.10 6  |BALL EYE CONNECTOR, DWG 41 1003
C ‘ 51.65 | 6] 30 |INSULATOR ASSEMBLY DWG 41 1002
: DISCS |5-10"'x5 3/4" BALL AND SOCKET DISC INSULATOR
<J <J 64.21 4 |LOCKNUTS FOR 1/2" BOLTS
B .F 64.22 72 |LOCKNUTS FOR 5/8'" BOLTS
i 68.30 4  |FLAT GAIN PLATE, DWG 41 6038
| | 68.82 4  |RIBBED TIE PLATE, DWG 41 6038
\ M, 91.11 4  |SPRING LOCK WASHER FOR 1/2" BOLT
F %— ' % \El 91.12 4B |SPRING LOCK WASHER FOR 5/8" BOLT
: : SECTION A-A 91.14 4  |SPRING LOCK WASHER FOR 7/8" BOLT
1 91.60 B |2"'x2"'x1/8" FLAT SQUARE WASHER — 9/16" HOLE
- ™ 5 /e 5 7 1/ " 91.67 | 32 |3'x3'x1/4" FLAT SQUARE WASHER FOR 5/8" BOLT — 11/16" HOLE
3 S i 91.45 4 |3"'x3"x1/4" CURVED SQUARE WASHER FOR 5/8" BOLT — 11/16" HOLE
& 19.41 6  |5/8"x2" MACHINE BOLT, 1 1/2" THREADS, SQUARE NUT
- 19.43 6  |5/8"x4" MACHINE BOLT, 3 1/2" THREADS, SQUARE NUT
19.45 20  |5/8"x5" MACHINE BOLT, SQUARE NUT
o 19.47 12 |5/8"x 7" MACHINE BOLT, 4" THREADS, 2 SQUARE NUTS
19.51 4 |5/8"x12" MACHINE BOLT, SQUARE NUT
91.30 12 |1-| Olézw 1/2" BEVELED SQUARE WASHER FOR 5/8" BOLT—11/16"
i 22.28 , |1 3/4"x1 3/4"x3/16" ANGLE CROSSARM BRACE, 66" SPAN, 20"
CENTER PHASE ASSEMBLY AS SHOWN DROP
END PHASE ASSEMBLY SIMILAR 4.10 2 ANGLE TIE, DWG 41 6089, MARK 3172-A
6'-0" 413 3 |ANGLE TIE, DWG 41 6089, MARK 3172-B
2 1/4" 2'-1 1/2" 16 1/2" 2 1/4" 26.30 6  |CHANNEL TIE DWG 41 6089, MARK 3172—C
@ 68.10 6  |BEARING PLATE, DWG 41 6089, MARK 3172-D
- —  |GROUNDING DETAIL PER DWG 41 1012
22.92 X—BRACE, DWG 41 6051, FIG 4
@ - — |GUYING DETAIL AND MATERIAL, DWG 41 6051, FIG 5
@ 82.15| 8 FT |4/0 AWG BARE STRANDED COPPER CABLE
@ 27.28 1 COPPER ALLOY GROUND ROD CLAMP
@ 75.51 1 3/4"x10'=0" SOLID GROUND ROD
o' o 84.10 1 DISCONNECT SWITCH 69KV — 3 PHASE
INSULATED SECTION
REFERENCE DRAWING
TYPE HSWT — WOOD FRAME — 69KV
STEEL DETAILS — — — __ ___ ___ _____ _ 41 6089
WWWWM S 19.32)64.21Y91.11
27.28 ?
- 9143 22.28 S 15/16" BORE
i AT o pe——f——— —
64.22)91.12)19.51 % 11/16" BORE —In ° B \\;é&‘
| =
3 1/4" 3 1/4" | B ' B |29285$4 |REDRAWN,
- |- I o - 1A Y SUPERSEDES DWG NO. 40-D-3171
M -t M % UNITED STATES DEPARTMENT OF ENERGY
€ 11/16" BORE WESTERN AREA POWER ADMINISTRATION
*Q 11/16" BORE CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
I * s 3 ‘ i v e TRANSMISSION LINES
il I 33 g I SECTION C-C ~ TYPE HSWT-WOOD FRAME-69KV
Prip—9 = > — = = ? = i
i <7 € (¢ (L 8 POLE GAINING AND BORING DETAIL AIR BREAK SWITCH STRUCTURE
4 49" 58" 55 49" 4 DESIGNED BUREC APPROVED BUREC _
21'=0"
OUTSIDE CROSS ARM DETAIL A Al JuLy 30, 1980 41 | 6069
REF(S):
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SEE NOTE 8
DOUBLE GUYS

LIST OF MATERIALS
SINGLE GUY EACH QUANTITIES REQUIRED FOR EACH TYPE OF
SIDE OF POLE SINSLE GOy EACH ON_TYPE 3A & 3AB STRUCTURES ° ITEM MATERTAL REQUIRED GUYING
WITH SINGLE GUY EACH SIDE OF NO. FIG | FIG | FIG | FIG | FIG | FIG | FIG
f f POLE, USE PART NO. 58.12 @ No. 1[No. 2|No. 3|NO. 4|No. 5|NO. 6[NO. 7
| | PART NO- 9310 @ 9.20 FOUR-WAY STRAIN BAND 41 6030 %% | - | - | - 3 8 6 7
\ \ N 5811 oowecrnie Low om 41sos0 |1 | o [o L8 lel7
\ \ \ \ @ OR @ ¢i'§£ 27.30 GUY CLAMP-6" 3 BOLT 10 | 11 | 18 | 24 | 24 | 18 | 21
a 75.30 ANCHOR ROD |THIMBLEYE 5 4 - 3 - - -
é 75.31 3/4"x8'%  |TWIN EYE - 1 6 6 8 6 7
4 3.15 ANCHOR PLATE DWG 40-D-4842 5 5 6 9 8 6 7
) 70.10 GUY PROTECTOR - — | - =1 =1 =1=7-=
SINGLE GUY / 93.10 SHEAVE WHEEL 41 6030 5 5 6 9 8 6 7
DETAIL OF 7 @ FOR 25'-0" POLE 160 | 185 | 370 | 465 | 455 | 324 | 435
» o [FOR 30'-0" POLE 195 | 230 | 455 | 570 | 555 | 400 | 535
4 @ £ _[FOR 35"-0" POLE 225 | 270 | 540 | 675 | 655 | 476 | 630
777> USE GUY WIRE CLIP OR SERVE » J[FOR 40'=0" POLE 260 | 310 | 625 | 780 | 755 | 552 | 730
WITH ONE STRAND OF WIRE 82.30|z, [FOR 45'-0" POLE 295 | 350 | 695 | 870 | 855 | 629 | 810
mgﬁgRgEgﬁEﬁR& SgggTED %S FOR 50'-0" POLE 325 | 390 | 780 | 975 | 955 | 705 | 910
FIVE ANGLE SINGLE GUYS ONE ANGLE DOUBLE GUY AND FOUR ANGLE SINGLE GUYS g >"|For 55'—0" POLE 360 | 430 | 865 | 1080 | 1060 | 781 | 1010
5-ASG 1-ADG AND 4-ASG o RRRRELLEIIRR & |For 60'=0" POLE 395 | 470 | 935 | 1170 | 1160 | 857 | 1090
FIGURE NO. 1 FIGURE NO. 2 ) = DDD% QC FOR 65'-0" POLE 420 | 505 | 1000 | 1260 | 1265 | 934 | 1175
o %‘% 2 DD%( 29.50 GROUND CLIP 41 6030 - = 1 - 3 8 6 7
@ 5 e DDOD QC 64.23 3/4" LOCKNUT - = 1 - 3 8 6 7
) %/\\9\ /\DOF\ < - 172" LAG SCREW, FETIER DRIVE | s | 16 | 12 | 1a
j)\ o122 gﬁ?;‘ﬁRgo[‘SUND' FLAT, 1 3/8" 0D — | s | 16 | 12 | 12

3

PICAL GUY AND ANCHOR ASSEMBLY

LL GUYS SHALL FORM A 45° VERTICAL ANGLE WITH
THREE LINE DgUEBgESUYS EACH WAY THREE ANGLE SINGLE GUYS AND THREE LINE DOUBLE GUYS EACH WAY

THE POLE, INSOFAR AS PRACTICABLE

ST ST ST B T ST ST BT ST TS y
/ /
/ / /

3-ASG AND 3—-LDGEW

FIGURE NO. 3 FIGURE NO. 4 j//f //f\ A
\ \
\ N /

DOUBLE GUYS

SINGLE GUYS

N R

/

-
I

\

DOUBLE GUYS

TYPICAL ANCHOR SPACING
FOR AVERAGE SOIL CONDITIONS ANCHORS SHALL BE
SPACED SO THAT EACH ANCHOR HAS A MINIMUM AREA
OF ACTION AS SHOWN BY THE SHADED AREA ABOVE.
THESE AREAS SHOULD NOT OVERLAP.

ONE ANGLE DOUBLE GUY AND THREE LINE DOUBLE GUYS EACH WAY
1-ADG AND 3-LDGEW

FIGURE NO. 7

[

71"

3
\(SEE NOTE 8
N
/ ¥ N DOUBLE GUYS

NOTES

1. # TO BE USED ONLY WHEN SPECIFIED.

2. %% THE FOUR-WAY STRAIN BANDS LISTED ABOVE ARE FOR
GUYING ONLY AND ARE REQUIRED IN ADDITION TO THE

BANDS THAT SUPPORT THE INSULATOR ASSEMB

LIES.

BANDS TO WHICH INSULATOR SUPPORT ASSEMBLIES ARE
ATTACHED ARE CONSIDERED STRUCTURE MATERIAL AND ARE

ACCOUNTED FOR ON STRUCTURE DRAWINGS.
GROUND CONDITIONS.

DRAWINGS.

OBTAIN 5 FOOT DEPTH

STRAIN BAND.

N o o » W

. WHERE ANCHORS ARE PLACED IN SANDY SOIL OR IN

. LENGTH OF STRAND SHOWN IN TABLE IS BASED ON LEVEL
. FOR LOCATION OF BANDS SEE INDIVIDUAL STRUCTURE

. % USE 3/4'"x8' ROD _UNLESS 3/4''x10' ROD IS NEEDED TO
. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY

GROUND WHICH AFFORDS A POOR ANCHORAGE, EACH GUY

SHALL BE TERMINATED BY A SEPARATE ANCHOR.
8. ¥¥% ON 3T STRUCTURES LOCATE SIDE GUYS IN POSITION

INDICATED BY BROKEN LINES IN FIGURE NO. 5.

HISTORICAL REFERENCE ONLY

NOT TO BE USED FOR NEW CONSTRUCTION

C 8/24/26 HISTORICAL REFERENCE
A7-KR
B 5-28-14 REDRAWN .

A7-DDD

SUPERSEDES DWG NO.40-D-2759

UNITED STATES DEPARTMENT OF ENERGY
CORPORATE SERVICES OFFICE — LAKEWOOD, COL

WESTERN_AREA _POWER ADMINISTRATIOI(;I

ORAD

e TRANSMISSION LINES
/7 X\ STANDARD GUY ARRANGEMENT
4 R ASSEMBLY
3—POLE STRUCTURES-HEAVY GUYING
ONE SIDE DOUBLE GUY EACH WAY AND THREE LINE DOUBLE GUYS EACH WAY THREE LINE DOUBLE GUYS EACH WAY
1-SDGEW AND 3-LDGEW 3-LDGEW DESIGNED BWREC APPROVED BUREC _ _ _ _ _ _
FIGURE NO. 5 FIGURE NO. 6
C ] AuGUsT 6, 1979 | 41 [ 6070
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B~

O~

T~

]
i T~ T~ i —
Hetm e~ e~ T~ T
insl i T~ s6 i~ —~—
= :\ m\ DG :\ a\
DG
FIGURE 1 FIGURE 2 FIGURE 3 FIGURE 4 FIGURE 5
DEADEND GUYS (4-DG) ANGLE GUYS (2-SG) ANGLE GUYS (4-SG) ANGLE GUYS (2-SG & 2-DG) ANGLE GUYS (4-DG)
X x * *
/ | / ﬂ i
FIGURE 6 FIGURE 7 FIGURE 8 FIGURE 9
SEE NOTE 2 SEE NOTE 3 SEE NOTE 3 SEE NOTE 3
(8-LSGEW) (4-LSGEW) (2-LSGEW & 2-LDGEW) (4-LDGEW)
i DG i DG H
sG| [sG
DG || DG
FIGURE 10 FIGURE 11 FIGURE 12
LINE GUYS 30° TO 90°, LINE ANGLE LINE GUYS 30° TO 90°, LINE ANGLE LINE GUYS 30° TO 90°, LINE ANGLE
(4-LSGEW) (2-LSGEW & 4-LDGEW) (4—-LDGEW)

EXPLANATION
DG DOUBLE GUY
5] ¢ RN SINGLE GUY
ASG_ _ _ _ ANGLE SINGLE GUY
ADG_ _ _ _ ANGLE DOUBLE GUY
OGW_ _ _ _ OVERHEAD GROUND WIRE
LSGEW _ _ _ LINE SINGLE GUY EACH WAY
LDGEW — — _ LINE DOUBLE GUY EACH WAY
—> __ ___ CONDUCTOR OR OGW
f OFFSET GUY 30° FROM CONDUCTOR

OR OGW. USE STRAIN INSULATORS FOR OGW
AND 2 UPPER CONDUCTOR PHASE GUYS.

——_ _ __ ANCHOR

NOTES

1. ALL DEADEND STRUCTURES AND ANGLE STRUCTURES WITH
A LINE ANGLE OF 5° OR MORE SHALL BE GIVEN RAKE OF
1/4-INCH FOR EACH FOOT OF POLE LENGTH. RAKE
SHALL BE AGAINST THE STRAIN.

2. OFFSET LINE GUYS 30° FOR LINE ANGLES OF 0° TO
10°

3. OFFSET LINE GUYS 30° FOR LINE ANGLES OF 10° TO
30°.

ANGLE & LINE GUY COMBINATIONS

WITH FIGURE USE FIGURE

6

7

8

9
10
"
12

% OMIT ANGLE GUYS FOR LINE ANGLES
EXCEEDING 60°

BRG] ||

REFERENCE DRAWING

GUY ASSEMBLIES AND DETAILS — —41 6047
5-28-14 REDRAWN .
A |27

TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

GUYING REQUIREMENTS FOR SINGLE POLE
CONSTRUCTION WITH OVERHEAD GROUNDWIRE

DESIGNED HENRY JAMES KIENTZ _ _ _ AppROVED C-A. CABRAL __ _ __ _ __ _ __
DIRECTOR, DIVISION OF ELECTRICAL
DESIGN

P wav 23, 1980 | 41 [ 6071
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B

R0

TYPE 3AT STRUCTURE
WITH OVERHEAD GROUND WIRE
(TYPE_3A AND 3AB STRUCTURES SIMILAR)
(SEE TABLE FOR DIMENSION '"B'")

-

POLE TO POLE TIE
\ 4’::5:%———
I

e =

=

=

(@]

=

TYPE HS STRUCTURE

WITH OVERHEAD GROUND WIRE — SUSPENSION
(TYPE HA AND HSB STRUCTURES SIMILAR)
(SEE TABLE FOR DIMENSION "A')
D
1
o) m %g |
i ‘
| |
[ | |
\M I
I | D
! I
M i i i m
i I il I 1|

==

WITH OVERHEAD GROUND WIRE — DEAD END OR TENSION
(ON TYPE HA AND 3DE STRUCTURES THE OVERHEAD GROUND WIRE

(SEE TABLE FOR DIMENSION "A')

r\ LINE GUYS /

USE FIGURE 2, OR FIGURE 5
OF DWG NO. 41 6051C

EXCEPT ITEMS 9.20 AND 58.11

TYPE HS STRUCTURE

ATTACHMENTS ARE SIMILAR)

POLE TO
POLE TIE
DOUBLE STRAND

PREFORMED ARMOR RODSy

22y

"

0 .

-8 O O0Y
=

FOR NUMBER OF GUYS
SEE STRUCTURE LIST

*PREFORMED
ARMOR RODS

SECTION C-C

SUSPENSION ASSEMBLY
FOR OVERHEAD GROUND WIRE

DEAD END

SECTION D-D

DEAD_END OR TENSION ASSEMBLY
FOR OVERHEAD GROUND WIRE

| ©

@| -]
o

A

SECTION E-E (6072-2)

TENSION ASSEMBLY
FOR OVERHEAD GROUND WIRE

“
/]
VAN

O,

TENSION

10 =10""

FOR GUYING DETAILS
SEE DWG NO. 41 6054

WITH OVERHEAD GROUND WIRE
(SEE TABLE FOR DIMENSION "A")

TYPE HTR STRUCTURE

"A'"" AND ''B'' DIMENSIONS

TYPE OF | 30° PROTECTIVE 39° PROTECTIVE
STRUCTURE ANGLE ANGLE
DIMENSION | DIMENSION | DIMENSION [ DIMENSION
VA "B nA "g"
HS 6'—6" 30"
HA 6'—6" 30"
HTR 6'—6" 30"
HSB 7'-8" 7'-8"
3AT 10'-0" 5'-6"
3T 10'-0" 5'-6"
NOTE

1. SEE 41 6072-2 FOR GUYING QUANTITIES LIST OF
MATERIALS TABLE AND NOTES.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

A |8/24/26

HISTORICAL REFERENCE
A7-KR

SUPERSEDES DWG NO. 41 6072A (IN PART)
UNITED STATES DEPARTMENT OF ENERGY

WESTERN _AREA POWER ADMINISTRATION

TRANSMISSION LINE STANDARDS

69 AND 115KV
TWO & THREE POLE STRUCTURES OVERHEAD
GROUND WIRE DETAILS (SHEET 1 OF 2)

DESIGNED BUREC

ELECTRICAL ENGINEERING MANAGER

| 60721

Faf  may 28, 2014 | 41
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LIST OF MATERIALS
QUANTITY
NEW HS—HA 3T 3DE
ITEM |HS-HA - DESCRIPTION
No. | HSB— 3A-3AB-3AT BEAD
HTR | TENSION| DEAD END TANGENT| ~ ANGLE  |TENSION| ‘ryp
POLE TO POLE TIE DOUBLE STRAND 75.40 | 2% - - 2 2% 2 - — |ARMOR RODS, PREFORMED FOR 3/8" HS STEEL
T_, 58.12 9.20 - 2 2 3 - 3 2 2 |[FOUR WAY STRAIN BAND, DWG 41 6030
9.38,
| 9.39 R | 2 - - - 2 - - —  |POLE TOP BAND-LESS SHACKLE, DWG 41 6034
‘ 9.40
© Ml SIS 27.30 - - - 3 - 3 - — |6"—3 BOLT, SMOOTH GROOVE GUY CLAMP
29.40 | 2 - - - 2 - - — |CLIP, GROUND WITH 3/8"x1 1/2" CARRAGE BOLT, DWG 41 6034
%2.30) (33.10 2EXR 2 - - 2 2 2 - —  |SUSPENSION CLAMP WITH 2 1/4" LINK FOR OVERHEAD GROUND WIRE
UYS TO BE 29.50 | - 2 2 3 - 3 2 2 |GROUND, CLIP WITH 3/4"x2 1/2" CONE HEAD BOLT, DWG 41 6030
OFFSET 30° FROM 35.20 | - 4 2 - - - 4 2 |COMPRESSION TYPE DEAD END FOR OVERHEAD GROUND WIRE
TRANSMISSION 58.11 - - - 1 - 1 - — |CONNECTING LINK PR, 13/16" HOLE, 2 1/2" BOLT, DWG 41 6030
R e 11 6054 58.12 | - - - 1 Z 1 Z — |CONNECTING LINK PR, 13/16" HOLE, 3 1/2" BOLT, DWG 41 6030
‘ ‘ ‘ 58.13 | - 4 2 - - - 4 2 |CONNECTING LINK PR, 1 1/16" HOLE, DWG 41 6030
76 1l 64.23 | - 2 2 3 - 3 2 2 |LOCKNUT FOR 3/4" BOLT
77.30 | 2 4 4 6 2 6 4 4 [1/2"'x4" LAG SCREW
‘ ‘ ‘ 79.10 | 2 - - - 2 - - — |SHACKLE FOR POLE TOP BAND, DWG 41 6034
| 79.50 | - - - 2 - 2 - — |SHACKLE, TWISTED, DWG 41 6038
93.10 | - - - 3 - 3 - — |SHEAVE WHEEL, DWG 41 6030
E 6072-1) 64.20 2 - - - 2 - - — |LOCKNUT FOR 3/8" BOLT
PR B AR aeNT) Zl. 8 9s | 8x 91888184 HEEEIE grley
“glegl 78 | 28 [FFS F|T[ T i It D e A S
§ ] dl Ngp | Ng [~~~ | N[ — | =l Np|Np
[ 3.15 44| 2 2 11| 2 [2] 3 - |11 22| 4 2 | 2 |ANCHOR, DWG 40-D-4842
2 9.20 212 = | = [-|-[ 1 1] 2 [ [= 11| =« — | — [FOUR WAY STRAIN BAND, DWG 41 6030
oR B[ 2730 | - [3[|12] 4 6 |2|3] 5 |6 8 — |2]3] 56| 12 | 4| 6 |63 BOLT, SMOOTH GROOVE GUY CLAMP
@ o[ 2850 [ - [2]2] - — [=[- 1] 2 N ERE 4 — | =~ |CLIP,GROUND WITH 3/4''x2 1/2" CONE HEAD BOLT, DWG 41 6030
POLE TO g | s8.11 - a4 2 2 11| 2 [2] 3 - 2 2] 4 2 | 2 |CONNECTING LINK PR, 13/16" HOLE, 2 1/2" BOLT, DWG 41 6030
POLE TIE z[ 6425 | - [2]2] - - |-1-1 1] 2 - [-[=T111 4 — | = |LockNUT FOR 3/4" BOLT
DOUBLE STRAND i g s 7000 - [2]2] 1 1 [1[1] 2 [2] 3 - 2 2] 4 1 | 1 |eUY PROTECTORX
x| 7530 | - [4]-] 2 BN SEREE - =1 1= = 2 | — |ANCHOR ROD, THIMBLE EYE
e[ 75.31 - | -1T4] - 2 -1 1 |2 2 — |=[aT [2] @ — | 2 |ANCHOR ROD, TWIN EYE
z|[ 7730 | - [4]4a] - - |-1-[ 2 12] 4 - [-[=-T212] s — | = |1/2"x4" LAG SCREW
PREFORMED 5[ 8230 | - (SEE BILL OF MATERIAL) 7/16" SIEMENS-MARTIN, GALV STEEL STRAND
ARMOR RODS 93.10 | - | 4|4 ] 2 2 J1[1] 2 [2] 3 - T[] 2T2] +« 2 | 2 |SHEAVE WHEEL, DWG 41 6030
91.22 4| 4| - — =[] 2124 — |-I=T2T12] s — | = |WASHER, ROUND FLAT 1 3/8" 0.D. 9/16" HOLE
"A'" AND '"B' DIMENSIONS
TYPE OF 30° PROTECTIVE 39° PROTECTIVE
STRUCTURE ANGLE ANGLE
DIMENSION [ DIMENSION | DIMENSION | DIMENSION
TN g TN ng
s 56 3o
Ty YT 3o
S HTR 6'—6" 3'-0"
= HSB 7'-8" 7'-8"
3AT 10'—0" 5'—6"
FOR NUMBER 3T 100 5’6
OF GUYS SEE
STRUCTURE LIST NOTES
1. THE GUYING QUANTITIES GIVEN IN THE 'LIST OF
MATERIAL' TABLE ARE IN ADDITION TO THOSE GIVEN ON
. DRAWINGS 41 6051, 41 6070 AND 41 6073.
@ C (60721 2. ¥ TO BE USED ONLY WHEN SPECIFIED.
3. FOR LINE ANGLES UP TO AND INCLUDING 30°, USE
SUSPENSION CLAMP ITEM NO. 27.86. USE PREFORMED
: ARMOR RODS ITEM NO. 75.42 ONLY WHEN SPECIFIED.
1N \ ‘ o 4. FOR LINE ANGLES GREATER THAN 30°, USE LARGE ANGLE
2 SUSPENSION CLAMP ITEM NO. 27.85 WITH PREFORMED
I8 %, § %, § ARMOR RODS ITEM NO. 75.42.
‘ \ ‘ M Tl ‘ ‘
\ \/J—RL SUPERSEDES DWG NO. 41 6072A (IN PART)
_ N N UNITED STATES DEPARTMENT OF ENERGY
© w - w I WESTERN AREA POWER ADMINISTRATION
_I CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
w TRANSMISSION LINE STANDARDS
SUSPENSION ASSEMBLY TWO & THREE POLE STRUCTURES OVERHEAD
TYPE 3T STRUCTURE (TANGENT) GROUND WIRE DETAILS (SHEET 2 OF 2)
- WITH OVERHEAD GROUND WIRE HISTORICAL REFERENCE ONLY
(SEE TABLE FOR DIMENSION "8") NOT TO BE USED FOR NEW CONSTRUCTION
TYPE 3T STRUCTURE (ANGLE) DESIGNED BUREC__ APPROVED ROSS M. CLARK _
WITH OVERHEAD GROUND WIRE ELECTRICAL ENGINEERING MANAGER
(SEE TABLE FOR DIMENSION "B') 8/19/26 HISTORICAL REFERENCE
|A |A7,KR | [a]  wav 28, 2014 | 41 [6072-2
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LIST OF MATERIALS
QUANTITIES REQUIRED FOR EACH TYPE OF GUYING
1-SG,
ITEM MATERTAL 5-AG | 3-LGEW [ ZAC | I-SCEW | g or L | 1 7AC
NO. REQUIRED FIG FIG 3-LGEW | 3-LGEW 3-LGEW 3-LGEW
6 ol worC, | FIc FIG e FIG
. . No. 3 | No. 4 | GT6. | No. 6
1-STRAND EACH ) "UNIVERSAL" POLE
SIDE OF POLE © J=ToTes @ 61 [BanDx - - -
! N - G2 |GUY CLIP 3 6 9
/ g T WOOD GUY
\ & INSULATORX¥
@) ! B3 |CONNECTING LINK 3 6 9 8 7 7
\ | AND GUY THIMBLE
| GUY CLAMP—6"
\ T 8 12 18 16 14 14
G5 | ANCHOR | THIMBLEYE 5 6 9 8
G5a | ROD [TWIN EYE - - - - - -
ANCHOR PLATE DWG
y 6 |40-p-259 5 6 9
¢ G7 |GUY PROTECTOR 5 6 9 8 7
GUY CABLE 7/16"
. 160 | 185 280 250 220 220
USE GUY WIRE CLIP @ SM FOR 25' - POLE
IF FURNISHED FOR 30' - POLE 195 | 230 345 300 270 270
R SR D OF WIRE FOR 35' — POLE 225 | 270 | 415 | 360 315 315
. N FOR 40' — POLE 260 | 310 465 415 370 370
TR RS S G12
5 FOR 45' — POLE 295 | 350 525 470 405 405
FIVE ANGLE GUYS THREE GUYS EACH WAY "WHERE NECESSARY, ROCK ANCHORS FOR 50— POLE 325 | 39 83 520 460 460
5 AG 3 LCEW 3/4"x8'~0" ROD OV, WILL BE USED INSTEAD OF FOR 55' — POLE 360 | 430 645 570 500 500
FIGURE NO. 1 FIGURE NO. 2 N SSEMBL Y SHOWN, DWG 2785 FOR 60' — POLE 395 | 470 705 630 550 550
) 3 ‘\/(\\‘\\/(\\/ < KRR \/(\\QE‘\ FOR 65' — POLE 420 | 500 750 670 590 590
% KA INANAINA WHEN USING WOOD GUY
TOTOA G OTOTOSOSOO INSULATORS DEDUCT THIS | g 50 5 65 60 60
z Q.Qa DISTANCE TO POLE APPROXIMATELY AMOUNT OF CABLE FROM
7 LA D VEQUAL TO HEIGHT OF ATTACHMENT ANY GIVEN LENGTH ABOVE
== r Bw O @0 SN0 NN N G14 | 1/2'x4" LAG SCREW| - - - 10 8 8
97 <t
LA
A OO HCH N TSI YT O
3 RPN > =
l l : TYPICAL GUY AND ANCHOR ASSEMBLY
ALL GUYS SHOULD BE SET AS NEAR
] A 45° ANGLE AS POSSIBLE
NOTES

1. % THE POLE BANDS LISTED ABOVE ARE FOR GUYING ONLY
AND ARE REQUIRED IN ADDITION TO THE BANDS THAT
HOLD THE INSULATOR ASSEMBLIES. BANDS TO WHICH
INSULATOR ASSEMBLES ARE ATTACHED ARE CONSIDERED
Bék&lmégERIAL AND ARE ACCOUNTED FOR ON STRUCTURE

. SEE INDIVIDUAL STRUCTURES DRAWINGS FOR HEIGHT OF
GUY ATTACHMENT ON POLE.

. kgxﬁ S?ERgCTORS ARE INDICATED BY DOTTED LINES ON

THREE ANGLE GUYS, THREE LINE GUYS EACH WAY ONE SIDE GUYS EACH WAY; THREE LINE GUYS EACH WAY .

3-AG; 3-LGEW 1-SGEW; 3-LGEW . %% TO BE USED ONLY WHERE SPECIFIED.
. ¥¥% WHERE SIDE GUYS EACH WAY ARE REQUIRED ON 3T

FIGURE NO. 3 FIGURE NO. 4 %xx STRUCTURES, DROP SIDE GUYS TO POSITION INDICATED

BY DOTTED LINES IN FIGURE NO. 4. BORE 3/8" HOLE
IN POLE ON OPPOSITE SIDES OF POLE BAND AND SCREW
/ / / IN 1/2"x4" LAG SCREW.
/ / / 6. FOR STUB GUY MATERIAL SEE DWG 41 6052.
/ / / . FOR HEAVY GUYING SEE DWG 41 6070.
8. FOR DETAILS OF UNIVERSAL POLE BAND (G1) AND GUY
CLIP (G2) SEE DWG 40-D-3179.

s N

~

1l
uu
\\
<
\\

\
l l 1/ \ \ 1/ \ HISTORICAL REFERENCE ONLY
\ \ \ NOT TO BE USED FOR NEW CONSTRUCTION

C 8/24/26 HISTORICAL REFERENCE
A7-KR

B 5-28-14 REDRAWN .
A7-DDD

SUPERSEDES DWG NO. 40-D-3166
UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA _POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
GUY ARRANGEMENT-ASSEMBLY

UYL

ONE SIDE GUYS RIG1H_'I'SGO’R RL%I;T;L;T%R_I'IZ_% EIWINE GUYS EACH WAY ONE ANGLE GUYS%_Ingg_ té'é% GUYS EACH WAY 3-POLE STRUCTURES
FIGURE NO. 5 FIGURE NO. 6 LIGHT GUYING
2] DECEMBER 4, 1979 41 | 6073
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STRUCTURE MATERIAL

QUANTITY e
R | e
69KV | 115KV | 69KV | 115KV
1 3 3 3 3 |POLE
9.23 6 6 6 6  |BAND, FOUR-WAY STRAIN, TYPE B 6031
2950 | 6 6 6 6 |CLIP, GROUND 6030
58.06 | 6 6 6 6 |LINK, CONNECTING, PAIR 5031
64.23 | 6 6 6 6 |LOCKNUT, FOR 3/4" BOLT
77.27 | 12 12 12 12 |LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
91.22 | 12 12 12 12 |WASHER, ROUND FLAT, 1 3/8" OD, 9/16" HOLE
GROUNDING MATERIAL, PART NO'S. AND DESCRIPTION SHOWN ON DWG 40-D—4979
€ OF SURVEY INSULATOR MATERIAL
SINGLE DOUBLE DWG
STRING STRING # DESCRIPTION NO.
69KV [115KV | 69KV [115KV 41
27.70 CLAMP, STRAIN WITH CLEVIS FITTING FOR CONDUCTOR
R Rl 8 6 6 ® [DEAD END, COMPRESSION TYPE, FOR CONDUCTOR
38.10 | 6 6 | - | - |CONNECTOR, BALL EYE 1003
.5 | o EYE SOCKET, 13/16" EYE, THICKNESS OF EYE-END 3/4" MIN,
| B 13/16" MAX
Y _* 27.51 CLAMP, PARALLEL GROOVE, 3-BOLT FOR CONDUCTOR
= BB o0R 3 | 3 | 3 | 3
l 31.20 COMPRESSION JUMPER CONNECTOR FOR CONDUCTOR
‘} | A DETAI:_. 4(?Fo O_?_/ERHE:\D GR?UNAI? WIPRE (S'}'JSPEE"FS'I;A?N) u 55; ;55 36 | 54 | 72 | 108 |INSULATORS, SUSPENSION TYPE, 10" DIAMETER, 5 3/4" SPACING | 1002
; :} | (ANGLES OF 45° TO 69355?4!\#-5 ; ND POLE TIE CHMEN 58.27 | 4 6 6 g |LINK, EXTENSION (STRAIN CLAMP OR DEAD END ATTACHMENT), 1003
5 i | y 58.28 R SEE DWG NO. 41 1003 FOR DIMENSION OF LINKS)
| “} | iy 85 | - | - | 6 6 |DOUBLE YOKE ASSEMBLY, COMPLETE WITH FITTINGS. 1004

OVERHEAD GROUND WIRE MATERIAL
= f==C E SUSPENSION TENSION DWG
= e DESCRIPTION NO.
u u 69KV 115KV | 69KV | 115KV 41
9.20| 3 3 6 6 |BAND, FOUR-WAY STRAIN 6030
27.30| 3 3 3 3 |CLAMP GUY, 6", 3-BOLT
27.85| 2 2 - — |CLAMP, SUSPENSION, LARGE ANGLE, WITH 2 1/4" LINK
29.50| 3 3 6 6 |CLIP, GROUND 6030
35.20| - - 4 4 |DEAD—END, COMPRESSION TYPE, FOR OGW
58.11 1 1 1 |LINK, CONNECTING, PAIR 6030
58.12 1 1 1 |LINK, CONNECTING, PAIR 6030
58.13| - - 4 4 |LINK, CONNECTING, PAIR 6030
64.23| 3 3 6 6 |LOCKNUT, FOR 3/4" BOLT
@\ STRUCTURE 77.27| 6 6 12 12 [LAG SCREW, 1/2''x4", FETTER DRIVE THREAD
» GROUND WIRES | 79.50| 2 2 - — |SHACKLE, TWISTED 6038
\ PART NO. 27.85 82.30| % % * % |STEEL STRAND, 7-WIRE, 7/16", SIEMENS-MARTIN
LARGE ANGLE SUSPENSION CLAMP 91.22 6 6 12 12 |WASHER, ROUND FLAT, 1 3/8'" OD, 9/16'" HOLE
93.10| 3 3 3 3 |SHEAVE WHEEL, FOR 7/16, SIEMENS—MARTIN STRAND 6030
» 75.42| 2 SETS — — |ROD, ARMOR, PREFORMED
DETAIL OF OVERHEAD GROUND WIRE IN TENSION NOTES
z z 115KV-SINGLE STRING-9 DISCS/STRING 1. USE TWO LAC SCREWS AND WASHERS FOR EACH FOUR-WAY
91.22 BI9KV-SINGLE STRING-6 DISCS/STRING 2. X LENGTH OF STRAND EQUALS 4Z + 5 FT.
3. %% CLEARANCE BETWEEN ANY GUY AND ANY PHASE
9.23) (77.27 CONDUCTOR SHALL BE NOT LESS THAN 48 INCHES FOR
OR 115KV LINES, AND SHALL BE NOT LESS THAN 30 INCHES
FOR 69KV LINES.
” 51.65 4. # USE ONLY WHEN SPECIFIED.
5. POLES SHALL BE GIVEN RAKE OF 1/4 INCH FOR EACH
~ FOOT OF POLE LENGTH AGAINST THE STRAIN.
& N 6. A MATERIAL NOT REQUIRED WHEN COMPRESSON-TYPE DEAD
S > ENDS ARE USED.
| i % 8.50 HISTORICAL REFERENCE ONLY
©y é’°, NOT TO BE USED FOR NEW CONSTRUCTION
SEE NEW STANDARD DESIGN DRAWING 41 6118 (3TA-1)
TO BE USED WHEN ANGLE
GUYS ARE NECESSARY, c |5/25/2026 |HISTORICAL REFERENCE
SEE GUYING REFERENCE A7 KR
SUPERSEDES DWG NO. 40-D-4812
DETAIL OF INSULATOR ATTACHMENT-SINGLE STRING WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
DOUBLE INSULATOR STRING ASSEMBLY STANDARD DESIGNS
OVERHEAD GROUND WIRE IN SUSPENSION OVERHEAD GROUND WIRE IN TENSION 30° PROTECTIVE ANGLE | [ OVERHEAD GROUND WIRE IN TENSION 39° PROTECTIVE ANGLE
VT A z Vo] A 7 WE] A z REFERENCE DRAWINGS TRANSMISSION LINES
WITH OGW ngt’f ANGLE TURNED IN DEGREES WITH OGW ANGLE TURNED IN DEGREES WITH OGW ANGLE TURNED IN DEGREES GROUNDING DETAILS — — — — 41 1012 TYPE 3AT-69KV AND 115KV
30° 39° GUY ARRANGEMENT, 3-POLE STRUCTURE, LARGE ANGLE STRUCTURE
30° 39° PROTECTIVE | 45-49 | 50-59 | 60-69 | 70-79 | 80-90 PROTECTIVE | 45-49 | 50-59 | 60-69 | 70-79 | 80-90 HEAVY GUYING _ _ _ _ _ _ __ _ _ __ __ ____ 41 6070
PROTECTIVE | PROTECTIVE 45-49 | 50-59 | 60—-69 | 70-79 | 80-90 ANGLE ANGLE GUY ARRANGEMENT, 3-POLE STRUCTURE,
= g’fG_LOE“ ’;Nf;E e T 69KV | 10'-0" [15'—0"|17'=0"|19'=0"|21'=0"[23'—0"| | 69KV | 5'-6" [12'=6"[13'—0"[13'=6"|14'—0"|15' 0" U AN FOR P AT~~~ —————" 410073 | pestqvep muree appROVED BREC
T15kv | 10" o~ e Tr—o 15 e 14— USE 00w IN TENsToN | [11skv [ 10'-0" [16'-6']18'-6"]20"—6"[22'-6"]24'-6"] [ 115KV 5-6" [14'-6"|15'-0"[16'-0"[17'=0"[18"' 0" STRUCTURES WITH OVERHEAD GROUND WIRES__ __ 41 6099
! - ! - ! 9
] AUGUST 6, 1979 41 | 6074
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A
‘1
49/ 115KV-SINGLE STRING-9 DISCS/STRING
A Fe—a( 7] ()

MINIMUN CLEARANCE
BETWEEN CONDUCTOR
AND BAND OR GUY
115KV, 48" 69KV, 30"

SEE CROSSARM
DETAIL "2'" (5021)

SEE CROSSARM
DETAIL "1" (5021)

= B69KV-SINGLE STRING-6 DISCS/STRING
s / 5 ,_I ’@

\ \

\

NP N
?&&4Vg MR

E=K

|
|
%\X—BRACE % 1

STRUCTURE
" GROUND WIRES

INSTALL BOLTS FOR
ATTACHING X-BRACE
WITH HEADS TO
OUTSIDE OF STRUCTURE

|
il §+"§\“§\\“§§\\\\\\“*--
|

115KV-SINGLE STRING-9 DISCS/STRING
69KV-SINGLE STRING-6 DISCS/STRING

LIST OF DIMENSIONS

DIMENSIONS z A B 59KV 1 115KV
STRUCTURE TYPE 3T 12'-0"|24'-0"| 6'-0" | 3'-0" | 5'-0"
STRUCTURE TYPE 3T-1]14'-6"]29'-0"| 8'-6" [ 3'-0" [ 5'-0"
STRUCTURE TYPE 3T7-2 |18'-0"]36'-0"|12'-0"| 3'-0" [ 5'-0"

110"

6"

B
_I
=)
2
(a7 fif e
OR s =
115KV-SINGLE STRING-7 DISCS/STRING
8,10 /////ﬁGQKV—SINGLE STRING-4 DISCS/STRING
S ¥ WHEN USED AS A TANGENT STRUCTURE,
@ USE ONE STRAIN BAND. WHEN USED
AS AN ANGLE STRUCTURE, USE TWO
STRAIN BANDS AND PLACE LOWER
BAND 6" BELOW SHOWN.
o
[
5
-
STRAIN BANDS /o%ﬁﬂ - - -
FOR CONDUCTOR 4,/, Iiﬁi - ©
LINE GUY ATTACHMENT Dote Fdro o) - -
////// *{\\
//0:00)// @*
5 S
SECTION A-A

©

POLE ATTACHMENT ASSEMBLY
CENTER POLE

POLE ATTACHMENT ASSEMBLY
OUTSIDE POLE

NOTES

A ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT
REQUIRED WHEN TYPE "B'" POLE TOP BAND IS USED, DWG
41 6035.

2. % FOR LINE ANGLES UP TO AND INCLUDING 30°, USE
SUSPENSION CLAMP PART NO. 27.86.

3. % FOR LINE ANGLES GREATER THAN 30°, USE LARGE
SUSPENSION CLAMP PART NO. 27.85.

4. %% COMPRESSION JOINTS OR COMPRESSION REPAIR
SLEEVES MAY BE USED IN PLACE OF ARMOR ROD SET IN
JUMPER CONNECTIONS FOR CONDUCTORS 397,500
CIRCULAR MILS OR LARGER. WHERE COMPRESSION-TYPE
DEAD ENDS ARE USED, THE JUMPERS SHALL BE ONE
CONTINUOUS PIECE BETWEEN THE COMPRESSION-TYPE
JUMPER TERMINALS.

5. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
STRAIN BAND.

6. @ GREATER LENGTH MAY BE REQUIRED FOR EXTRA LARGE
POLES.

7. REFER TO 41 6075-2 FOR STRUCTURE MATERIAL,
INSULATOR MATERIAL, AND OVERHEAD GROUND WIRE
MATERIAL TABLES.

8. 2'-6" WITH X-B, 2'-0" WITHOUT X-B.

REFERENCE DRAWINGS

GROUNDING DETAILS _ __ 41 1012

DRILLING AND GAINING DETAILS WITH OGW_ _ _ _ _ 41 6021

GUY ARRANGEMENT FOR TYPE 3T WITH OGW__ _ _ _ _ 41 6054

DRILLING AND GAINING DETAILS WITHOUT OGW_ _ _ 41 6066

GUY_ARRANGEMENT 3-POLE STRUCTURE

HEAVY GUYING _ _ _ _ 41 6070

GUY_ARRANGEMENT 3-POLE STRUCTURE

LIGHT GUYING — — — 41 6073

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

A |8/24/26

HISTORICAL REFERENCE
A7-KR

SUPERSEDES DWG NO. 41 6075B (IN PART)

UNITED STATES DEPARTMENT OF ENERGY
WESTERN _AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

TYPE 3T 69 AND 115KV
3-POLE TENSION STRUCTURE
(SHEET 1 OF 2)

DESIGNED BWREC

ELECTRICAL ENGINEERING MANAGER

A

13

MAY 28, 2014 |

41 [ 6075-1

REF(S):
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V

OFFSET GUYS, SEE
DWG 41 6054, FIG 7

OGW ATTACHMENT, TANGENT TENSION

OMIT ON CENTER
PHASE FITTING ASSEMBLIES \

INSTALL MACHINE BOLT
PART NO. 19.32, WITH HEAD DOWN

SUSPENSION INSULATOR
SUPPORT ASSEMBLY

OVERHEAD GROUND WIRE MATERIAL

STRUCTURE MATERTAL

TANGENT| ANGLE QUANTITY
SRR WITH OVERHEAD W/0 OVERHEAD
= = GROUND WIRE GROUND WIRE
o 2 1zl 2 |3 DESCRIPTION e 69KV 115KV
I B 69KV | 115KV DWG
o (| g & PART | TANGENT | ANGLE [ TANGENT | ANGLE DESCRIPTION N
ol o 1.3 3 S S 41
6035, zra|zZ|lza|z8|lzn|z8|lz=|=zZlE =
20.40 | 2 [-| - |-[cLIP, GROUND WITH 3/8"x1 1/2" CARRIAGE BOLT 6036 OR ]t AR R W e
6037 5a|3z|58|15234|152|84 (58| = b=
otf)o‘-'-'otf)o‘-'-'ot/)o‘-'-'ou)o‘-'-'<'<§ K
20.50 | 2 [4| 3 |e&[cCLIP, GROUND WITH 3/4"'x2 1/2" CONE HEAD BOLT 6030 1t =1l =1 bl =1 e =
35.20 | — | 4] - |4|DEAD END, COMPRESSION TYPE FOR OGW 1 3 3 3 3 3131313 Poe
58.11 1 1 1 1 |LINK, CONNECTING, PAIR 6030 5.56 2 2 2 2 2121212
58.12 | 1 [ 1] 1 [1][LINK, CONNECTING, PAIR 6030 5.59 2 2 2 2 5| 5|2 |3 |CROSSARM, WOOD 6076
58.13 | — |4] - [4][LINK, CONNECTING, PAIR 6030 9.23 3 6 3 6 36| 3|6 [BAND, FOUR-WAY, STRAIN, TYPE B 6031
54.20 | 2 [ =1 = = ILOCKNUT FOR 3/8" BOLT a14.75 — — — — 5| 2|22 [BOLT. DOUBLE ARMING, 7/8"x20" USE EXTRA NUT
— . AS LOCKNUTS
64.25 | 2 |4] 3 [6]LOCKNUT FOR 3/4" BOLT dia el 2 3 3 5 | = |- || |BOLT, DOUBLE ARMING, 7/8"x22" USE EXTRA NUT
75.42 SEZTS - SEZTS — |ROD, ARMOR, PREFORMED, FOR 3/8'" STEEL STRAND . AS LOCKNUTS
14.78 — — — — 111111 [BOLT. DOUBLE ARMING, 7/8"x26" USE EXTRA NUT
77.27 | 6 |[8] 6 [12|LAG SCREW, 1/2"x"'4", FETTER DRIVE THREAD . AS LOCKNUTS
6036 OR BOLT, DOUBLE ARMING, 7/8"x30" USE EXTRA NUT
79.10 | 2 |-| - |-|SHACKLE, ANCHOR TYPE A 6037 14.80 1 1 1 1 =1 =1~ |- |as LocknuTs
79.50 | — [-] 2 [-][SHACKLE, TWISTED 6038 19.32 8 8 8 8 8|8 ]88 [BOLT, MACHINE, 1/2"x12"
82.30 | 4Z PUS 5 FEET |STEEL STRAND, 7/16"-7-WIRE, HIGH STRENGTH STRAND 19.45 12 12 12 12 [12[12]12]12[BOLT, MACHINE, 5/8'"x5"
91.22 | 4 [8] 6 [12|WASHER, ROUND FLAT, 1 3/8'" OD, 9/16" HOLE 29.50 3 6 3 6 3636 |CLIP, GROUND WITH 3/4"'x2 1/2" CONE HEAD BOLT |6030
93.10 | 3 | 3| 3 |3|SHEAVE WHEEL FOR 7/16" STRAND 6030 ig.gg SELECT PHASE FITTING WITH
9.20 | 2 [4| 3 |6 |BAND, FOUR-WAY STRAIN 6030 R 3 3 3 3 3| 3| 3|3 |FITTING, PHASE |DIMENSION "B'" WHICH MAKES BEST |6038
9.38, 5035, 4051 FIT BETWEEN CROSSARMS
993'940°R 2 |=| - | [BAND. POLE TOP 606%%7°R 58.06 6 6 6 6 6|6 6|6 |LINK, CONNECTING, PAIR 6031
27.30 3 (3| 3 |[3]|cLavwp, GUY, 6", 3-BOLT 64.21 8 8 8 8 88| 8|8 |LOCKNUT, FOR 1/2'" BOLT
27.85 64.22| 12 12 12 12 [12[12]12]12|LockNuT, FOR 5/8'" BOLT
OR 2 | -] 2 |- |CLAMP, SUSPENSION, WITH 2 1/4'" LINK A % 64.23 3 6 3 6 36| 3|6 [LOCKNUT, FOR 3/4" BOLT
27.86 68.30 8 8 8 8 8 [ 8] 8|8 |PLATE, FLAT GAIN 6038
68.82 6 6 6 6 66|66 |PLATE, RIBBED TIE 6038
STGE SOUBLE INSULATOR MATERIAL 77.27 6 12 6 12 6 [12] 6 [12|LAG SCREW, 1/2''x4", FETTER DRIVE THREAD
DWG
PﬁgT STRING STRING DESCRIPTION NO. 79.50 3 3 3 3 3| 3| 3] 3|SHACKLE, TWISTED 6038
© | 69KV [115KV | 69KV [115KV 41 91.11 8 8 8 8 8| 8| 8| 8 |LOCK WASHER, SPRING, FOR 1/2' BOLT
27.70 CLAMP, STRAIN, WITH CLEVIS FITTING, FOR 91.12| 12 12 12 12 [12[12]12]12[LOCK WASHER, SPRING, FOR 5/8'" BOLT
OR - - 6 6 [CONDUCTOR 91.14 6 6 6 6 6 |6]6]|6 [LOCK WASHER, SPRING, FOR 7/8'" BOLT
35.10 DEAD END, COMPRESSION TYPE, FOR CONDUCTOR 91.22 5 12 5 12 6 [12| 6 |12 |WASHER, ROUND FLAT, 1 3/8" OD, 9/16" HOLE
27.71 g'(-)ﬁgzéTg;RAIN: WITH SOCKET FITTING, FOR 1002 91.60| 14 14 14 14 |14]14[14[14|WASHER, SQUARE FLAT, 2'x2'"x1/8", 9/16" HOLE
il | ® | T | T [pEAD eno. COWPRESSTON TYPE, WITH SOCKET ooa| o162 12 | 12 12 12 [12]12[12|12|{PorER SEARE FLAT. 2 1742 17403167,
FITTING N 2 2 2 |21 2|22 [¥-BRACE_COMPLETE WITH FITTINGS, WASHERS, NUTS | o009
27.51 CLAMP, PARALLEL GROOVE, 3-BOLT FOR CONDUCTOR . AND BOLTS
3:¥20 3 3 3 3 COMPRESSION JUMPER CONNECTOR FOR CONDUCTOR ¥¥ # |GROUNDING MATERIAL, PART NO'S AND DESCRIPTION SHOWN ON DWG 41 1012
27.81 3 3 3 3 |CLAMP, SUSPENSION, WITH SOCKET FITTING 1000
38.10| 6 6 - —  [conNECTOR, BALL EYE 1003
48.10| 3 3 3 3 |[HOOK, SUSPENSION 1003
INSULATOR, SUSPENSION TYPE, 10" DIAMETER, 5
51.65| 48 | 75 | 84 | 129 [55n"aparing NOTE
75 15 ROD, ARMOR, TAPERED, SINGLE SUPPORT FOR ACSR 1. REFER TO 41 6075-2 FOR LIST OF DIMENSIONS, NOTES
R 3 3 3 5 ¢ 1000 AND REFERENCE DRAWINGS.
75.18 ROD, ARMOR, PREFORMED, SINGLE SUPPORT FOR
. ACSR X%
95.57| - - 6 6 |DOUBLE YOKE ASSEMBLY, COMPLETE WITH FITTINGS |1004

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

A 8/18/26
A7-KR

| HISTORICAL REFERENCE

SUPERSEDES DWG NO. 41 6075B (IN PART)

UNITED STATES DEPARTMENT OF ENERGY
WESTERN _AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

TYPE 3T 69 AND 115KV
3-POLE TENSION STRUCTURE
(SHEET 2 OF 2)

DESIGNED BWREC_

ELECTRICAL ENGINEERING MANAGER

41 [6075-2

Faf  may 28, 2014 |
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DRILL 9/16"2 HOLE

—DRILL 9/16"# HOLES

CROSSARM DETAILS FOR 3TX AND 3TX-1 STRUCTURES

4.‘ | 2 5/8"%

SEE NOTE 3

4.‘ | 2 5/8"%

SEE NOTE 3

DRILL 15/16"¢ HOLE DRILL 11/16"# HOLES
: g . "
% DRILL 11/16"¢ HOLES “ DRILL 15/16"8 HOLE DRILL 11/16"¢ HOLES
M M "
+ DRILL 15/16"8 HOLEW - [ DRILL 115716%2 HOLE
|
T TT T T
*| w I i - 4 — - y Y I
Nwiy I \‘ i i Il )& I i
N fi - = - O —|—% L0 = - 4 f- €
~jog ¥ i ,/ I I / \m Il
o I - - it — i - d ! ol I
i } 1l 1l ! i
¥ 13, Sy % 3 5 1/4"
M 6" 6'-0" B 6" M 6" 6'—-0" B 6'-0" 6"
<« ™ e — e
D c
DETAIL 1, 2 5/8"x9 1/2''xD DETAIL 2, 2 5/8'"x9 1/2''xC
SEE NOTE 2 SEE NOTE 2
DIMENSIONS B c D
STRUCTURE_TYPE 3T 60" | 19'-0" | 13'—0"
STRUCTURE TYPE 371 86" | 216" | 15'6"
STRUCTURE TYPE 372 | 12'-0" | 25'-0" | 19'-0"
CROSSARM DETAILS FOR 3T, 3T—-1 AND 3T-2 STRUCTURES
DRILL 9/16"$ HOLE DRILL 15/16"8 HOLES DRILL 9/16"¢ HOLE
DRILL 15/16"# HOLE DRILL 9/16" HOLES
B % DRILL 15/16"# HOLE
N
o DRILL 11/16"¢ HOLES " DRILL 11/16"8 HOLES/ \
T T TIT T
* Il & L -] 2 - y \
N Il { I Il ; / \
gg,u_ﬁ 5 - 7 - - - g - o —— -0 ' —— b
S I I I !
o = i T H i - - 4 Lo
. 1l Ll i |
T
% 3 3 % 3 3
[ | 6" 6'-0" B 6" ) 6" 6'-0" c 6'-0" 6"
- e ~—
<« D D
DETAIL 3, 2 5/8"x9 1/2"xD DETAIL 4, 2 5/8"x9 1/2"xD
SEE NOTE 2 SEE NOTE 2
DIMENSIONS B c D
STRUCTURE TYPE 37X | 18'=0" [ 12'-0" [ 25'-0"
STRUCTURE TYPE 3TX-1 | 24'=0" [ 18'=0" | 31'-0"

1
L L 1

DRILL 9/16'"¢ HOLE

0
]

NOTES

1. STRUCTURE SUPERCEDED BY TYPE 3TA — SEE DWG 41
6018.

2. TWO CROSSARMS REQUIRED PER STRUCTURE.
3. % — MINIMUM DIMENSIONS AFTER SEASONING AND
SURFACING.
HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION
D [ez24c2 HISTORICAL REFERENCE
AT—KR
9-24-12 REDRAWN.
C |a7%0

SUPERSEDES DWG NO. 40-D-5021

UNITED STATES DEPARTMENT OF ENERGY

WESTERN _AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS
TRANSMISSION LINES
CROSS ARM DRILLING DETAILS
69KV & 115KV, 3T & 3TX STRUCTURES

OF FEET
1/2=1'—0"

DESIGNED BUWREC APPROVED BUREC

n]  AuGUST 6, 1979 | 41
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LIST OF MATERIAL
P,ﬁgT QUANTITY DESCRIPTION Eﬁ?
1 2 |POLES, SEE STRUCTURE LIST FOR POLE HEIGHT AND TYPE OF GUYING
6051
—  |GUYING MATERIAL AND DETAIL OR
6052
3 5.56 2 |CROSSARM 2 5/8"x9 1/2"x21'—0" 6023
) 9.41 2 |POLE TOP BAN 6032
INSULATOR ASSEMBLIES 1002
51.65 6 33KV |3-10"x5 3/4" UNITS EACH
44KV |4-10"x5 3/4" UNITS EACH
r —0 T 48.10 6  |SUSPENSION HOOK 1003
27.71 6 |STRAIN CLAMP, LINER AND SOCKET FITTING
27.51 3 |PARALLEL GROOVE CLAMP
% % 19.46| 12 |5/8'x6" MACHINE BOLT, LOCKNUT AND SPRING-LOCK WASHER (®)
1475 5 |7/8"x20" DOUBLE ARMING BOLT, USE EXTRA NUTS FOR LOCKNUTS, 2
SPRING-LOCK WASHERS
19.31 4 [1/2"x11" MACHINE BOLT, LOCKNUT AND SPRING-LOCK WASHER ()
40.51 3 |PHASE FITTING 6038
68.82 4 |RIBBED TIE PLATE 6038
68.30 4 |FLAT GAIN PLATE 6038
211 —gn 59.10 6 |DEAD ENDING LOOP 6038
" 5o 5 o 5o 5 o " 91.68| 12 |3'x3"x1/4" FLAT SQUARE WASHER
—* ~ 91.60 4 |2'x2"x1/8" FLAT SQUARE WASHER
1 b DEAD END DETAIL
T i
o }:} NOTES
: i 1. A — FOR OGW ATTACHMENT DETAILS SEE DWG 41 6084.
3 i 2. FOR POLE GROUNDING DETAILS SEE DWG 41 1012.
e 1l
[
1l
W
¥ S — S
N / 8"

A
N
/
AN

POLE GROUND
WIRE. USE ONLY

WHEN SPECIFIED \

k y&\;}o

il
5

:

T T

10'=0"

B 5-28-14 REDRAWN .
A7-DDD

SUPERSEDES DWG NO. 40-D-2866

NITED STATES DEPARTMENT OF ENER

U oY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

LONG SPAN STRUCTURE
TYPE HT- 33 — 44KV

GROUND LINE

PNAAANIAIN

2

I—_—_—_—_—_ e = = . — —— — — — — — ——

DESIGNED BUREC APPROVED BUREC

*| FEBRUARY 13, 1981 | 41 | 6077

POLE ATTACHMENT ASSEMBLY

[9
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J
A
Y
J
—
Y

21 _gh
21"

7
7

O

7
7

d d
15/16" BORE‘\\\\ 15/16" BORE‘\\\\
[ - F==ro ke - —f====4-
8" | 8"
9 \} 1 NOTES

. OPPOSITE FACES TO BE GAINED TO SAME WIDTH AND
SHALL BE PARALLEL.

2. % — MINIMUM. LOWER GAIN TO BE CUT NOT MORE THAN
1" DEEP ON EACH SIDE.
|
Ay
15°
d ‘
| |
15/16" BORE—~_|
%¢ - =
100
I
| |
4

15°>}X‘

14'—Q"

7

7

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

v\/\/\/\ v\/\/v /\/\/\ C 8/20/26 HISTORICAL REFERENCE
A7-KR

B 9-24-12 REDRAWN .
A7-DDD

HS, HA AND HST STRUCTURES HTR STRUCTURES

SUPERSEDES DWG NO. 40-D-2955
UNITED STATES DEPARTMENT OF ENERGY

WESTERN _AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS
TRANSMISSION LINES

DRILLING & GAINING DETAILS
161KV_H-FRAME POLES

? ? ? DESIGNED BWREC APPROVED BUREC
L 1

SCALE_OF FEET .
11/2"=1'-0 A FEBRUARY 13, 1981 | 41 [ 6078
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®
H

MATERIAL REQUIRED QUANTITIES REQUIRED "
E oo sl ldleslsla]e el
. ) o |z
2 ot 5 N IO I . IV Y I B I O
D Plop| < | £ clu|el¥Y|&d|d|lolw|lEle |»
— € OF SURVEY § STRUCTURE TrPE R e I =13 ; 3 cIcE|ee 3 |w
B -
5 = ¢|2 PlE|8|B|8|S|6|6| [BF
| > [=]
o FIGURE NUMBER 12331 J4]s]e]s]e[7]8]o]af10]2 |2
o
201]3/4" CONE HEAD BOLT GROUND CLIP AND LOCKNUT 2 - ===
203 |STAPLES, COPPERWELD 2''x1/2" 5232323232324 484848 48[48]48]48]48 25|58
5 204 |[STAPLES, GALVANIZED STEEL 2'x1/2" 60'—0" POLE 7474 [ 74 [ 74 | 74 =5|%E
2 205 [CONNECTOR 1/4'" COPPER TO 5/16" STEEL 22 ool -[-[-T-T-T-T-1T-T-T-1"B&
& bt 2-BOLT PARALLEL GROOVE CLAMP, BOTH SIDES FOR 1/4" o No
¥ £ . 206 |Z500ER RoD 24111 ]4]2]3]2]|3|3]5]4]|4]|3|CEI%,
- (208) (207) 207 |[CLAMP 1/4"'x3/4'", COPPER ALLOY CADMIUM PLATED - -T4le|7[e|7[13]8]s]8]s e
@) . 209 [CROSS CONNECTOR FOR 2-1/4" COPPER RODS 22333244446 2446 [1TEmNo.
FIGURE 1 209 [STRAIGHT CONNECTOR FOR 1/4 COPPER ROD -1 =-T=1=-1-Tz2{ [T [ 1] =T200] 204
1/4" CU ROD FOR WRAPPING POLE BUTTS 100[100[100100]100]100]155[ 155155155155 155155 155155 = | -
STRUCTURES HS AND HTR \\
1/4" CU ROD COUNTERPOISE CONNECTIONS FOR 40'-0" POLE |18 68 [ 40 | 40 [ 18 [125] 95 [100{ 95 [100[190]185[190]220]275] 72| 56
1/4" CU ROD COUNTERPOISE CONNECTIONS FOR 45'-0" POLE |18 | 68 | 45 | 45 | 18 [125]100[105]100]105]195[190]200{230]285] 82 | 60
FIGURE 5 207 [1Z4"_CU ROD_COUNTERPOISE CONNECTIONS FOR 50'-0" POLE [ 1868 | 50 [ 50 [ 18 [125]105110[105[110]200]195]210[240]295] 90 | 66
STRUCTURES 3A AND 3AB 1/4" CU ROD COUNTERPOISE CONNECTIONS FOR 55'-0" POLE |18 68 | 55 | 55 | 18 [125[110[115[110]115]205]200]220]250]305] 100] 70
ANGLES UP TO 45° 1/4" CU ROD COUNTERPOISE CONNECTIONS FOR 60'-0" POLE |18 68 | 60 | 60 | 18 [125[115[120[115[120[210[205]225|255]310[ 110] 74
1/4" CU ROD COUNTERPOISE CONNECTIONS FOR 65'-0" POLE |18 68 | 65 | 65 | 18 [125[120[125[120[125]215]215]235|265]320[ 118] 78
1/4" CU ROD COUNTERPOISE CONNECTIONS FOR 70'-0" POLE [ 18] 68 | 70 | 70 | 18 [125[125[130[125]130]220]230]245] 275]330] 128] 84

COUNTERPOISE LINE SPLICES WILL BE MADE WITH CONNECTOR UNDER ITEM NO. 209.

fQ OF SURVEY

207 g:,} 7 4
ey
FIGURE 2

STRUCTURE HS WITH LINE GUYS

NOTES

1. INSTALL 5/16" STEEL GROUND WIRE ON FACE OF POLE
AS INDICATED ON INDIVIDUAL STRUCTURE DRAWINGS AND
CONTINUE TO GROUND LINE. (ITEM 200).

2. INSTALL 1/4'" COPPER ROD FROM GROUND LINE TO BASE
OF POLE, ACROSS BUTT AND WRAP 5 COMPLETE TURNS
AROUND BUTT, WITH STAPLE AT EACH HALF TURN AND AT
POINTS DIAMETRICALLY OPPOSITE. (ITEMS 202 AND
203) .

3. WHERE GROUND WIRE CROSSES UNIVERSAL POLE BAND, IT
SHALL BE BONDED WITH 3/4''x2 1/4'" SQUARE
SHOULDERED CONE HEAD BOLT, GROUND CLIP, NUT AND
LOCKNUT AS SHOWN ON THE 'CONNECTION TO UNIVERSAL
POLE BAND' DETAIL ON 41 6079-2. (ITEM 201).

4. THE TWO 1/4' CONTINUOUS COUNTERPOISE COPPER RODS
SHALL BE BURIED 2'-0" BELOW THE GROUND SURFACE

AND 25'-0" FROM EACH SIDE € OF SURVEY UNLESS
OTHERWISE INDICATED.
5. THE MATERIAL LISTED ABOVE IS FOR GROUNDING ONLY
FIGURE 6 é“DS_II_SUE_IESgERggAVIJlIﬂNégDITION TO THAT ACCOUNTED FOR
STRUC/;I;}&]&E%&;% Aél(\)loD 3AB 6. ITEM NO. 205 SHALL BE SEALED WITH COAL-TAR PAINT,
IN ACCORDANGE WITH "SPECIFICATIONS FOR COAL—TAR
PAINT, CA-50 GRADE", DATED JAN 1, 1947.
7. ITEMS NO. 206 AND 207 SHALL BE SEALED ONLY WHEN

COPPER AND GALVANIZED STEEL ARE CLAMPED TOGETHER.
8. ~ -USE 3 GROUND CLIPS IF LINE GUYS ARE SPECIFIED.

E®

\IQ OF SURVEY
@09
@09

FIGURE 3
ANGLE STRUCTURES HA AND HS

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

206

A 8/24/26 HISTORICAL REFERENCE
A7-KR

SUPERSEDES DWG NO. 41 6079A (IN PART)
UNITED STATES DEPARTMENT OF ENERGY
WESTERN_AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

GROUNDING AND COUNTERPOISE
DETAILS WITH OVERHEAD
GROUND WIRE-161KV_ (SHEET 1 OF 2)

251_Q"

[Q OF SURVEY

251 Q'

— FIGURE 7
STRUCTURE 3AT o

o o DESIGNED BVREY APPROVED RYs> M. LLARK__
ANGLES 60° TO 70 ELECTRICAL ENGINEERING MANAGER

% wAY 28, 2014 | 41 | 60791

206)
FIGURE 4

STRUCTURE HST
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€ OF SURVEY

STRUCTURE 3AT
ANGLES 70° TO 90°

€ OF SURVEY

A

STRUCTURE 3T

508) 208

25 25'-0"
e
208) 206)

1 L 1
208)

FIGURE 10
STRUCTURE 3TX

A\ A\

@ @

STAPLES EVERY 2'-0"

6'—0'" STAPLES EVERY 6'"
(12 STAPLES)

|

MAKE CONNECTION, ITEM
NO. 205, 1'-0" ABOVE
THE GROUND LINE.

21_gn
APPROX

TYPICAL GROUNDING DETAIL
(2 POLE STRUCTURES)

HST STRUCTURES AND ALL 3-POLE STRUCTURES

SIMILAR EXCEPT OMIT ITEM NUMBERS 200, 204,

205, 210, AND 211

oo ‘ ot o 130

CONNECTION TO
UNIVERSAL POLE BAND

NOTE

1. REFER TO 41 6079-1 FOR NOTES, MATERIAL REQUIRED
AND QUANTITIES REQUIRED.

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

A 8/24/26 HISTORICAL REFERENCE
A7-KR

SUPERSEDES DWG NO. 41 6079A (IN PART)

UNITED STATES DEPARTMENT OF ENERGY

WESTERN _AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

GROUNDING AND COUNTERPOISE
DETAILS WITH OVERHEAD
GROUND WIRE-161KV (SHEET 2 OF 2)

DESIGNED BUREC APPROVED ROSS M. CLARK

ELECTRICAL ENGINEERING MANAGER

% wAv 28, 2014 | 41 [6079—-2
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STRUCTURE MATERIAL

5 5 &
J L L PART | QUANTITY STRUCTURE TYPE DWG
- - - \o DESCRIPTION NO.
. ss SSA SLA e
i 1 1 1 1 POLE
. 1 9.23 - 1 — |BAND, FOUR-WAY STRAIN, TYPE B 6031
‘ {L i % 23.92 — — 3 BRACKET, EXTENSION, 21", COMPLETE WITH 3/4" 5045
NER slss 5 : ATTACHMENT BOLTS. HUGHES BROS. #2822.8
<l5° |5 2 29.50 - 1 1 CLIP, GROUND WITH 3/4"x2 1/2" CONEHEARD BOLT 6031
el= = /@ c|E /@ 64.23 - 1 1 LOCKNUT FOR 3/4" BOLT
=z 3z 3= 91.13 - - 6 LOCKWASHER SPRING FOR 3/4" BOLT
7R 7|9 <=
©lp ©|xn [ alo 1 e
7|5 2 6 6 — [BOLT, MACHINE, LENGTH AS REQUIRED
®|2 27.23 3 3 —  |GROUNDING CLAMP TO NO. 2 AWG CWD
- :mm% ~ | [27.89 3 3 —  |cLAMP FOR LINE POST INSULATOR
- h 5 J[51.90 3 3 —  |INSULATOR LINE POST
e <
T2 - - = = [4.26 6 6 - [LocknuT
M - 4 o | [91.24 6 6 — |WASHER, ROUND, FLAT, 3'x3"
b E:E ) \ 91.51 6 6 — |WASHER, SQUARE, CURVED, 3'x3"
] %i o'o = \ | [25.83 3 3 - |y-cLEVIS-EYE 90°
- fry CLAMP, SUSPENSION, WITH CLEVIS—EYE CONNECTOR
s & . 27.80 - - 6
55 5 (NOTE 4)
T2 7 27 81 — — 3 CLAMP, SUSPENSION, WITH SOCKET—EYE CONNECTOR 1000
* © - (NOTE 3)
7 28.80 - - 3 Y-CLEVIS-BALL 1003
51.60 - - %  |INSULATOR, SUSPENSION TYPE, 10" DIAMETER 5 3/4"
98.53 - - 3 YOKE, WITH SOCKET CLEVIS CONNECTOR (NOTE 4) 1004
N B — 9.20 - 1 1 BAND, FOUR WAY STRAIN, TYPE A 6030
M T 9.38 1 - — [BAND, POLE TOP, TYPE A 6035
2lg _ 27.85
S |Z \ OR 1 1 1 CLAMP, SUSPENSION WITH 2 1/4" LINK (NOTE 7)
|y
w 27.86
@ Y 29.40 1 - — |CLIP, GROUND, WITH 3/8"x1 1/2' CARRIAGE BOLT
5'0 29.50 - - 4 CLIP, GROUND, WITH 3/4"'x2 1/2" CONEHEAD BOLT
= 58.11 - - 1 LINK, CONNECTING PAIR 6030
> p— —_— "
TANGENT TYPE SS g 64.20 1 LOCKNUT FOR 3/8“ BOLT
0° TO 1° LINE ANGLE 7 64.23 - 1 10 |LOCKNUT FOR 3/4" BOLT
S 77.27 1 2 2 LAG SCREW 1/2"x4" FETTER DRIVE THREAD
- - = = 79.10 1 - — [SHACKLE, ANCHOR TYPE 6035
d 79.50 - 1 1 SHACKLE, TWISTED 6038
K \ 91.22 - 2 2 WASHER, ROUND, FLAT, 1 3/8" OD, 9/16" HOLE
\ % CLASS 52-3 INSULATING UNITS. USE 6 UNITS PER STRING FOR 69KV AND 9 PER STRING FOR
115KV STRUCTURES.
B | # GROUNDING MATERIAL PART NO'S. AND DESCRIPTION SHOWN ON DWG 41 1012.
t NOTES
S!AALL ANELE TYPE SSA < 1. MEASUREMENTS FOR HORIZONTAL LINE POST MOUNTING
1° TO 15° LINE ANGLE == LOCATIONS ARE TO € OF TOP MOUNTING BOLT.
2. ALL HARDWARE WILL BE OF THE SIZE RECOMMENDED BY
THE INSULATOR MANUFACTURER.
LARGE ANGLE TYPE SLA 3. gggpkﬁggoﬁNgﬁapugA;g ﬁgo %?CEQDINC 20° USE
(<] (] . . .
15° TO 60° LINE ANGLE 4. FOR LINE ANGLES OF 20° TO 60° USE SUSPENSION
S d 5 égEEgBEEAEfREENgi\I/ENzngAsg 32‘013481"55"@ EACH FOOT OF
% HISTORICAL REFERENCE ONLY " POLE LENGTH AGAINST THE STRAIN FOR LINE ANGLES
T NOT TO BE USED FOR NEW CONSTRUCTION GREATER THAN 5°.
SEE NEW STANDARD DESIGN DRAWING 41 6115(Ss-1), 6. LENCTH OF SUSPENSION CLAMP PLUS A MINIMUM OF
41 6120 (SSA-1 AND SLA-1) 7. FOR LINE ANGLES UP TO AND INCLUDING 30° USE
SUSPENSION CLAMP PART NO. 27.86. FOR LINE ANGLES
SEE NOTE 7 OF 30° TO 60° USE SUSPENSION CLAMP PART NO. 27.85.
8. USE PART NO. 58.11 IN ADDITION TO PARTS SHOWN ON
ALL TYPE SLA STRUCTURES.
T REFERENCE DRAWINGS
DETAIL OF OGW ATTACHMENT TYPE SS GROUNDING DETAILS _ _ _ _ _ _ __ _ _______ 41 1012
GUY ASSEMBLIES AND DETAILS_ __ _ _______ 41 6047
GUYING REQUIREMENTS FOR SINGLE POLE
SEE NOTE 6 CONSTRUCTION WITH OVERHEAD GROUND WIRE_ _ _ 41 6071
B 8/25/26 HISTORICAL REFERENCE
A7-KR

TED STATES DEPARTMENT OF ENER

UN F ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARD

TYPE SS, SSA, AND SLA 69 AND 113KV
TANGENT, SMALL ANGLE
AND LARGE ANGLE STRUCTURES

FOR LINE ANGLES OF 20° TO 60° ” DETAIL OF OGW ATTACHMENT // DETAIL OF SSA GUY DETAIL OF INSULATOR
TYPE SLA ANGLE, TYPES SSA AND SLA ARRANGEMENT ATTACHMENT TYPE SLA il T —
SEE NOTE 4 DESIGN

%] WAY 23, 1980 | 41 | 6080
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STRUCTURE MATERIALS
QUANTITY
==zl = DWG
T 2 =t DESCRIPTION NO.
(64.23) ] CBuZEEE “
% [
. 1 1 1] 1 |poLE
) 9.23| 3 | 3 | 6 |BAND, FOUR WAY, STRAIN, TYPE B 6031
SEE NOTE 4 ) o . 29.50| 4 | 4 | 8 |CLIP GROUND, WITH 3/4"'x2 1/2" CONEHEAD BOLT | 6031
20} 9.20 . 64.23| 4 | 4 | 8 |LOCKNUT FOR 3/4" BOLT 6031
: N 77.27| 8 | 8 | 16 |LAGSCREW, 1/2"'x4" FETTER DRIVE THREAD
-] mria FOR LINE ANGLES OF 30° 91.22| 8 | 8 | 16 |WASHER, ROUND, FLAT, 1 3/8" OD, 9/16" HOLE | 6031
© KE?NSOGH% OGW BANDS FOR 58.06| 3 | 6 | 6 |LINK, CONNECTING PAIR 6031
- LOCATION OF OFFSET 27.23| - | 3 | 3 |GROUNDING CLAMP FOR NO. 2 AWG CWD
GUYS WHEN SPECIFIED 27.89| - | 3 | 3 [CLAMP FOR LINE POST INSULATOR
— LOCATION OF ANGLE DEADEND SEE 2 | - | 6| 6 |BOLT, MACHINE, LENGTH AS REQUIRED
GUY WHEN SPECIFIED NOTE 2 51,90 — | 3 | 3 |INSULATOR LINE POST (SEE NOTE 4)
TANGENT TENSION ANGLE TENSION 64.26] — | 6 | 6 |LOCKNUT FOR 1 174" BOLT
91.51| — | 6 | 6 |WASHER, SQUARE, CURVED, 3'x3"
27.92| - | 3 | 3 [CLAMP TOP, ALUMINUM CAST
1 28.53| 3 | 6 | 6 |SOCKET-CLEVIS, HOT LINE TYPE (9'* MIN)
35.10| 3 | 6 | 6 |COMPRESSION DEADEND WITH OVAL EYE FITTING
38.12| 3 | 6 | 6 |BALL-OVAL EYE, HOT LINE TYPE (11" MIN)
51601 % | % | x |INSULATOR, SUSPENSION TYPE, 10" DIAMETER,
. : 5 3/4" SPACING
7 91.24| - | 6 | 6 |WASHER, ROUND, FLAT, 3"x3"
~ 9.20 | 1 | 1 | 2 |BAND, FOUR WAY STRAIN, TYPE A 6030
35.20| 1 | 2 | 2 |DEADEND, COMPENSION TYPE
58.11| 1 | 2 | 2 |LINK, CONNECTING PAIR 6030
4 |OROUNDING MATERIAL, PART NUMBERS AND DESCRIPTION SHOWN ON 41
1012
-5 Ea e e
~ o[ ¢ - L‘EM - USE AS CONDUCTOR OR ATTACHMENT :
e 3° TO 90° LINE ANGLES
lolo olol
L - NOTES
- FOR LINE ANGLES OF 30° TO L jj LOCATION OF ANGLE GUYS
5 90° USE CONDUCTOR BANDS FOR fol o B8 J1 WHEN SPECIFIED 1. MEASUREMENTS FOR HORIZONTAL LINE POST MOUNTING
o LINE GUYS 00 gen°%) LOCATIONS ARE TO € OF TOP MOUNTING BOLT.
2. ALL HARDWARE WILL BE OF THE SIZE RECOMMENDED BY
‘Mm - THE INSULATOR MANUFACTURER.
3. POLES SHALL BE GIVEN RAKE OF 1/4" FOR EACH FOOT OF
POLE LENGTH AGAINST THE STRAIN FOR THE LINE ANGLES
GREATER THAN 5°.
/ 4. OMIT LINE POST FOR LINE ANGLES EXCEEDING 60°.
- DETAIL OF INSULATOR ATTACHMENT
o
- . TYPE ST
~ ([ (==~
REFERENCE DRAWINGS
) GROUNDING DETAILS _ _ _ _ _ _ __ __ ______ 41 1012
5 GUY ASSEMBLIES AND DETAILS ____ _______ 41 6047
T 59.50 GUYING REQUIREMENTS FOR SINGLE POLE
o 2 A64.23 CONSTRUCTION WITH OVERHEAD GROUND WIRE_ __ 41 6071
ENT
] W= ©
N2
HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION
SEE NEW STANDARD DESIGN DRAWING 41 6116
(ST-1), 41 6121 (SD-1)
0 B i/72a§26 HISTORICAL REFERENCE
@ 5-28-14 REDRAWN.
= : @ A A7-DDD
: — @ UNITED STATES DEPARTMENT OF ENERGY
= = WESTERN AREA POWER ADMINISTRATION
— CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
GO TRANSMISSION LINE STANDARD
ST SD 'YPE SD AND ST 69 & 115KV
@ DEADEND, TANGENT AND ANGLE TENSION
0@ y STRUCTURES
DETAIL OF POST INSULATOR DESIGNED HENRY JAMES KEINTZ _ _ _ APPROVED gﬁ:ﬁ%ﬁ?jgﬂﬁmaffff
ELECTRICAL DESIGN
%  MAY 23, 1980 | 41 | 6081
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LIST OF MATERIALS
QUANTITIES REQUIRED FOR EACH TYPE OF GUYING
NEW SA STRUCTURES | 1-asG SAT STRUCTURES
ITEM | MATERIAL REQUIRED | 'S¢ [ 3q5 T 5 asc |1-Lscew| ' HS08Y |1 00BN oo ey oL scew [s-tocew| >'°° &Y
NO. FI FIG FIG FIG FIG FIG FIG FIG FIG |r1c No. 10
F NO. 1 | No. 2 | N0. 3 | NO. 4 | NO. 5 | NO. 6 | NO. 7 | NO. 8 | NO. 9 :
I B 9.20 |FOUR WAY STRAIN BANDX 1 ¥ — ¥ — 3 2 2 ¥ — ¥ - ¥ - 1
i | 58.11|CONNECTING LINK PR 1 2 3 3 2 2 4 6 6 2
93.10 |SHEAVE WHEEL 1 2 3 3 2 2 4 6 6 1
& LINE GuY LINE
S WOO0OD GUY¥¥ INSULATOR
» GUY CONDUCTORS S5 51.71|WITH CONNECTING LINK 1 2 3 3 2 2 4 6 6 1
@0\/ AND GUY THIMBLE
S GUY CLAMP—6" 3-BOLT
| 27.30 (el A STD. 2 4 6 6 4 6 8 12 18 4
75.30 X% THIMBLEYE 1 - 1 3 2 - - 2 - 1
AR TR ;“W 75.31| ANCHOR ROD [ TWINEYE - 1 1 2 2 2 6 -
D ROUND FLAT WASHER FOR ~ ~ ~ — ~
Q/ 91.22 300 oL T 2 2 2 2 4
ELEVATION PLAN ELEVATION A-A PLAN ELEVATION B-B 3.15 |ANCHOR DWG 41 6049 1 1 2 3 2 2 2 4 6 1
ONE ANGLE SINGLE GUY, ONE ANGLE SINGLE GUY, ONE LINE SINGLE GUY EACH WAY TYPICAL GUY ANCHOR SPACING 70.10 |GUY PROTECTORX¥ 1 2 2 3 2 2 2 4 6 1
1-ASG 1-ASG, 1-LSGEW m
: FOR AVERAGE SOIL CONDITIONS ANCHORS SHOULD BE GALV CABLE- 7/16" SM
FIGURE NO. 1 FIGURE NO. 4 SPACED SO THAT EACH ANCHOR HAS A MINIMUM FOR 25'-0" POLE 2 50 70 70 50 90 100 | 180 | 270 | (LFT+25 FT
AREQO \95 ACTT&%'EAERES:gWgHgJLJHﬁong\?IZEgL :;*EA FOR 30'-0" POLE 30 60 90 90 60 110 120 180 330 |(L)FT+30 FT
: : FOR 35'-0" POLE 40 80 110 110 80 150 150 235 390 | (L)FT+40 FT
FOR 40'-0" POLE 45 90 130 130 90 170 180 260 480 [ (L)FT+45 FT
= 82.30 FOR 45'-0" POLE 50 100 150 150 100 190 200 300 540 | (L)FT+50 FT
= FOR 50'-0" POLE 55 110 165 165 110 210 220 330 600 | (L)FT+55 FT
c§ Uvs LINE CONDUCTORS FOR 55'-0" POLE 60 125 185 185 125 240 250 375 690 | (L)FT+60 FT
S FOR TYPE SA FOR 60'-0" POLE 70 140 205 205 140 270 280 420 780 |[(L)FT+70 FT
&2 —&o STRUCTURE S
> @jv GUY FOR 65'-0" POLE 75 150 220 220 150 290 300 450 840 [(L)FT+75 FT
S 1/2'"'x4" LAG SCREW, ~ ~ ~ ~ —
5 ] 77.30 |EETTER DRIVE THREAD 2 * * 2 2 2 * * * 4
I "L FT TO POLE WASHER, ROUND FLAT
e WS KA TRW SR> 15\ 91-2217 38" 00, 5/16" HOLE | 2 2 2 2 4
N K AR { !
> I A A >
e E2) DA (51.22) NOTES
ELEVATION PLAN ELEVATION A-A PLAN ELEVATION B 1. ¥NO STRAIN BANDS REQUIRED FOR SA AND SAT
TWO ANGLE SINGLE GUYS ONE LINE SINGLE GUY EACH WAY ) STRUCTURES AS THEY ARE CONSIDERED LINE MATERIAL
2-ASG 1-LSGEW AND ARE ACCOUNTED FOR ON STRUCTURE DRAWINGS.
FIGURE NO. 2 FIGURE NO. 5 2. ¥XWOOD GUY INSULATORS AND GUY PROTECTORS TO USED
Gedb ONLY WHERE SPECIFIED.
) Sl 3. SEE INDIVIDUAL STRUCTURE DRAWINGS FOR HEIGHT OF
i STUB GUY ASSEMBLY —2¢" | ATTACHMENT ON POLE.
] B FIGURE NO. 10 @ / | 4. WHERE ANCHORS HAVE TO BE PLACED N SANDY SOIL OR
SINGLE GUYS i : @ / Pl IN GROUND WHICH AFFORDS A POOR ANCHORAGE, EACH
L LINE CONDUCTORS / ™ GUY SHALL BE TERMINATED AY A SEPARATE ANCHOR.
GUYS FOR TYPE SA N LINE @ / VS THE ANCHORS SHALL BE SET SIDE BY SIDE THE
S CONDUCTORS / DISTANCE BETWEEN DEPENDING ON THE CONDITION OF
STRUCTURE o ouY THE SOIL.
& 5. MATERIAL LISTED IN TABLE ASSUMES NORMAL ANCHORAGE
S N CONDITIONS.
/ e S M 6. IF EXTREMELY POOR ANCHORAGE IS ENCOUNTERED
' . . TREENSE T , ADDITIONAL ANCHORS SHALL BE INSTALLED AS REQUIRED
PR SRR ? YR { ! g BY USING A NUMBER OF GUYS BRANCHING FROM EACH
N ¥ AR A A @ WOOD STRAIN INSULATOR AND EACH GUY TERMINATING IN
MK 2 \ A SEPARATE ANCHOR.
_ 7. EACH STRAIN POLE BAND SHALL BE SUPPORTED AT
ELEVATION PLAN ELEVATIO(!\:,E'?_I@ DOUBL'E'-G’ﬁL‘ EACH WAY @ y DIAMETRICALLY OPPOSITE POINTS BY A 1/2''x4" LAG
THREE ANGLE SINGLE GUYS L DGEW Y 4 SCREW.
3-ASG FIGURE NO. 6 & 8. ¥XXUSE 3/4''x8'-0" ROD UNLESS 3/4"x10'-0" IS
FIGURE NO. 3 . NEEDED TO TO OBTAIN 5'-0' MINIMUM DEPTH.
DETAILS OF
DOUBLE GUY SERVE WITH ONE LAYER OF WIRE
SINGLE GUYS SERVE WITH ONE LAYER WHERE NECESSARY, GROUTED ANCHORS HISTORICAL REFERENCE ONLY
SINGLE GUYS DOUBLE GUYS OF WIRE OR GUY WIRE CLIP WILL BE USED NOT TO BE USED FOR NEW CONSTRUCTION
2 D% NN\ A 2\ N\ 7N\ A
LINE CONDUCTORS 5
GuYs FOR TYPE SAT
STRUCTURES
DISTANCE TO POLE APPROXIMATELY C (320 HISTORICAL REFERENCE
EQUAL TO HEIGHT OF ATTACHMENT
' ' B 2;255&4 REDRAWN .
A A 2N\, 52 A\ ZA
AN AN SUPERSEDES DWG NO. 40-D-2747
i kgl WESTERN AREA POWER ADMINISTRATION
PLAN ELEVATION A-A ELEVATION A-A CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
TWO LINE SINGLE GUYS EACH WAY  THREE LINE SINGLE GUYS EACH WAY  THREE LINE DOUBLE GUYS EACH WAY < TRANSMISSION LINE STANDARDS
2-LSGEW 3-LSGEW 3-LDGEW 3.15
FIGURE NO. 7 FIGURE NO. 8 FIGURE NO. 9 STANDARD GUY ARRANGEMENT
TYPICAL GUY AND ANCHOR ASSEMBLY ASSEMBLY
ALL GUYS SHOULD BE SET AS NEAR
A 45° ANGLE AS POSSIBLE SINGLE POLE ANGLE STRUCTURES
DESIGNED BUREC APPROVED BUWREC
Fa|  APRIL 13, 1981 | 41 | 6082
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LIST OF MATERIALS
QUANTITIES REQUIRED FOR EACH TYPE OF GUYING
NEW 1-SSGEW
1Tem |LTEM| MATERIAL REQUIRED |'LSC: | 1-ssceW [ 1-LsGEW |1-LDGEW |1 ~SSGEW | 1-SSCEW |, | oy [1-LDGEW
A NO. FOR B | 778 F1e [1- scew |1-LDOEW [1-LSGEW '~ 2=" [1-LSGEW| STUB GUY
NO. FIG - FIG FIG FIG | FIG NO. 9
: "Lt FT No. 1| NO- 2 | NO. 3 1 FIG | o5 [ No. 6 | NO- 7 | No. 8
GUY TO POLE NO. 4
N S S 9.20 | G1 [ FOUR WAY STRAIN BAND | 1 1 1 2 1 1 1 2 2
@@ " \ﬁf’ ”Q{A 58.11| G2 | CONNECTING LINK (PR) 1 2 2 6 4 4 2 4 2
& g & A <Y & 93.10 | G13 SHEAVE WHEEL 1 2 2 6 4 4 2 4 1
& 5 5. GUYS QLINE ovS WOOOD GUY¥% INSULATOR
2 2 ﬂ] 51.71| 63 | WITH CONNECTING HOOK | 1 2 2 6 4 4 2 1
§ E\Z 223\ /,\\; \—/,, W R § A2 \:\\ecied TRY PR RS AND GUY THIMBLE
AR TR E”‘/ > L.J NS w 1k A 27.30| G4 | CUY CLAWP-E. STBOLT |5 4 4 14 10 6 10 4
NS = \:(\g =z 2
& 5 ) - - STUB GUY ASSEMBLY 75.30] G5 %6 | THIMBLEYE [ 1 2 2 4 2 - 2 1
FIGURE NO. 9 75.31| G5A [ANCHOR ROD| TWINEYE - - - 2 2 - 2 2 -
ELEVATION PLAN ELEVATION A-A PLAN ELEVATION B-B ~OUND FLAT WASHER FOR
ONE LINE SINGLE GUY, ONE SIDE SINGLE GUY EACH WAY 91.22| - 172 BOLT 2 2 2 4 2 2 2 4 4
EITHER "FORWARD" OR 'BACK" ONE LINE DOUBLE GUY EACH WAY AND
1-LSG, F OR B ONE LINE SINGLE GUY EACH WAY 3.15] G6 ANCHOR (41 6049) 1 2 2 6 4 4 2 4 1
FIGURE NO. 1 1-SSGEW, 1-LDGEW AND 1-LSGEW 70.10| 67 GUY PROTECTOR¥¥ 1 2 2 6 4 4 2 4 1
FIGURE NO. 4 — "
B B GA%RCAZBE-)".E_O..WFJOGLE M1 25 50 50 190 140 100 90 140 | (LIFT+25 FT
f } FOR 30'-0" POLE 30 60 60 230 170 120 110 170 [ (LFT+30 FT
S FOR 35'—-0" POLE 40 80 80 310 230 160 150 230 [ (L)FT+40 FT
FOR 40'—-0" POLE 45 90 90 350 260 180 170 260 | (L)FT+45 FT
82.30| G12 [""FoR 45'-0" POLE 50 | 100 100 | 300 | 200 | 200 | 190 | 200 |(L)FT+50 FT
GUY | GUY FOR 50'—-0" POLE 55 110 110 430 320 220 210 320 [(L)FT+55 FT
& 3§ P .

%@ ‘%( i Ana 5 > 0000 ” @* “% FOR 55'-0" POLE 60 125 125 470 350 240 240 350 |(L)FT+60 FT
,\Q’ Q, f‘o_‘ @f" (c*o § o Q«O FOR 60'—0" POLE 70 140 140 550 410 280 270 410 [(LFT+70 FT
< < S I - S GUYS & - FOR 65'-0" POLE 75 150 150 590 440 300 290 440 [(LIFT+75 FT

o [=]
Z Z LINE GUY Ml 77.30| G14 | 1/2"x4" LAG SCREW 2 2 2 4 2 2 2 4 4
MIKFDZ WY Ky T2 : ANZPAY R RN REANG E KEPANRN AR PN N
RIS 5 1K 5 1k
NN - N\ - =
ELEVATION PLAN ELEVATION A-A PLAN ELEVATION B-B
ONE SIDE SINGLE GUY EACH WAY AND
ONE SIDE SINGLE GUY EACH WAY
1—SSGEW ONE LINE DOUBLE GUY EACH WAY
FIGURE NO. 2 1-SSGEW AND 1-LDGEW NOTES
. FIGURE NO. 5 1. EACH STRAIN POLE BAND SHALL BE SUPPORTED AT
B B DIAMETRICALLY OPPOSITE POINTS BY A 1/2'"x4" LAG
r _* SCREW. THE POLE SHALL BE BORED FOR THE LAG SCREW
WITH A 3/8" BIT.
[ 2. ¥XGUY PROTECTORS AND WOOD INSULATORS TO USED ONLY
1 GUYS WHERE SPECIFIED.
3. SEE INDIVIDUAL STRUCTURE DRAWINGS FOR HEIGHT OF
ATTACHMENT ON POLE.
<& < GUYS & < DETAIL OF 4. WHERE ANCHORS HAVE TO BE PLACED N SANDY SOIL OR
S Y, S Y, DOUBLE GUY IN GROUND WHICH AFFORDS A POOR ANCHORAGE, EACH
NG e % NG e Qe GUY SHALL BE TERMINATED AY A SEPARATE ANCHOR.
N & &S S & = THE ANCHORS SHALL BE SET SIDE BY SIDE: THE
2 5 Q DISTANCE BETWEEN DEPENDING ON THE CONDITION OF
2 ~ 2 THE SOIL.
Z I 8 5. MATERIAL LISTED IN TABLE ASSUMES NORMAL ANCHORAGE
EENG\FE2 \\\/\\/\ NPT EPARE © K2\ N\ 7RO\ ,\\\< R RS S\ N - CONDITIONS.
NI w I u 6. IF EXTREMELY POOR ANCHORAGE IS ENCOUNTERED
Ak 5 L = ADDITIONAL ANCHORS SHALL BE INSTALLED AS REQUIRED
° < BY USING A NUMBER OF GUYS BRANCHING FROM EACH
ELEVATION PLAN ELEVATION PLAN XogEP§;§¢ENAﬁgagkAT0R AND EACH GUY TERMINATING IN
ONE LINE SI1N_GLLSEG E(‘QNUY EACH WAY ONE SIDE SINGLE GUY E/?Egsgéx AAH[[)) ?r_ufslééxz SINGLE GUY EACH WAY . SERVE WITH ONE LAYER OF WIRE R AR - 20D UNLESS 3/4"10' 0" TS
NEEDED TO TO OBTAIN 5'-0" MINIMUM DEPTH.
FIGURE NO. 3 FIGURE NO. 6 LAYER OF WIRE wiIEEEBEIESEESARY. GROUTED ANCHORS
P A ANAY 3 v NS
- A PIIE HISTORICAL REFERENCE ONLY
o NOT TO BE USED FOR NEW CONSTRUCTION
- DISTANCE TO POLE APPROXIMATELY 6'—o"
[ EQUAL TO HEIGHT OF ATTACHMENT
\ C Aé;/%é/%} HISTORICAL REFERENCE
A < GUYS * 5-28-14 REDRAWN .
Q/@ OQ‘Q\ @Sk & J\}OO% GUYS B | 272000
M © <
Qo@’ &, 5 @V{” &O ”’Qéfoo M SUPERSEDES DWG NO. 40-D-2748
Q QQ,\,%(’ N <, & 5 UNITED STATES DEPARTMENT OF ENERGY
=] 9 H & 5 3.15 WESTERN AREA POWER ADMINISTRATION
S 8 CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
s N\ < KN 2 G o B\ g D A2 2 >
SRR \\/.\//\E/\/// NER2NEW7 - N2 ///,/,\\,< )E\\ 2NN A z TYPICAAIL.L 8}2{ sﬁgtlj?n @L‘IEETO?S ,ﬁg‘?EMBLY TRANSMISSION LINE STANDARDS
4 F MR
S5 = = u A 45° ANGLE AS POSSIBLE -
55 5 \5\4 y STANDARD GUY ARRANGEMENT
ELEVATION PLAN S ASSEMBLY
ONE LINE DOUBLE GUY EACH WAY ELEVATION PLAN TYPICAL GUY ANCHOR SPACING SINGLE POLE TANGENT STRUCTURES
1-LDGEW ONE LINE DOUBLE GUY EACH WAY AND FOR AVERAGE SOIL CONDITIONS ANCHORS SHOULD BE
FIGURE NO. 7 ONE LINE SINGLE GUY EACH WAY SPACED SO THAT EACH ANCHOR HAS A MINIMUM
1-LDGEW AND 1-LSGEW AREA OF ACTION AS SHOWN BY THE SHADED AREA DESIGNED BWREC__ APPROVED BUREC _
FIGURE NO. 8 ABOVE. THESE AREAS SHOULD NOT OVERLAP.
Fa|  APRIL 13, 1981 | 41 | 6083
REF (S):
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20

110"

SEE DETAIL SECTION A-A -

TANGENT SUSPENSION

SEE DETAIL SECTION C-C - DEADENDX*
SEE DETAIL SECTION D-D — TENSIONX*

71 —om

TYPE SS STRUCTURE
WITH OVERHEAD GROUND WIRE

LH o

10'=0"

110"

SEE

DETAIL

SECTION B-B -
I ANGLE SUSPENSION

51"

.H.|.—

W

hh

(TYPES SD, ST SIMILAR)

— 3

VAW

SECTION A-A
TANGENT SUSPENSION ASSEMBLY
FOR OVERHEAD GROUND WIRE

ST-SINGLE GUY, IF
SPECIFIED.
SAT-SINGLE OR
DOUBLE AS SPECIFIED.

SA,

7
:

SECTION B-B
ANGLE SUSPENSION ASSEMBLY
FOR OVERHEAD GROUND WIRE

.7

TYPE HS STRUCTURE
WITH OVERHEAD GROUND WIRE

TYPE SA OR SAT STRUCTURE
WITH OVERHEAD GROUND WIRE

— SEE DETAIL
SECTION A-A -

SEE DETAIL
DEADEND

51_g"
8"

[
|

TYPE SBT STRUCTURE

o
T
-

2

e
%:
5

T
SECTION C-C

DEADEND ASSEMBLY
FOR OVERHEAD GROUND WIRE

WITH OVERHEAD GROUND WIRE

ON TYPE SBT,
USE 1'-6" FOR

THIS DIMENSION

TENSION ASSEMBLY
FOR OVERHEAD GROUND WIRE

64.23
29.50 \l/
1 @1 Jlo=p %ﬁ@#—}(@ e s
,%44444444,‘, Shi= 3@?
b 7| /
A Q Siis é%g
O 64.23
Q<> 5950 77.27
91.22
SECTION D-D

TANGENT SUSPENSION

SECTION C-C —

LIST OF MATERIAL
QUANTITY
SA OR
SS OR HS | seT ST
NEW o 1=
mew | 8 z | 8|3 32 z DESCRIPTION
12l 2| B |5 |52g28 svseension | 2| B
= =1 n Zz |Z9=ZTZ =1 %
] | [ v
S| 2| 5 | & |55°38 208
g | 8 | B | S |27 D3| TANGENT [ANGLE| & | [
(72} (72} (72}
9.20 | - | 1 3 1 1 - 1| 1 | 3 |BAND, FOUR WAY STRAIN, DWG 41 6030
9.38,
939, | 1 - 1 1 - - |BAND, POLE TOP, DWGS 41 6034, 6035, 6036
9.40
2758 | 1 | - | - 1 - — | = | - [CLAMP, PARRALLEL GROOVE, 2 BOLT, FOR 5/16" TO 7/16" STEEL STRAND
7% | - | - | - | 1 - - — | = | = [CLAWP, SUSPENSION, LARGE ANGLE FOR OVERHEAD GROUND WIRE
7.86% | 1 | - | - | 1 1 1 1| = | - |CLAWP, SUSPENSION, WITH 2 1/4" LINK FOR OVERHEAD GROUND WIRE
2950 | - | 1 2 1 1 - 1| 1 | 2 [CLIP, GROUND, WITH 3/4"x2 1/2" CONE HEAD BOLT, DWG 41 6030
35.20 | - | 1 2 | - 1 - — | 1 | 2 [DEADEND, COMPRESSION TYPE, FOR OVERHEAD GROUND WIRE
5811 | - | 1 2 1 1 - 1| 1 | 2 |LINK, CONNECTING, PAIR, DWG 41 6030
58.13 | - | 1 2 1 1 - — [ 1 | 2 [LINK, CONNECTING, PAIR FOR OGW DEADENDS, DWG 41 6030
6425 | - | 1 2 1 1 - 1| 1 | 2 [LOCKNUT, FOR 3/4" BOLT
7727 | 1 | 2 6 | 2 3 1 2 | 2 | 6 [SCREW, LAG, 1/2"x4", FETTER DRIVE THREAD
79100 | 1 | - | - | - 1 1 — | = | - [SHACKLE, ANCHOR TYPE, DWG 41 6034 OR 41 6036
7950 | - | - | - | 1 - - 1| - | - [SHACKLE, TWISTED, DWG 41 6038
GUYING | o, - - = |
ovemeo| 3 (98| B |2|2| 8 3 |2|2|58| B |curING MATERIAL FOR OVERHEAD GROUND WIRE
oo | o |2°3| 7 |ila| X o |&|L|3T| T [For OTHER GUYING DETAILS SEE DWGS 41 6082 & 6083
WIRE | = = ~
345 | - | 1 2 11 1 — [=[[ 1 | 2 |ANCHOR PLATE, CAST, DWG 41 6049
2730 | - | 3 6 [2]3] 3 — [=[2[ 3| 6 [CtAWP, GUY, 3 BOLT, 6" LONG
7010 | - | 1 2 11 1 — [=[1[ 1 | 2 |PROTECTOR GUY, METAL &
7530 | - | - | - [1]-] - - [ [ = ROD, ANCHOR, 3/4'x8'—0", THIMBLEYE
7531 | - | 1 2 |- 1 —  [=[=] = [ 2 [ROD, ANCHOR, 3/4"x8'=0", TWINEYE
82.30 (SEE_BILL OF MATERIAL) STRAND, STEEL, 7/16" SIEMENS-MARTIN, 7-WIRE
93.10 | - | 1 2 1] 1 — [-T1] 1 | 2 [wHeEL, SHEAVE, FOR 7/16" SIEMENS-MARTIN STRAND
75428 |1 SET| - | — |1 SET| 1 SET | 1 SET |1 SET| — | — |ROD, ARMOR, PREFORMED FOR 3/8" STEEL STRAND
2040 | 1 | - | - | - 1 1 — | = | - [cLIP, GROUND, WITH 3/8"x1 1/2" CARRIAGE BOLT
9122 | - | 2 6 | 2 2 - 2 | 2 | 6 |WASHER, ROUND, FLAT, 1 3/8" OD FOR 1/2" BOLT: 41 6034, 6035, 6036
6420 | 1 | - | - | - 1 1 — | = | - [LOCKNUT FOR 3/8" BOLT
NOTES
1. THE_GUYING_QUANTITIES GIVEN ABOVE ARE IN ADDITION
TO_THOSE GIVEN ON DWGS 41 6082 AND 41 6083.
2. A TO BE USED ONLY WHERE SPECIFIED.
3. % USE_ITEM 27.86 ON_LINE ANGLES LESS THAN 30°.
USE_ITEM 27.85 ON LINE ANGLES MORE THAN 30°.
4. %% FOR USE ON TANGENT STRUCTURES ONLY.
5. GUYS SHALL FORM A 45° VERTICAL ANGLE WITH THE POLE
INSOFAR AS PRACTICABLE.
6.  ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT REQUIRED
WHEN TYPE "B" POLE TOP BAND, DWG 41 6035 IS USED.
B |2;2§B[1)4 |REDRAWN.
13/16"
SUPERSEDES DWG NO. 40-D-5501
UNITED STATES DEPARTMENT OF ENERGY
(A& YN YERTERN AREA FONER ADMINISTRATAN
NS - 7/ TRANSMISSION LINE STANDARDS
6" AJ 172" 44KV SINGLE POLE STRUCTURES

DET,
EXTENSION STRAP

OVERHEAD GROUND WIRE DETAILS

C

] APRIL 6, 1981 |

41 | 6084
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LIST OF MATERIALS
PART DWG
NG, |QUANTITY DESCRIPTION NO.
: 41
1 1 STUB POLE — SEE STRUCTURE LIST FOR HEIGHT
9.20 3 |FOUR-WAY STRAIN BAND 6030
58.11 | 4 PAIRS |CONNECTING LINKS, 3/4"x2 1/2" BOLT 6030
27.30 8  |GUY CLAMP 6", 3 BOLT
75.31 1 ANCHOR ROD — TWINEYE, 3/4"x8'-0" %
3.15 1 ANCHOR 6048
70.10 1 GUY PROTECTOR -
SEE  [STUB HEIGHT 45'-0"| 50'-0"| 55'-0"| 60'-0"| 65'-0"| 70'-0"
82.30 | TABLE AT
RIGHT |7/16" GALV STRAND [172'-0"{187'-0"|202'-0"|217'-0"|232' -0"*| 247" —0O"
77.27 6 LAG SCREW 1/2'"'x4", FETTER DRIVE THREAD
93.10 6 SHEAVE WHEEL 6030
0 | 58.12 | 1 PAIR |CONNECTING LINKS 3/4'"x3 1/2" BOLT 6030
gﬂj é 2 29.50 2 |CLIP, GROUND WITH 3/4"x2 1/2'" CONE HEAD BOLT 6030
d ; - 64.23 2 |LOCKNUT TYPE “M—F" FOR 3/4" BOLT
91.22 6 WASHER, ROUND, FLAT 1 3/8" 0D, 9/16" HOLE
121 v
64.23
. ]  (29.50)(58. 11
BN
T Fﬁ;
S I ) A S NOTES
- _ 1. FOR CONDUCTOR GUYS AND ASSOCIATED HARDWARE, SEE
o 4 DWG 41 6052 — STANDARD GUY ARRANGEMENT, H—FRAME
ANGLE STRUCTURES.
2. MATERIAL CALLED FOR ON THIS DRAWING IS FOR GUYING
DOUBLE TIE USE GUY WIRE CLIP OR SERVE OF OVERHEAD GROUND WIRES ONLY AND IS IN ADDITION
WITH ONE LAYER OF WIRE TO MATERIAL LISTED ON REFERENCE DRAWINGS.
3. #TO BE USED ONLY WHEN SPECIFIED.
4. XUSE 3/4"x8'-0" ROD UNLESS 3/4''x10'-0"" IS NEEDED
TO OBTAIN 5'-0" FOOT DEPTH.
91.22
MINIMUM CLEARANCE GUY 77.27
TO CROSS ARM-30 INGHES 9.20 58.11 REFERENCE DRAWINGS
STANDARD GUY ARRANGEMENT —
93.10 H—-FRAME ANGLE STRUCTURES _ _ _ _ _ __ ___ _ 41 6052
Sumifons TYPE H STRUCTURE 69 & 115KV__ _ _ _ _ _ _ ___ 41 6088
‘ {
° ° i 27.30
! | 0
8y S
1 h
38:12) i) 82.30
\‘ (
tih
B
i DOUBLE GUY
| {!
| J (\ “) [
{
m
)
ll A
N
i
(1
GUY STUB POLE
B |/§;2§5$4 |REDRAWN.
SUPERSEDES DWG NO. 40-D—4443
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
TRANSMISSION LINE STANDARDS
GUY ARRANGEMNET FOR TYPE HA STRUCTURE
WITH GUY STUB AND OVERHEAD GROUND WIRE
DESIGNED BWREC APPROVED BUWREC
9
a.| SEPTEMBER 24, 1980 | 41 | 6086
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<7~ STRUCTURE
g / GROUND WIRES 3|
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&
=
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#
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RISOUS RS IBGSSS YSESNIE RURIS
, | @
RN CED <
. 3] 7
e ., B @Ge
E+ 3
A
WITH oGW WITHOUT
VOLTAGE L z | z2| v P R
FOR LINES WITH
30° OR 39°
PROTECTIVE ANGLES
9KV 3o o (m ozl e o 6= 60 30"
15KV 3 o7 o 3o Ti2o e 6= 60 30"

|

USE ON UPPER
CROSSARMS ONLY

TOP CROSSARMS

BOTTOM CROSSARMS SIMILAR

CROSSARM

CROSSARM

AND

DETAIL OF CROSSARM ATTACHMENT

6"

PHASE FITTING
ASSEMBLIES

OMIT ON
CENTER

40.49) OR
/0 OGW

WITH OGW-W,
UPPER CROSSARM

USE ON LOWER CROSSARM
USE ON UPPER CROSSARM

INSTALL MACHINE BOLT,
PART NO. 1932 WITH
HEAD DOWN

OR

LOWER
CROSSARM

DETAIL OF PHASE FITTING ASSEMBLY

9/16" HOLE 9/16" HOLE
(R HiEA)
z
L8 22 22 6"
» L — — <l
y I 1
I ——————
: 157167 HOLE \q1/16 HoLes 15/16" HOLE
5
N
< DETAIL OF UPPER CROSSARM

NOTES

1.
STRAIN BAND.

2. = USE ONLY WHEN SPECIFIED.

3. A ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT REQUIRED

USE ON UPPER

USE ON LOWER

USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY

WHEN TYPE B POLE TOP BAND, DWG 41 6035, IS USED.

REFERENCE DRAWINGS

GROUNDING DETAILS _ 41
DRILLING AND GAINING DETAILS WITH OGW -

30° PROTECTIVE ANGLE
GUY ARRANGEMENT — ASSEMBLY — H-FRAME
DRILLING AND GAINING DETAILS (WITHOUT OGW)_ _ 41
DRILLING AND GAINING DETAILS WITH OGW -

39° PROTECTIVE ANGLE _ —41
GUY ARRANGEMENT — WITH GUY STUB AND

OVERHEAD GROUND WIRE _ _ _ _ _ —41
CONDUCTOR ARRANGEMENT — H-FRAME

TRANSPOSITION — — 41

STRUCTURE MATERIAL
QUANTITY
PART DWG
NO. |WITH OVERHEAD| W/O OVERHEAD
GROUND WIRES | GROUND WIRES DESCRIPTION Nf1’
69KV | 115KV | 69KV | 115KV
1 2 2 2 2 |POLE, SEE STRUCTURE LIST HEIGHT
5.56 4 - 4 — |CROSSARM, WOOD, 2 5/8"x9 1/2"x21'=0"", CUT AND DRILL AS SHOWN
5.59 - 4 - 2 |CROSSARM, WOOD, 2 5/8'x9 1/2"'x25'—0" 6023
14.75 | 2 2 2 2 |BOLT, DOUBLE ARMING, 7/8"x20" WITH 4 NUTS, USE EXTRA NUTS AS LOCKNUTS
14.77 | 2 2 2 2 |BOLT, DOUBLE ARMING, 7/8'x24" WITH 4 NUTS, USE EXTRA NUTS AS LOCKNUTS
19.32 | 8 8 8 8 |BOLT, MACHINE, 1/2"'x1'—0"
19.45 | 4 4 4 4 |BOLT, MACHINE, 5/8"x5"
19.46 | 12 12 12 12 |BOLT, MACHINE, 5/8'x6"
40.49
SELECT PHASE FITTING WITH DIMENSION "B" NEAREST TO
4050 | 4 4 4 4 |FITTING, PHASE |GATNING DIMENSION "B', DWGS 41 6066 OR 41 6021 6038
64.21 | 8 8 8 8 |LOCKNUT FOR 1/2" BOLT
64.22 | 16 16 16 16 |LOCKNUT FOR 5/8" BOLT
68.30 | 8 8 8 8 |PLATE, FLAT GAIN 6038
68.82 | 8 8 8 8 |PLATE, RIBBED TIE 6038
79.50 | 3 3 3 3 |SHACKLE, TWISTED 6038
91.11 | 8 8 8 8 |LOCK WASHER, SPRING, FOR 1/2" BOLT
91.12 | 16 16 16 16 |LOCK WASHER, SPRING, FOR 5/8" BOLT
91.14 | 8 8 8 8 |LOCK WASHER, SPRING, FOR 7/8" BOLT
91.60 | 12 12 12 12 |WASHER, SQUARE FLAT, 2"x2"x1/8", 9/16" HOLE
91.62 | 16 16 16 16 |WASHER, SQUARE FLAT, 2 1/4"x2 1/4x3/16", 11/16" HOLE
27.55
OR 2 2 2 2 |cLAMP, PARALLEL GROOVE, 2 BOLT 1012
27.58
81.13
OR SEE DWG NO. 41 1012 STAPLE, 1 3/4" LONG, 3/8" OPENING
81.21
82.20 SEE DWG NO. 41 1012 STEEL STRAND, 3-WIRE, 5/16" DIAMETER, COMMON GRADE
31.55 SEE DWG NO. 41 1012 CONNECTOR COMPRESSION, COPPERWELD TO STEEL STRAND
75.46 SEE DWG NO. 41 1012 NO. 2 AWG 30% CONDUCTIVITY ANNEALED COPPERWELD WIRE
INSULATOR MATERIAL
PART bwG
69KV 115KV DESCRIPTION NO.
NO. Py
27.81 3 3 CLAMP, SUSPENSION, WITH SOCKET FITTING (FOR CONDUCTOR) 1000
48.10 3 3 HOOK, SUSPENSION 1003
51.65 |12 3‘SOT'ERT°S 21| 3 SJERI;‘GS INSULATOR, SUSPENSION TYPE, 10" DIAMETER, 5 3/4" SPACING 1000
750. R15 f f ROD, ARMOR, TAPERED SINGLE SUPPORT (FOR ACSR ONLY) 1000
75.18 ROD, ARMOR, PREFORMED, SINGLE SUPPORT (FOR ACSR ONLY)
OVERHEAD GROUND WIRE MATERIAL
PART NO. |SUSPENSION DESCRIPTION DWG NO. 41
9.38, 9.39
OR 9.40 2 BAND, POLE TAP 6034, 6035
6036, 6037
29.40 2 CLIP, GROUND WITH 3/8"x1 1/2" CARRIAGE BOLT
27.86 2 A |CLAMP, SUSPENSION, WITH 2 1/4" LINK
77.27 2 LAG SCREW, 1/2"'x4", FETTER DRIVE THREAD
79.10 2 A |SHACKLE, ANCHOR TYPE 6034, 6036
6037
64.20 2 LOCKNUT FOR 3/8" BOLT
75.42 2 SETS |ROD, ARMOR, PREFORMED
C 2-8-19 REVISED DESCRIPTIONS FOR PART NO.'S 14.75
A7-KKR AND 14.77.
B 2;235&4 REDRAWN .
SUPERSEDES DWG NO. 40-D-4808
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
TRANSMISSION LINE STANDARDS
HISTORICAL REFERENCE ONLY TYPE HTR TRANSPOSITION STRUCTURE
NOT TO BE USED FOR NEW CONSTRUCTION
SEE NEW STANDARD DESIGN DRAWING 41 6173 (HTR-1) BUREC
DESIGNED BWREC APPROVED BUWREC
8/25/2026 | HISTORICAL REFERENCE
|D| e | C. ] SEPTEMBER 29, 1980 | 41 6087
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STRUCTURE MATERTAL

=F QUANTITY
J PART WITH W/0
—r = NO. | OVERHEAD | OVERHEAD DWG
1 GROUND | GROUND DESCRIPTION NO.
o WIRES | WIRES P
JRIED () —' 69KV OR | 69KV OR
@ % 115KV | 115KV
@ 1 2 2 |POLE
@ 5.60 2 2 |CROSSARM, WOOD, 2 5/8"x9 1/2"x25'-0" 6090
@ 14.75 2 2 |BOLT, DOUBLE ARMING, 7/8"x20" WITH 4 NUTS, USE EXTRA NUTS AS LOCKNUTS
19.32 4 4 |BOLT, MACHINE, 1/2"x12"
SUSPENSION 19.45 24 24 BOLT, MACHINE, 5/8'x5"
L DETAIL OF OVERHEAD GROUND WIRE ATTACHMENT 19.75 3 3 [BOLT, MACHINE, 3/4"x18
23.11 3 3 |BRACKET, ANGLE 5091
- M w R X A 31.81 8 8 CONNECTOR, 4" SHEAR PLATE, WOOD TO STEEL, FOR 7/8" BOLT
T AW @ 2% 40.49 SELECT PHASE FITTING WITH DIMENSION "B" NEAREST TO
\ 1 40.30 6 6  |FITTING, PHASE  |GATNING DIMENSION "B', DWG 41 6021 OR 41 6066 6038
| | 1 :
\ \ ‘ \ \ ) 64.21 4 4 |LOCKNUT FOR 1/2" BOLT
=] =0 ] =0 (I N 64.22 24 24 [LOCKNUT FOR 5/8'" BOLT
v =ISI: f o 68.30 4 4 PLATE, FLAT GAIN 6038
i} 68.82 4 4  |PLATE, RIBBED TIE 6038
‘ ‘ N\, 4 91.11 4 4 |LOCK WASHER, SPRING, FOR 1/2" BOLT
1 ,\/\,v\ Y 91.12 24 24 |LOCK WASHER, SPRING, FOR 5/8" BOLT
T v 91.14 4 4 |LOCK WASHER, SPRING, FOR 7/8" BOLT
| "
L TA F ATTACHMENT 91.25 6 6  |WASHER, ROUND FLAT, FOR 3/4" BOLT
L < DETAIL OF CROSSARM CHMEN 91.60 4 4 |WASHER, SQUARE FLAT, 2"x2"x1/8", 9/16" HOLE
| 91.62 24 24 |WASHER, SQUARE FLAT, 2 1/4"x2 1/4x3/16", 11/16" HOLE
H 22.90 | 1 OR 2 | 1 OR 2 |X-BRACE, COMPLETE WITH FITTINGS, (3 3/8'"x4 3/8") 6029
— LA - 9.23 1 1 |BAND, FOUR-WAY STRAIN, TYPE B WLTH GROUNDING CLIP 6031
1'-1 2 6t FITTING INSTALL MACHINE 35.30 2 2 |DEADEND, AUTOMATIC VISE TYPE FOR GUY STRAND, SHORT BAIL
' ASSEMBLY BOLT, PART NO. : . ,
* | | WITH HEAD DOWN 93.10 2 2 |SHEAVE WHEEL FOR 7/16" STRAND 6031
[{=]
i # |PART NO'S AND DESCRIPTION SHOWN ON DWG 41 1012
wn
f INSULATOR MATERIAL
DWG
@ 4,0 ~J.F e 69KV 115KV DESCRIPTION NO.
INSTALL BOLTS FOR < : 41
ATTACHING X—BRACE @ 40.49 OR 27.81 3 3 CLAMP, SUSPENSION, WITH SOCKET FITTING (FOR CONDUCTOR) 1000
gﬂgIgEAgT;SCTURE @ 48.10 | 3 3 HOOK, SUSPENSION 1003
3-STRINGS 3-STRINGS . .
\MINIMUM CLEARANCE BETWEEN 51.65 (12 OF 4 21 oF 7 INSULATOR, SUSPENSION, TYPE, 10" DIAMETER, 5 3/4'" SPACING 1000
ANGLE GUYS. SEE A i e A U 75,75 X X ROD, ARMOR, TAPERED SINGLE SUPPORT (FOR ACSR ONLY) 000
Egg g}NgggsngE gg;l;AILS 25 ;ﬁsv,zf'gg“ 75.18 ROD, ARMOR, PREFORMED, SINGLE SUPPORT (FOR ACSR ONLY)
EACH SIDE OF POLE. ’ DETAIL OF PHASE FITTING ASSEMBLY
QUANTITIES LISTED ARE FOR TWO X-BRACES
RS NS TED RE ALY hY%-”SEﬁLkpiﬁ#Ts OVERHEAD GROUND WIRE MATERIAL
_ PART NO. |SUSPENSION DESCRIPTION DWG NO. 41
\FOR 75'-0"" STRUCTURE AND UNDER YT 2 BAND, POLE TAP 6035, 6036,
INSTALL ONE X-BRACE, FOR 80'-0" - 5037
z STRUCTURE AND OVER INSTALL TWO X-BRACES 29.40 2 CLIP, GROUND WITH 3/8'"x1 1/2" CARRIAGE BOLT
/2 \ 2/2 27.86 2 A |CLAMP, SUSPENSION, WITH 2 1/4" LINK
N 77.27 2 LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
NOTES 79.10 2 A |SHACKLE, ANCHOR TYPE 6036, 6037
1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY 64.20 2 LOCKNUT FOR 3/8" BOLT
STRAIN BAND. 75.42 2 SETS |ROD, ARMOR, PREFORMED
USSPt SIS SES PSS S SPUESH 2. ~ USE ONLY WHEN SPECIFIED.
3. % WHEN ADDITONAL INSULATOR DISC IS USED ON ANGLE
STRUCTURES AT RAILROAD OR MAIN HIGHWAY CROSSINGS,
THIS DIMENSION SHALL BE INCREASED 6-INCHES.
4. %% DO NOT USE TENSION OR DEADEND ASSEMBLY FOR
<] I~ OVERHEAD GROUND WIRES ON TYPE HA STRUCTURE. C|, 825726 HISTORICAL REFERENCE
o e = 5. A ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT REQUIRED ATKR
4 = WHEN TYPE B POLE TOP BAND, DWG 41 6035, IS USED. 50814 REDRAWN.
=S - 6. @ GREATER THAN 20—INCH LENGTH MAY BE REQURED FOR B |a72500
EXTRA LARGE POLES.
HISTORICAL REFERENCE ONLY SUPERSEDES DWG NO. 40-D-4806
S TANGARD LRSI DAWING AR WESTERN_AREA POWER ADMINISTRATION
A REFERENCE DRAWINGS SEE NEw STANDARD DESIGN DRAWING 41 6124 (HA_1) CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
WITH OGW WITHOUT GROUNDING DETAILS _ _ _ _ __ 41 1012 TRANSMISSION LINE STANDARDS
VOLTAGE OGW L 7 y W v X Px R DRILLING AND GAINING DETAILS WITH OGW —
35 T 30° PROTECTIVE ANGLE _ — _ _ _ _ ___ ___ _ 41 6021 TYPE HA 69 AND 115KV
PROTECTIVE | PROTECTIVE GUY ARRANGEMENT — ASSEMBLY — H—FRAME. _ _ _ __ 41 6052
STANDARD GUY ARRANGEMENT FOR TYPE 3A AND 3B
ANGLES | ANGLES STRUCTURES WITH OVERHEAD GROUND WIRES_ _ _ _41 6053 SMALL ANGLE SUSPENSION STRUCTURE
69 & 115KV| 6'-6" 3 -0" 1'—0" |25'—0"[12'-0"| 5'—6" | 7'=0" | 5'—0" | 7'-6" | 6'—6" | 3'—0" DRILLING AND GAINING DETAILS (WITHOUT OGW)_ _41 6066
DRILLING AND GAINING DETAILS WITH OGW —
M (ol T Al e - T S—
OVERHEAD GROUND WIRE — — _ _ _ _ _ _____ _ 41 6086
9
a| AuGusT 19, 1980 | 41 | 6088
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ANGLE POLE TIE 3 340 3 340 1 190
- " ~ _ 3 3/4" 3 3/4"
2"x2"'x3/16" STEEL — MARK 3172-A -
TWO REQUIRED PER STRUCTURE 7172 7 1/2"
ITEM NO. 26.30
CHANNEL TIE ITEM NO. 68.10
10" CHANNEL @ 15.3% — MARK 3172-C BEARING PLATE
SIX REQUIRED PER STRUCTURE 1/4" STEEL PLATE — MARK 3172-D
SIX REQUIRED PER STRUCTURE
13/16"8 5 . .
. 116 11/16"8 13718 o
Rt 172 ° [ NOTE
. 1. ALL MEMBERS TO BE HOT DIPPED GALVANIZED AFTER
R . ) FABRICATION AND DRILLING IN ACCORDANCE WITH ASTM
S 11/16 ¢T & A-123-33.
:_’H - 77}7, - - -\ rY— Y ¥ 7 C—— R | I Sy S N, ;
- B \ | \ —
_ \J | \J . . C N ) ~N S,
. | _
-l /1l ___ - ____2 EQI
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5/16''x5"x12 1/4" PLATE
o o
S <
wn
[ - T - 1 I - T - |
[ N N F——— N N N N FR——— N N 1 REFERENCE DRAWING
TYPE HSWT — WOOD FRAME-69KV
AIR BREAK SWITCH STRUCTURE_ _ _ __ __ __ _ 41 6069
EB3/16"7 i }9—‘73/16..
~
9/24/12 REDRAWN .
B |A77DD |
SUPERSEDES DWG NO. 40-D-3172
AN UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
» 1/ o 3/ b 1 ke e o 3/ ) g STANDARD DESIGNS
. 6 5 TRANSMISSION LINES
TYPE HSWT - WOOD FRAME 69KV
ITEM NO. 4.13 STEEL DETAILS
ANGLE SWITCH TIE
2"x2"'x3/16" ANGLE — MARK 3172-B ? 1| % f ‘I* f|'> ? DESIONED BWREC _ _ _ _ _ _ _ APPROVED BUREC _ _ _ _
THREE REQUIRED PER STRUCTURE — IééALIEI 6F'I'N'CH'E;';' —
6"=1'-0" Fa] AucusT 19, 1980 | 41 | 6089
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e e . —aur ST R — | | ‘ ‘ ‘ - T L el r ‘
e 3'-9 1/16 1 238 27/ Lo 1/ 27/ Ll 15716 3 1/4 H 19 174" | 3 3/4
278" | | 1'—0 3/4 2 3/8 2" | 4'-3 3/4 L 2 . 2 3/8 ol e 27/8
o 2 12 o 4-3 374 o " N o *
— e —> - — -——— — -
2" 3'-9 1/16"
— -—
L 8 C11.5x25'—4 3/4" MK C—1 |
o 6'—10" o
— -
" 1'-9 15/16" 1'-9 7/8" 1'-9 7/8" 1'-9 15/16" 28 o o 2 2 MATERIAL LIST
iy T T PR | 2 38" el 1. 2 3/8" N LOCKNUT
2 5/ 2 5/8 2 5/ 1 ; sQ HEAD B NO LENGTH
e T e B o e T — " " MARK DESCRIPTION
H13/8GAGE\‘H ] =t § 1T 3 REQD T N
— = —— —= — | J e GG L (0L c1] 2 g8 1.5 25 | 4 /4
) : = = = = = o — t 2| 6 g8 11.5 8| 11/2
— */ — — — _ _ _ _ _ _ 44 HEX NUT c-3| 4 [811.5 8 11/2
" 1 3/8" GAGE ' " " A1 8 L 2x1 1/2x1/4 9 3 1/8
11/8 7'-11 1/4 11/8
1 18" \1 3/8" GAGE 71211 1/a" 1 18" TYPICAL BOLT DETAIL A2 | 20 [L 2 1/72x2 172x174] 0 6
8L11.5x8'-1 1/2" MK G-2 -2 2 PL 4 1/8x1/2x7 1/2 "A" 231 16 IL 5x3xt/2 0 7
8L 11.5x8'—1 1/2" MK C-3
A-4 | 16 [L 3x2 1/2x1/4 0 4
E_i P—1 | 21 [PL 4 5/8x1/4 1 4 3/4
9'-1 1/ P—2 | 16 |PL 7x1/4 0 |11 3/8
4'-6 9/16" o 4'-6 9/16" \ "A" | 6 |PL 4 1/8x1/2 0 7 1/2
1340 | 4'—4 13/16" —— 4'-4 13/16" Rz 168 [5/8"#x1 1/2 BOLTS
1" “[ ‘ Iooqn Y 185 |5/8"8x1 3/4 BOLTS
—— ‘ ‘ 1_-— 1|| 1-_2 3/4-- 1|| “¢
| ) - e \1 1/4"8 40 5/8"#x2 BOLTS
| | | - | \ Y DRILL, 205 |STD BEVEL WASH
£ = ———— = E— 3| \ \ ﬁ—F* T ROUND 11/16"# HOLE
‘ i i i ‘ - EDGES 1/16" 393 |LOCKNUTS FOR
L 2x1 1/2x1/4x9' -3 1/8 MK A-1 ol e ? - f—r | \ \ :\: 5/8"% BOLTS
N " " | | B
3k ] Lo K : o
o * B _ # 2 3/8" - g
‘ 2 3/8" 2 5/8' 1 3/8" GAGE ON OSLX v NOTES
- " . 1. MAXIMUM LINE TENSION 8000 POUNDS.
FT PL 4 5/ 8,}‘,2/5‘_"11 4 34 PL 7’%&"0_ 138 - - ‘ 2. HOLES FOR MOUNTING SWITCHES SHALL BE FIELD
. . B _ DRILLED IN PLATES MK 5188—P-1.
. 12'-0 12'-0 - #7 fﬁ 3. /QIE]_IT_EBOLTS 5/8"%, HOLES 11/16"8 UNLESS OTHERWISE
F 6'-0 6'-0 W } } 4. GALVANIZE ALL MATERIAL AFTER FABRICATION.
qn 4 qn 5. PIECE MARKS AS SHOWN SHALL BE PREFIXED WITH 5188.
A-2 P-2 P2 P-1 - ) L e 6. MARKS SHALL BE STAMPED ON MEMBERS BEFORE
4-11/2} A2 NS & FS A2 A-2 NS & FS NS & FS A2} A2 C-1 NS & FS A-2 A-2 NS & FS A2 L A-2 L 2 1/9x2 1/2x1/4x0" =6 GALVANIZING.
p—1[e 5 G g g s P-1 N o a1 ax0 = 7. LENGTH OF BOLT THREADS SHALL CONFORM TO AMERICAN
NS & FSls o1 A-3 A3 A-3 ] 32 s ] A-3 *INS & FS STANDARD, B18.2.
4-1 172 - | 1 1/
le] | [P B Ve
(%] "
| 7/
*,r: | - - REFERENCE DRAWINGS
/ \ | o — £ ol
P-1 < 1t 115KV 4SWT STRUCTURE — —  _ _ _ _ _
2-1 34 . <|2-8w P11 o P-1 J P-1 ;i < | GUY ARRANGEMENT _ _ —— "~ """ T 41 6056
~ \
g T b
© }—*;4? _
o
O O O 0 O [
p—1 [0 : 3 P-1C 7| P-1 g1 D | |
ET‘ SR "
3 - L 4x3x1/4x0'—4 5-28-14 REDRAWN..
~ o~ o N 0 - C |A7—DDD |
& ) ) ) MK A=3
¢ 15/16"s SUPERSEDES DWG NO. 40-D-5188
P—1 . . p—1 . . pP—1 ° P-1 = UNITED STATES DEPARTMENT OF ENERGY
. . ” e . L) Q o fon WESTERN AREA POWER ADMINISTRATION
4 M _‘_ CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
< | - "
i \ / e 1 374" GAGE OSL TRANSMISSION LINE STANDARDS
= —@g j ‘ #*ﬁ DISC SWITCH STRUCTURE
Lo} - — _
.
T 115KV
1 fs ¥ A-3 A-3)f . A-3 7] A-3 S P-1 '
NS &P F1S . . o o o o . *INS & FS C ‘ ‘ STEEL DETAILS
A2 T A2 -2 A2 A2 P2 P-1 A2T A2 p—1 P-2 -2 P-2 A2 0 A2 " 2" 1"
NS & FS NS & FS NS & FS NS & FS NS & FS NS & FS — -—
5-1 3/4 L 3x2 1/2x1/4x0' -4 DESIGNED BWREC__ __ APPROVED BUREC
%:gw ERECTION DIAGRAM MK A-4
NEAR SIDE AS SHOWN-FAR SIDE AS NOTED °a.| SEPTEMBER 24, 1980 | 41 | 6092
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STRUCTURE MATERIAL

SEE CROSSARM A AN
SEE CROSSARM DETAIL ''4" (6076) OZEEUE’SD OZEEUE’SD
DETAIL "3" (6076) WIRE WIRE oG,
P [akv Ji TsKv] 69KV [1 15KV DESCRIPTION NO.
40-49 ———— SPERERER “
OR S EIEEIEEEE
P 40.50) | 1 11 1 Lol il e e
Lo o o @ ) 1 33333 3]3[3]POLE
> 559
ﬁ %‘ N T 5052 4|4|4|4|4|4|4]4]|CrROSSARM, WOOD 6076
,,/é’é'/“’s‘—“g A\ s 9.23]3]6]3]6]3]6]3]6|BAND, FOURWAY, STRAIN, TYPE B 6031
O = —= oyl ,/’:‘:{)6\)6—\{\1&“6 N @ o[12.75] = |- |=|-12] 2| 2] 2 |BOLT, DOUBLE ARMING, 7/8"x20" USE EXTRA NUTS AS LOCKNUTS
B cs/S Esﬁ \ OR glia.76] 22 [2 ]2 [=[=[=[=]BOLT, DOUBLE ARMING, 7/8"x22" USE EXTRA NUTS AS LOCKNUTS
% % - B \ glia. 78] [ = [= =17 [ 7] 1]BOLT, DOUBLE ARMING, 7/8"x26'" USE EXTRA NUTS AS LOCKNUTS
( gltasol 1|1 [ 17 [=[=[=]=]BOLT, DOUBLE ARMING, 7/8"x30" USE EXTRA NUTS AS LOCKNUTS
IR AR 40.49 R \ { SUSPENSION INSULATOR 19.32|8]8|8[8]8[8[8]8]BOLT, MACHINE, 1/2"x12"
o 19.45[12[12[12[12[12]12]12[12] BOLT, MACHINE, 5/8"x5"
P o OR @ SUPPORT ASSEMBLY 29.50] 363|636 3[6[CLIP, GROUND, WITH 3/4"x2 1/2" CONEHEAD BOLT 6030
70.49
FITTING, PHASE, SELECT PHASE FITTING WITH DIMENSION "B
@ 4OO_R50 SIS 33 33| | wHIcH MAKES BEST FIT BETWEEN CROSSARMS 6038
I_> 58.06[6]66]6]6]6]6]6]|LINK, CONNECTING, PAIR 6031
| | 115KV-SINGLE STRING-7 DISCS/STRING 64.218]8]8]8]8]8]8]8]LocknuT, FOR 1/27 BOLT
Egita A i . 69KV-SINGLE STRING-4 DISCS/STRING 6422|12[12[12|12[12[12[12[12[ LOCKNUT, FOR 5/8" BOLT
GHLT TS SBIE-RIRY { 3 6]3]6]3][6][3]6]LOCKNUT, FOR 3/4" BOLT
5‘@ i @% ~~ 8[8[8|8|8]|8]8[8[PLATE, FLAT GAIN 6038
_ P | % 6[6[6]6]6]6]6][6[PLATE, RIBBED TIE 6038
o //’ A | R 6 [12] 6 [12] 6 [12] 6 [12| LAGC SCREW, 1/2"'x4", FETTER DRIVE THREAD
o] / Il g'—Q" B . 6'—0" C 6'-0" M 33133313133 SHACKLE, TWISTED 6038]
ol —| ./ ! =~ 8[8[8]8]8]8]8[8[LOCK WASHER, SPRING, FOR 1/2" BOLT
! . i i ; 12[12[12[12[12[12[12[12] LOCK WASHER, SPRING, FOR 5/8" BOLT
- L L} 115KV-=SINGLE STRING- 6[6[6]6]6]6]6][6[LOCK WASHER, SPRING, FOR 7/8" BOLT
9 DISC/STRING 6 [12] 6 [12] 6 [12] 6 [12| WASHER, ROUND FLAT, 1 3/8" 0.D. 9/16" HOLE
B9KV—SINGLE STRING- 16]16[16]16]16]16[16]16| WASHER, SQUARE FLAT, 2'x2"'x1/8", 9/16' HOLE
6 DISC/STRING 12[12]|12[12|12[12|12[12| WASHER, SQUARE FLAT, 2 1/4'x2 1/4'x3/16", 11/16" HOLE
2 [ 2] 22222 2 x=BRACE COMPLETE WITH FITTINGS, WASHERS, NUTS AND BOLTS 6029
.13 GROUNDING MATERIAL, PART NO'S. AND DESCRIPTION SHOWN ON DWG 41 1012
INSULATOR MATERIAL
SINGLE DOUBLE WG
TRING STRING DESCRIPTION NO.
69KV [ 115KV [69KV]115KV. 41
OFFSET GUYS 0\ . . o |CLAVP, STRAIN, WITH CLEVIS FITTING, FOR CONDUCTOR
(SEE DWG 6054, N 3e B B DEAD END, COMPRESSION TYPE, FOR CONDUCTOR
FIGURE 7) CLAMP, STRAIN, WITH SOCKET FITTING, FOR CONDUCTOR
6 6 - - |DEAD END, COMPRESSION TYPE, WITH SOCKET FITTING, FOR
- CONDUCTOR 1002]
& OGW ATTACHMENT TANGENT TENSION 27O»R51 5 5 5 5 |CLAWP, PARALLEL GROOVE, 3 BOLT, FOR CONDUCTOR
N MINIMUM CLEARANCE SINGLE STRAIN (SEE STRUCTURE LIST FOR STRAIN BAND GUY 21 90 COMPRESSION JUMPER CONNECTOR, FOR CONDUCTOR ¥
BETWEEN CONDUCTOR INSULATOR ASSEMBLY SECTION A-A ARRANGEMENT FOR TYPE 3TX ANGLE STRUCTURE) 27.81 3 3 3 3| CLAMP, SUSPENSION, WITH SOCKET FITTING 1000
AND BAND OR GUY — 38.10] 6 6 - — | CONNECTOR, BALL-EYE 1003
115KV, 4'-0" 48.10] 3 3 3 3 | HOOK, SUSPENSION 1003
69KV, 2'-6" 51.65] 48 | 75 | 84 | 129 JINSULATOR, SUSPENSION TYPE, 5 3/4'" SPACING
750»;5 5 5 5 5 ROD, ARMOR, TAPERED, SINGLE SUPPORT, FOR ASCR¥
E 75 18 ROD, ARMOR, PREFORMED, SINGLE SUPPORT, FOR ASCR¥ 1000
STRUCTURE GROUND 98.57| — - 6 6 | DOUBLE YOKE ASSEMBLY, COMPLETE WITH FITTINGS 1004]
WIRES
E OVERHEAD GROUND WIRE WATERIAL
PART TANGENT ANGLE DWG
7 z NO. | 69kv | 115KV | 69KV | 115KV DESCRIPTION Nf{
29.50 | 4 z 6 6 | CLIP, GROUND, WITH 3/4"x2 1/2" CONEHEAD BOLT 5030
- 3520 4 z 4 4 |DEAD END, COMPRESSION TYPE, FOR OGW
mm, 5811 1 1 1 T |LINK, CONNECTING, PAIR 5030
5812 1 1 1 T |LINK, CONNECTING, PAIR 6030)
58.13| 4 z 4 4 |LINK, CONNECTING, PAIR 6030)
i 64.25| 4 z 6 6 | LOCKNUT, FOR 3/4" BOLT
= 25 § 77.27] 8 8 2 72 |LAG SCREW, 1/2'x4", FETTER DRIVE THREAD
U E=fi=} 82.30 47 PLUS 5 FEET STEEL STRAND, 7/16'—7-WIRE, SIEMENS—MARTIN STRAND
91.22] 8 8 2 72 | WASHER, ROUND FLAT, 1 3/8" 0D, 9/16" HOLE
93.10] 3 3 3 3 |WHEEL, SHEAVE, FOR 7/16" STRAND 5030
9.20 z z 6 6 | BAND, FOUR-WAY, STRAIN 6030)
= 8.3 27.30] 3 3 3 3 |CLAWP, GUY 6, 3-BOLT
= POLE ATTACHMENT ASSEMBLY POLE ATTACHMENT ASSEMBLY
CENTER POLE OUTSIDE POLE Cf sz [rsmorsoa mererence
B|5528-14 REDRAWN .
LIST OF DIMENSIONS A770D
DIMENSIONS 7 A B c E SUPERSEDES DWG NO. 40-D-4811
69KV _{ 115KV UNITED STATES DEPARTMENT OF ENERGY
ISTRUCTURE TYPE 3TX 24'-0'"|48'-0"|18'-0"[12'-0"|2'-6" [ 3'-6" NOTES WESTERN AREA POWER ADMINISTRATION
ISTRUCTURE TYPE 3TX=1 |30'=0"60"'—0"|24'—0"'[18 —0"'| 2' =6"' | 3' 6" REFERENCE DRAWINGS CORPORATE SERVICES OFFICE — LAKEWOGD, COLORADO
1. % COMPRESSION JOINTS OR COMPRESSION REPAIR SLEEVES GROUNDING DETAILS 41 1012
MAY USED TN PLACE OF ARMOR ROD SET ON JUMPER DRILLING AND GAINING DETAILS WITH OGW__ _ _ _ ____ 41 6021 TRANSMISSION LINE STANDARDS
CONNECTIONS FOR CONDUCTORS 397,500 CIRCULAR MILS GUY ARRANGEMENT FOR TYPE 3TX WITH OGW 41 6054
OR LARGER. WHERE COMPRESSION-TYPE DEAD ENDS ARE DRILLING AND GAINING DETAILS WITHOUT OGW_____ " 41 6066 69 AND 115KV
EE_EH?JEEEHEHEUggaﬁgEgFI‘/ShLngEOSEMgggT%EgagﬁAgECE GUY ARRANGEMENT 3-POLE STRUCTURE HEAVY GUYING_ — __ ﬁ gg;g
9. = USE ONLY WHEN SPECIFIED. - GUY ARRANGEMENT 3-POLE STRUCTURE LIGHT GUYING— — —_— TYPE 3TX 3-POLE LONG SPAN STRUCTURE
3. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
STRAIN BAND.
4. @ GREATER LENGTHS MAY BE REQUIRED FOR EXTRA LARGE H(I)_?T_(IJ%I%LUQESEFE#CE E?INI(-:EN UCTION DESIGNED BUREC _ _ APPROVED BUREC _ _ _ _ _ _ _ _ _
POLES. STRI
| SEPTEMBER 29, 1980 | 41 | 6093
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OVERHEAD GROUND WIRES

HTR STRUCTURE

% MAXIMUM ALLOWABLE SPAN

69KV — 400 FEET
115KV — 450 FEET
161KV — 450 FEET

B 5-28-14 REDRAWN
A7-

SUPERSEDES DWG NO. 40-D-2694

NITED STATES DEPARTMENT OF ENERGY

U
WESTERN _AREA POWER ADMINISTRA

TION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

CONDUCTOR ARRANGEMENT
H-FRAME TRANSPOSITION

DESIGNED BUREC APPROVED BUREC

®.| SEPTEMBER 29, 1980 | 41 | 6094
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FIGURE 1A | SINGLE

FIGURE 1D GUYS
FIGURE 1B | DOQUBLE
FIGURE 1C GUYS

/|

-——--0

AN

SEE STRUCTURE DRAWING
FOR POLE-TO-POLE TIES
USED ON 4BT STRUCTURE

T

S\

A\

FOR CONDUCTOR

FIGURE 1A
FIGURE 1B
FIGURE 1C
FIGURE 1D

3-LSGEW,
3-LDGEW,
3-LDGEW,
3-LSGEW,

3-LSG
3-LDG
3-LSG
3-LDG

FOR 3BT WITHOUT OVERHEAD GROUND WIRE

FIGURE 1

-

TTITTT

N

WS4 H\& N4 N
FOR CONDUCTOR FOR OGW
FIGURE 2A  3-LDG 2-10G
FIGURE 28  3-LSG 2-LSG
FOR 3DE
FIGURE 2

SINGLE JFIGURE 1A
GUYS

FIGURE 1C

FIGURE 1B
FIGURE 1D

DOUBLE
GUYS

h\\ H
~

\\\\

& WK

FOR CONDUCTOR FOR OGW

FIGURE 1A 3-LSGEW, 2-LSG 2-LSG
FIGURE 1B 3-LDGEW, 2-LDG 2-LDG
FIGURE 1C 3-LDGEW, 2-LSG 2-L.SG
FIGURE 1D 3-LSGEW, 2-LDG 2-LDG

FOR 4BT WITH OVERHEAD GROUND WIRE

L

\\\ W

REFERENCE DRAWINGS

TYPE 3DE — 69 AND 115KV

3-POLE SPECIAL DEAD END STRUCTURE_ — — — _ _ 41 6004
GUY ASSEMBLY AND DETAILS _ _ — 41 6047
TYPE 3BT/4BT 69 AND 115KV

BRANCH LINE STRUCTURE. — — — 41 6109

B 5-28-14 REDRAWN .
A7-DDD

SUPERSEDES DWG NO. 40-D-5016
UNITED STATES DEPARTMENT OF ENER

oY
WESTERN_AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

STANDARD GUY ARRANGEMENT
FOR TYPE 3DE AND 3BT/4BT STRUCTURES
WITH OVERHEAD GROUND WIRES

APPROVED BUREC _

41 | 6095

DESIGNED BWREC

C

A JUNE 24, 1981
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L STRUCTURE MATERIAL
y " v X % 3 L QUANTITY
! @ J oART WITH W/0UT W
- OVERHEAD OVERHEAD
; ; @ /%_ [ NO. |GROUND WIRES |GROUND WIRES DESCRIPTION Nf{
\ | | o 69KV OR 69KV OR
W I > RS 1 9.38 OROR 115KV 115KV
e = e 77.27 f 1 2 2 POLE
We== > =y > =TE=TP, . [l 5.60 2 2 CROSSARM, WOOD, 2 5/8"x9 1/2'"'x25' 6090
i i N o) ! 14.72 ) ) BOLT, DOUBLE ARMING, 7/8"x14" WITH 4 NUTS, USE EXTRA
I I @ g Y o e D : NUTS AS LOCKNUTS
I U 5 14.75 ) ) BOLT, DOUBLE ARMING, 7/8"x20" WITH 4 NUTS, USE EXTRA
@ - - NUTS AS LOCKNUTS
@ 19.32 4 1 BOLT, MACHINE, 1/2"'x12"
o= e 19.45 24 24 BOLT, MACHINE, 5/8"x5"
2 N 19.75 3 3 BOLT, MACHINE, 3/4"x18"
s | eyl BDNE 19.82 3 3 BOLT, MACHINE, 7/8"'x3"
< 22,68 ) ) BRACE, KNEE, SPACING 4'—8", DROP 5'—8", 3 3/8'"'x4 3/8"
SUSPENSION ) SECTION
DETAIL OF OVERHEAD GROUND WIRE ATTACHMENT 22.69 2 2 gg’é%(’)NKNEE’ SPACING 6'-8", DROP 5'-8", 3 3/8"x4 3/8
23.10 3 3 BRACKET, ANGLE 5044
Ly 5181 s s CONNECTOR, 4" SHEAR PLATE, WOOD TO STEEL FOR 7/8"
| - BOLT
40.49 3 3 FITTING, PHASE 6038
@ 40.52 3 3 FITTING, PHASE 6038
64.21 4 4 LOCKNUT FOR 1/2' BOLT
64.22 24 24 LOCKNUT FOR 5/8'" BOLT
_ 64.23 3 3 LOCKNUT FOR 3/4' BOLT
| 64.24 3 3 LOCKNUT FOR 78" BOLT
68.30 4 1 PLATE, FLAT GAIN 6038
NG/ 68.82 4 1 PLATE, RIBBED TIE 6038
91.11 4 4 LOCK WASHER, SPRING, FOR 1/2" BOLT
INSTALL BOLTS 91.12 24 24 LOCK WASHER, SPRING, FOR 5/8" BOLT
)F(OSRQEA\('ZII;_{_:GHEAD SPLITE 91.14 1 1 LOCK WASHER, SPRING, FOR 7/8" BOLT
= ANGLE GUY ~ 91.25 6 6 WASHER, ROUND FLAT, FOR 3/4" BOLT
TO OUTSIDE OF STRUCTURE DETAIL OF
L 91.60 4 1 WASHER, SQUARE FLAT, 2"'x2"x1/8", 3/16" HOLE
™ MINIMUM CLEARANCE BETWEEN 91.62 24 24 WASHER, SQUARE FLAT, 2 1/4"'x2 1/4"x3/16", 11/16" HOLE
ésgpgﬁgfgﬁﬂg&,ﬁ; gﬁg[’gﬂ?R 22.90| 1 or 2 T or 2 |X-BRACE, COMPLETE WITH FITTINGS, (3 5/8'x4 3/8") 6029
115KV, 4'-0" INSTALL MACHINE BOLT, # |PART NO'S. AND DESCRIPTION SHOWN ON DWG 41 1012
69KV, 2'-6" PART NO. 19.32 WITH
. " " HEAD DOWN INSULATOR MATERIAL
y - FOR TWO X-BRACES V-2, e MIT o T8
INSTALL BOLTS CENTER ol 69KV 115KV DESCRIPTION NO.
PHASE 41
| FITTING 27 81 3 3 CLAMP, SUSPENSION, WITH SOCKET FITTING (FOR 1000
| FOR 75'-0" STRUCTURE AND ASSEMBLY - CONDUCTOR)
| STRUCTURE. GROUND WIRES —_ | EggEgo?fgIA'g#RSEEU)R(EBng’ 48.10 3 3 HOOK, SUSPENSION 1003
» X OVER INSTALL TWO Y-BRACES 51.65| 12 | >-SIRINGS| , [3-STRINGS [INSULATOR, SUSPENSION TYPE, 10" DIAMETER, 5 3/4" | oo
¢ OF 4 OF 7 |SPACING
b SURVEY 75 15 ROD, ARMOR, TAPERED, SINGLE SUPPORT (FOR ACSR
OR 3 3 ONLY) 1000
\ 75 18 ROD, ARMOR, PREFORMED, SINGLE SUPPORT (FOR ACSR
: ONLY)
z OVERHEAD GROUND WIRE MATERIAL
/2 /2 PART NO. | SUSPENSION %¥ DESCRIPTION DWG NO. 41
9.38,9.39
R oG an 2 BAND, POLE TOP 6034,6035
29.40 2 CLIP, GROUND WITH 3/8"x1 1/2" CARRIAGE BOLT
| 27.86 2A CLAMP, SUSPENSION, WITH 2 1/4" LINK
DETAIL OF PHASE FITTING ASSEMBLY 77.27 2 LAG SCREW, 1/2'"x4", FETTER DRIVE THREAD
79.10 20 SHACKLE, ANCHOR TYPE 60346036
‘ o g ST 64.20 2 LOCKNUT FOR 3/8" BOLT
7 : ikl { 75.42 2 SETS _ |ROD, ARMOR, PREFORMED
’] REFERENCE DRAWINGS B |57257M |REDRAWN_
O T A e BETAITS Wi G~~~ 41 1012 —
== ~H GUY ARRANCENENT ASSEVBLY F-FRANE. ~ == =27 41 8082 SUPERSEDES DWO N0, #070-4807
<3 = =/ -FRAME — _ _ _ _ _ _ _-
- - DRILLING AND GAINING DETAILS (WITHOUT OGW)_ _41 6066 WESTERN AREA POWER ADMINISTRATION
=1 2, NOTES DRILLING AND GAINING DETAILS WITH OGW- CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
- - 1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY GU$Q°ARFR’/§EIEESE£\T/EW?¥3LEUV STUB AND 416008
" STRAIN BAND. OVERHEAD GROUND WIRE_ — — — _ _ _ _ __ _ _ _ _ 41 6086 TRANSMISSION LINE STANDARDS
2. # USE ONLY WHEN SPECIFIED.
3. % WHEN AN ADDITIONAL INSULATOR DISC IS USED ON ANGLE 'YPE HAB 69 AND 115KV
x R o SWALL ANGLE SUSPENSION STRUCTURE
WITH oG WITHOUT T PeATRc) OF DEADEND ASSENaL Y FOR TR L R R =y
- NOT TO BE USED FOR NEW CONSTRUCTION
VOLTAGE ocw L z M W v X P R 5. A ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT REQUIRED ook ooeee
FOR LINES WITH 30° OR 39° WHEN TYPE B POLE TOP BAND, DWG NO. 41 6035 IS USED. oestonep BREC_ ApPROVED BUREC
PROTECTIVE ANGLES 6. @ GREATER THAN 20-INCH LENGTH MAY BE REQUIRED FOR
YR T 5 o hizolse 70 5075 6530 EXTRA LARGE POLE. | C | 8/20/26 |HIST0RICAL REFERENCE S ooy 2, Teei yx| 6096
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DRILL 9/16"# HOLE

DRILL 15/16"¢

HOLE DRILL 11/16'#¢ HOLES

DRILL 15/16"¢ HOLE

DRILL 11/16"# HOLES

DRILL 15/16"# HOLE
DRILL 11/16'#¢ HOLES

/DRILL 9/16''¢ HOLES]

DRILL 15/16"# HOLE

DRILL 11/16"¢ HOLES

DRILL 9/16"# HOLES

CROSSARM DETAILS FOR 3TX STRUCTURES

TWO CROSSARMS PER DETAIL 3 AND TWO CROSSARMS
PER DETAIL 4, REQUIRED PER STRUCTURE.

1
|

Nl ¢
O 7 \ ] J1T | % I T N VO i
§ 9 I {/ J Il ) I \ ; \ \ Il I
© [ J J Il Il 3 J L Il .
NEE - T ™ - @ I = i o T - - - e
TN l I ~ I | I \
o ™ i - - - - it i - - H— — - - B — 1
0 i 1l . 1l 1l L5l |
.‘3_..’ 8'—0" 1 —0" 1 —0" <3_'; ‘:“T <3_'; 1'—Q" 1'—Q" 5 1/4" N 3 5/8"%
B B g o B0 N ar_g" e SEE NOTE 1
. D A c
DETAIL 1, 3 5/8'"'x11 1/2''xD DETAIL 2, 3 5/8'"'x11 1/2''xC
DIMENSIONS B C D
STRUCTURE 3T 9'—0" | 27'-0" | 19'=0"
STRUCTURE 3T-1 | 12'=0" | 30'—0" | 22'-0"
STRUCTURE 3T-2 | 17'=0" | 35'—0" | 27'-0"
CROSSARM DETAILS FOR 3T, 3T-1, AND 3T-2 STRUCTURES
TWO CROSSARMS PER DETAIL 1 AND TWO CROSSARMS
PER DETAIL 2, REQUIRED PER STRUCTURE.
DRILL 11/16"# HOLES
DRILL 9/16"# HOLE DRILL 15/16"¢ HOLE DRILL 15/16"¢ HOLE DRILL 11/16"# HOLES DRILL 15/16"# HOLE DRILL 9/16"¢ HOLES
DRILL 15/16"# HOLE DRILL 11/16"# HOLES DRILL 117167 HOLES
DRILL 9/16"8 HOLES
Nl ¢
N W/ rd kY _ yl ‘ R \ \ Y _ ¥ \ ;
*|w ™ -
o |4 { e i o v ||
o _ _@ = _ c N N _S _ _\ N _ .
>Z; I i ~ © I = I ¢ i 0 e
=l S ! / . . I ~ I . L . . oL
0 1] Il A I} } 1l
3] 8'—0" 11 —o 11 —o <‘3_"> E\‘T <:'>_"> 11 —gn 11 —gn <§: . 3 5/8"'%
e B on o gt c 8' g iy SEE NOTE 1
D D
DETAIL 3, 3 5/8''x11 1/2''xD DETAIL 4, 3 5/8"x11 1/2''xD
DIMENSIONS B C D
STRUCTURE 3TX |22'—-0"[14'—0"[32'—0"

0
]

1. % — MINIMUM DIMENISONS AFTER SEASONING AND
SURFACING.

NOTE

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

C 8/20/26
A7-KR

HISTORICAL REFERENCE

B 9-24-12
A7-DDD

REDRAWN .

SUPERSEDES DWG NO. 40-D-5696

UNITED STATES DEPAI

WESTERN AREA POWER
CORPORATE SERVICES OFF ICE

RTMENT

>

OF ENERCY
DMINISTRATION
LAKEWOOD, COLORADO

TRANSMISSION LIN

CROSSARM DRILLING DETAILS
138KV & 161KV, 3T AND 3TX STRUCTURES

E STANDARDS

L
SCALE OF FEET

1

1/2"=1"-Q"

DESIGNED BUREC

APPROVED BUREC —

Ag AUGUST 3,

1981 |

41

| 6097
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IVEM | quanTTTy DESCRIPTION
1 1 [POLE, HEIGHT AS SPECIFIED ON STRUCTURE LIST
2 2 |CROSS ARM ¥—3 3/4"x4 3/4'x10'—0"
3 2 |CROSS ARM BRACE, DOUBLE SPAN, ANGLE, 66" SPAN, 20" DROP
8 &  |INSULATOR PIN, 3/4"x6 3/4" SHANK, 6" HIGH, LOCK WASHER
10" =0 10 6  |INSULATOR, PIN TYPE, 1" PIN HOLE
- o - — p 16 3 [SETS OF ARMOR RODS, DOUBLE SUPPORT FOR ACSR ONLY
3 34 13 47 - 6  |ARMOR ROD CLIPS FOR ACSR ONLY

17
—W- 19 - TIE WIRE PER DWG'S 40-D-3948 OR 41 6083
22 1/2"x7" MACHINE BOLT, SQUARE NUT AND LOCK WASHER
— 24 5/8'""x12'" MACHINE BOLT, SQUARE NUT AND LOCK WASHER

4
_ = - 1
== o= ‘ 27 ? 5/8"x20" DOUBLE ARMING BOLTS WITH 4 NUTS, 4 LOCK WASHERS

©

29 3/4'"'x20" DOUBLE ARMING BOLT USE EXTRA NUTS FOR LOCK NUTS, 2 LOCK WASHERS

*4@*4@7 - —— - 31 16 [3'"x3"x1/4" FLAT SQAURE WASHER
33 4 2"'x2"'x1/8" FLAT SQAURE WASHER

35 4 LOCKNUT FOR 1/2" BOLT WITH SQAURE NUT

36 9 LOCKNUT FOR 5/8" BOLT WITH SQAURE NUT

PLAN 37 6 LOCKNUT FOR 3/4' BOLT WITH SQAURE NUT

% X-ARM DRILLING: 3 3/4''x4 3/4'x10'-0" PER DWG 40-D-3025, ITEM 1
4"x5'"'x10'-0" PER DWG 40-D-3024, ITEM 2

NOTES

1. NUMBER AND TYPE OF GUYS REQUIRED ARE SHOWN ON
STRUCTURE LIST.
. GUY ARRANGEMENTS ARE SHOWN ON DRAWING NUMBER
41 6082, 41 6083, AND 40-D-3059.
. DRILL _AND GAIN POLE AS SHOWN ON DRAWING 40-D-3027.
. SIDE TIE TO BE USED ON ANGLE STRUCTURES.

SN

2 172"

[

11-8"

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

IJ ™ f\4p C |ere2e HISTORICAL REFERENCE

W
5-28-14 REDRAWN

ELEVATION SIDE VIEW B %7200

SUPERSEDES DWG NO. 40-D-3728

UNITED STATES DEPARTMENT OF ENERGY

WESTERN_AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

TYPE SD-13.2KV
LONG SPAN CONSTRUCTION

DESIGNED BWREC APPROVED BUREC

%] OCTOBER 9, 1984 | 41 | 6098
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7 7 7
RAKED POLE
€ OF POLE AT GROUND
CONDUCTOR GUY DOUBLE DOUBLE
GUY (FOR OGW) GUY (FOR OGW)
OGW GUY
8% 8%
DOUBLE : f DOUBLE : DOUBLE f
GUY (FOR OGW) i GUY (FOR OGW) 1 GUY (FOR OGW)
SINGLE i i
GUY (FOR OGW) 7 7 ,74,/<, gllj:l(GIEEOR o r)é,/{
kSINGLE GUY \
SINGLE GUY SINGLE GUY
(FOR COND) (FOR COND) (FOR COND)
LINE GUYS NOT SHOWN IN THIS VIEW LINE GUYS NOT SHOWN IN THIS VIEW LINE GUYS NOT SHOWN IN THIS VIEW
NO. OF NO. OF NO. OF
FIGURE| FOR CONDUCTOR FOR OGW ANGHORS FIGURE| FOR CONDUCTOR | FOR OGW | q\iioms FIGURE| FOR CONDUCTOR FOR OGW ANGHORS
1A |3-LSGEW AND 3-ASG | 1-ASG AND 1-ADG| 10 2A  |3-LSGEW AND 3-ASG | 2-ADG 1 3A |3-LSGEW AND 3-ASG | 2-ADG AND 1-ASG 11
1B |3-LDGEW AND 3-ASG | 1-ASG AND 1-ADG| 10 28 |3-LDGEW AND 3-ASG | 2-ADG 11 3B |3-LDGEW AND 3-ASG | 2-ADG AND 1-ASG 11
3-LDGEW AND 3-LDGEW AND 3-LDGEW AND
1C |3-LSGEW AND 3-Asg | '7ASG AND 1-ADG| 16 2C |3-LSGEW AND 3-Asc | 27ADG 7 3C  |3-LSGEW AND 3-Asg | 27ADG AND 1-ASG | 17
FIGURE NO. 1 FIGURE NO. 2 FIGURE NO. 3
NOTES
1. FOR OGW IN TENSION, SEE 3AT STRUCTURE SEE DWG NO'S
40-D-5006 AND 40-D—4812 FOR ARRANGEMENT OF BANDS.
2. "LSGEW" — LINE SINGLE GUY EACH WAY.
3. "LDGEW" — LINE DOUBLE GUY EACH WAY.
4. "ASG" — ANGLE SINGLE GUY.
5. "ADG" — ANGLE DOUBLE GUY.
6. "OGW' — OVERHEAD GROUND WIRE.
REFERENCE DRAWINGS
3AT STRUCTURE 138 AND 161KV_ — — . _ __ 40-D-5006
GUY ASSEMBLIES AND DETAILS  — _ ________ 41 6047
3AT STRUCTURE 69 AND 115KV _ _ _ _ _ _ _____ 41 6074
A A
DOUBLE
GUY (FOR OGW) DOUBLE
GUY (FOR OGW) D 6-22-22 ADDED FIGURE 5D GUYING.
A7-KR
C X;ZEEZO TITLE BLOCK REVISION.
B 2;2{5)5&4 REDRAWN .
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
LINE GUYS NOT SHOWN IN THIS VIEW LINE GUYS NOT SHOWN IN THIS VIEW TRANSMISSION LINES
FIGURE|  FOR CONDUCTOR | For ocw | NO. OF FIGURE|  FOR coNDUCTOR | For oew | NO. OF STANDARD GUY ARRANGEMENT
ANCHORS ANCHORS FOR TYPE 3AT STRUCTURES
ZA_ |3-LSGEW 1-ADG 7 5A | 3-LSGEW 2-ADG 8 WITH OVERHEAD GROUND WIRES
4B |3-LDGEW 1-ADG 7 58 |3-LDGEW 2-ADG 8
4C_|3-LDGEW AND 3-LSGEW | 1-ADG 13 5C_ |3-LDGEW AND 3-LSGEW | 2-ADG 14 e -
5D |6-LDGEW 2-ADG 14 DESIGNED T — — — — — — — — AR B — — — = —
FIGURE NO. 4
FIGURE NO. 5 %] APRIL 4, 1986 41 | 6099

REF(S):
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LIST OF MATERIAL
IE)EV{A IEM | quantrTy DESCRIPTION
1 1 1 POLE, HEIGHT AS SPECIFIED ON STRUCTURE LIST
5.45 | 2 1 CROSS ARM ¥—
22.55| 3 1 CROSS ARM BRACE, DOUBLE SPAN, ANGLE, 66" SPAN, 20" DROP
D e 3'-4" 4'-7" =l 9.41| 5 1 POLE TOP BAND, DWG 41 6032
66.38| 8 3 INSULATOR PIN, 3/4''x6 1/2'" SHANK, 8" HIGH, LOCK WASHER
51.30] 10 3 INSULATOR, PIN TYPE, 9" DIAMETER
75.15| 15 3 SETS OF ARMOR RODS, SINGLE SUPPORT FOR ACSR ONLY
‘ TS ‘ 29.10| 17 6  |ARMOR ROD CLIPS FOR ACSR ONLY
) - — S { 94.50| 19 - TIE WIRE PER DWG'S 40-D-3948 OR 41 6083
19.27] 22 2 1/2'"x7" MACHINE BOLT, SQUARE NUT AND LOCK WASHER
19.51| 24 1 5/8"x12" MACHINE BOLT, SQUARE NUT AND LOCK WASHER
19.74| 26 1 3/4"x16" MACHINE BOLT, SQUARE NUT AND LOCK WASHER
PLAN 91.68| 31 4 3'"'x3"'x1/4" FLAT SQAURE WASHER, 13/16" HOLE
91.46| 32 1 3''x3"'x1/4" CURVED SQAURE WASHER, 13/16" HOLE
91.60| 33 2 2''%2"'x1/8" FLAT SQAURE WASHER, 9/16" HOLE
1 64.21| 35 2 LOCKNUT FOR 1/2' BOLT WITH SQAURE NUT
5? 64.22| 36 1 LOCKNUT FOR 5/8'" BOLT WITH SQAURE NUT
- 64.23| 37 4 LOCKNUT FOR 3/4'" BOLT WITH SQAURE NUT
] / . 19.15| - 2 3/8"x4 1/2' MACHINE BOLT
z I K__2 64.20| - 2 LOCKNUT FOR 3/8'" BOLT
: H:f: @t**j@ 91.61| - 4 2''x2"'x1/8" FLAT SQUARE WASHER 7/16" HOLE
21_gn | —mi&m— 91.45| - 1 3''x3"'x1/4" CURVED SQUARE WASHER 11/16" HOLE
- f . " " o N
e [ 3 ; . O DRILLING 3 S8 8 S ol TN T T
@ ~ | ———
A Il | ;
L — il - g T h NOTES
= = = 1. DRILL AND GAIN POLE AS SHOWN ON DRAWING 40-D-3027.
2. A USE OVERHEAD GROUND WIRE ONLY WHEN SPECIFIED.
2 1/2" L . 19.74 @ 3. g\h{EiqlEégagROUND WIRE ATTACHMENT DETAILS ARE SHOWN
f 64.21 ] 91.68 4. POLE GROUNDING DETAILS ARE SHOWN ON 41 1012.
64.23
o o I
@@ [DDEHED’%
EX: A‘

POLE GROUND WIRE, \\\\\\(:::::> &

USED ONLY WHEN SPECIFIED
4\\\\\\ HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

W///\/ Wv\v(r/\« C ?{7%(%226 HISTORICAL REFERENCE
B 5-28-14 REDRAWN
ELEVATION SIDE VIEW s

SUPERSEDES DWG NO. 40-D-3028

UNITED STATES DEPARTMENT OF ENERGY

WESTERN_AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

TYPE SS—-33KV
FLAT TOP CONSTRUCTION

DESIGNED BWREC APPROVED BUREC

ELECTRICAL ENGINEERING MANAGER

®| FEBRUARY 9, 1987 | 41 | 6100
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10'-0"

5 314

-l

1r=3

417

118"

6"

WOOD STRAIN GUY INSULATORS
NOT REQUIRED UNLESS SPECIFIED

POLE GROUND WIRE,

USED ONLY WHEN SPECIFIED*ﬁ\\\\\\

O

W/ N

ELEVATION

29.10

64.22

91.68

Vv
SIDE VIEW

75.41

LIST OF MATERIAL

{E?L IEM | quantrTy DESCRIPTION

1 1 1 |POLE, HEIGHT AS SPECIFIED ON STRUCTURE LIST
5.66 | 2 2 |CROSS ARM ¥-DWG 40-D-3025
22.55| 3 2 |CROSS ARM BRACE, DOUBLE SPAN, ANGLE, 66" SPAN, 20" DROP
9.41| 5 1 |POLE TOP BAND, DWG 41 6032
66.38| 8 &  |INSULATOR PIN, 3/4"x6 1/2" SHANK, 8" HIGH, LOCK WASHER
51.30] 10 6  |INSULATOR, PIN TYPE, 9" DIAMETER
75.41| 16 3 |SETS OF ARMOR RODS, DOUBLE SUPPORT FOR ACSR ONLY
29.10| 17 6 |ARMOR ROD CLIPS FOR ACSR ONLY
94.50| 19 — |TIE WIRE PER DWG'S 40-D-3948 OR 41 6083
19.27] 22 4 |1/2"x7" MACHINE BOLT, SQUARE NUT AND LOCK WASHER
19.51| 24 T |5/8"x12" MACHINE BOLT, SQUARE NUT AND LOCK WASHER
14.55| 27 2 |5/8"x20" DOUBLE ARMING BOLTS WITH 4 NUTS, 4 LOCK WASHERS
1200 29 . |3/4"x20" DOUBLE ARWING BOLT, USE EXTRA NUTS FOR LOCK

NUTS, 4 LOCK WASHERS

91.68| 31 8 |3'x3'x1/4" FLAT SQUARE WASHER, 13/16" HOLE
91.60| 33 4 |2'x2"'x1/8" FLAT SQAURE WASHER, 9/16" HOLE
64.21]| 35 4 |LOCKNUT FOR 1/2" BOLT WITH SQAURE NUT
64.22| 36 9 |LOCKNUT FOR 5/8" BOLT WITH SQAURE NUT
64.23| 37 6  |LOCKNUT FOR 3/4" BOLT WITH SQAURE NUT
91.67| - 8 |3'x3'x1/4" CURVED SQUARE WASHER 11/16" HOLE
% CROSS ARM DRILLING: 3 3/4'x4 3/4"x10'—0" PER DWG 40-D-3025, ITEM 1

4"x5'"x10'-0" PER DWG 40-D-3025, ITEM 2

NOTES

1. NUMBER AND TYPE OF GUYS REQUIRED ARE SHOWN ON
STRUCTURE LIST.

. GUY ARRANGEMENTS ARE SHOWN ON DRAWING NUMBER

41 6082 AND 41 6083.

. DRILL_AND_GAIN POLE AS SHOWN ON DRAWING 40-D-3027.

SIDE TIE TO BE USED ON ANGLE STRUCTURES.

. AUSE OVERHEAD GROUND WIRE ONLY WHEN SPECIFIED.

. OVERHEAD GROUND WIRE ATTACHMENT DETAILS ARE SHOWN
ON 41 6084.

7. POLE GROUNDING DETAILS ARE SHOWN ON 41 1012.

oo AN N

HISTORICAL REFERENCE ONLY
NOT TO BE USED FOR NEW CONSTRUCTION

C 8/20/26 HISTORICAL REFERENCE
A7-KR
B 5-28-14 REDRAWN

A7-DDD

SUPERSEDES DWG NO. 40-D-3029

UNITED STATES DEPARTMENT OF ENERGY

WESTERN _AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINES

TYPE SD-33KV
FLAT TOP CONSTRUCTION

DESIGNED BWREC APPROVED BUREC

‘] FEBRUARY 9, 1987 | 41 | 6101
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LIST OF MATERIAL
PART | quanTrTy DESCRIPTION
5 |POLES, SEE STRUCTURE LIST FOR POLE HEIGHT AND TYPE
! OF GUYING
— |SEE DWG 41 6051 OR 41 6052 FOR GUYING MATERIAL AND
DETAIL
CROSS ARMS—5 1/2"'x5 1/2"xW. DRILL 15/16" HOLES
5.45 2 |FOR THROUGH BOLTS AND 11/16" HOLES FOR SWITCH
MOUNTING BOLTS.
9.41 2 |POLE TOP BAND DWG 41 6082
INSULATOR ASSEMBLIES- DWG 41 1002
W 51.65 6  |33KV [3-10"x5 3/4" UNITS EACH
- > 43KV |4-10"'x5 3/4" UNITS EACH
8 e P P 8 28.80| 6  |BALL CLEVIS-Y TYPE
2'-0" R R 2'-0" 27.71 6 STRAIN CLAMP, LINER AND SOCKET FILLING
2391 42 [5/8"x10" MACHINE BOLT, SQUARE NUT, LOCK NUT AND
o1 % SPRING LOCK WASHER
91.68| 12 |3'x3"x1/4" FLAT SQUARE WASHER, 13/16" HOLE
77.30 6  |1/2"x4" LAG SCREW, FETTER DRIVE
14.77 ,  |7/8"x24" DOUBLE ARMING BOLTS, USE EXTRA NUTS FOR
91.14 LOCK NUTS, 2 SPRING LOCK WASHERS
84.10 1 AIR BREAK SWITCH COMPLETE
| 82.10| 135 FT |NO. 4 AWG BARE ANNEALED COPPER WIRE
. —m—F N - W - o 27.25 2 |COPPER ALLOY GROUND ROD CLAMP
) [TIT_? ( ) Q) SN m—— G o ' 75.50 2 |5/8"x10'-0" COPPERWELD GROUND ROD
197 - 14 /| 31.51 5 LUG FOR NO. 4 COPPER WIRE
= o ~ = = "
: q 2 5/8 | ] 31.50 3 |CONNECTOR FOR NO. 4 COPPER WIRE
T 7 1/2" r 91.70 4 |3 1/2"x3 1/2"x3/8" FLAT SQUARE WASHER, 15/16" HOLE
DD_K?E _ v @ I: j:lf_ED 2 0]o|oo
g l Il o
3 +1[¢] :
My _
] (1 = TWO INTERMEDIATE GUIDES
N— DISPLACE THIS GUY g
i AWAY FROM OPERATING a
W PIPE IF ADDITIONAL @
Wh/\||  CLEARANCE IS REQUIRED
! 4 REFERENCE DRAWING 40-D-5327
W i
Ay e A ,
(\y A M V\'H WWW L INSULATOR-LAPP
Wi GAIN POLE TO FIT OPERATING (M y— NO. 8138 OR EQUAL
E HANDLE AND PIPE SUPPORT BASES a—
N
—
:J y
N “, /MINIMUM DISTANCE TO HISTORICAL REFERENCE ONLY
_\ \ (W GROUND SHALL BE 4'-0" NOT TO BE USED FOR NEW CONSTRUCTION
Y WM
4 v ‘W t . W
\MMMN W < e
@ C 8/20/26 HISTORICAL REFERENCE
A7-KR
5-28-14 REDRAWN .
W W B |50
SUPERSEDES DWG NO. 40-D-3064
UNITED STATES DEPARTMENT OF ENERGY
WERTERN ARFA FOWER ADMINTSTRATION
VOLTAGE P R w *
33KV | 5'=0" | 3'=0" |11'—0" TRANSMISSION LINE STANDARDS
44KV 6'—0" | 4'—0" [13'—0"
[YPE HSWT-33 AND 44KV
AIR BREAK SWITCH STRUCTURE
DESIGNED BUWREC APPROVED BUWREC
°| FEBRUARY 9, 1987 | 41 | 6102

REF(S):
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STRUCTURE MATERIAL
FIET | quanTITY DESCRIPTION
1 3 POLE, SEE STRUCTURE LIST FOR HEIGHT
2 2 FOUR—WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES)
8 1/29x4 LAG SCREWS (2 PER BAND)
8 1 3/8¢ FLAT ROUND WASHER WITH 9,162 HOLE (2 PER BAND)
SINGLE POLE-TG-POLE TIES 3 3 FOUR-WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3112 SERIES)
. ; 1/29 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT,
% NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL
\ =y 5 AS REQD | 7/16% HIGH STRENGTH WIRE (SEE SPECIFICATIONS)
\ \ T [ 6 5 AUTOMATIC COMPRESSION FITTING WITH SHORT BAIL
7 5 1/4x2x17 CONNECTING LINK PAIR WITH 3/49x 2 1/2 BOLT, 2 NUTS, AND COTTER KEY
:2 SINGLE POLE-TO-POLE TIE 8 3 1/4x3x17 CONNECTING LINK PAIR WITH 3/4#x 2 1/2 BOLT, 2 NUTS, AND COTTER KEY
it 9 6 2 1/2 SHEAVE WHEEL SUITABLE FOR 7,169 WIRE
f i 10 1 7/8%x12 CLEVIS-EYE TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO. AS2545-D)
© 11 2 7/8%x12 CLEVIS-CLEVIS TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO. AS52545-C)
12 1 YOKE PLATE
| DETAIL A 13 7 TWISTED SHACKLE
/ 14 AS REQD |NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES
A Wm F M 15 2 OVERHEAD GROUND WIRE SUSPENSION ASSEMBLY
q a1 16 3 PARALLEL GROOVE CLAMP 2-BOLT, COPPER ALLOY
17 3 POLE BOTTOM PLATE (BLACKBURN NO. 110 OR EQUAL) ATTACHED TO POLE
& POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
18 3
| COMPANY
MINIMUM CLEARANCE
BETWEEN CONDUCTOR
AND GUY
€ SURVEY NOTES
/ 1. POLES SHALL BE RAKED 1/4 INCH FOR EACH FOOT OF
POLE LENGTH AGAINST STRAIN.
2. ALL HOLES IN WOOD SHALL BE BORED 1,8 INCH LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS.
3. HOLES IN CONNECTING LINK PAIRS SHALL BE SIZED
1/16 INCH LARGER THAN CONNECTING BOLTS IN
TURNBUCKLES AND STRAIN BANDS. BOLTS SHALL BE
FURNISHED WITH 2 NUTS AND COTTER KEY.
4. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES. SEE STANDARD DRAWING 41 6138.
K
REFERENCE DRAWINGS
WOOD POLE STRUCTURES
GROUNDING DETAILS _ _ _ _ _ _________ 41 1012
OVERHEAD GROUND WIRE ASSEMBLY
) DETAILS FOR WOOD POLE STRUCTURES ___ _ _ _ 41 1019
; y o ; R / SUSPENSION INSULATOR ASSEMBLIES
- —  —— SINGLE STRING— — — — — — — —— —_ ______ 41 1020
DETAIL A DOUBLE STRING_ _ _ _ ________ """~ 41 1021
OPTICAL GROUND WIRE ASSEMBLIES. _ _ __ _ _ __ 41 1031
TYPICAL DETAILS FOR DEAD END TEES_ _ _____ 41 6138
GUY ASSEMBLIES AND DETAILS._ _ __ ___ ____ 41 6047
GUY ARRANGEMENT, FOR TYPE 3A AND 3AB
| STRUCTURES WITH OVERHEAD GROUND WIRES _ _ _ 41 6053
RSN //////’///////’/// ‘ W%WW | PR
() 18 INCHES FOR UNCULTIVATED [|
! (14) 1 LAND AND 24 INCHES FOR L.
CULTIVATED LAND
12-28-05 ADDED REFERENCE DRAWINGS, STAR LOCK AND ADDED
ELEVATION B A7-KKR NOTE 4.
A 1-31-00 REVISED AND REDRAWN ON CAE SYSTEM
A3-KKR
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — GOLDEN, COLORADO
o TAce—DIVENSION A 5 c p 7 STANDARD DESIGNS
B 100 50 5% 50 50 TRANSMISSION LINES
161KV 10-0 5-6 5-6 6-6 24-0 TYPE 3A-1 138, 161 AND 230KV
230KV 11-0 6-5 6-6 7-6 25-0 MEDIUM ANGLE STRUCTURE
DESIGNED KAREN ROWE APPROVED _DOUG HANSON __
CIVIL (E;EgINEERING
OVERHEAD GROUND WIRE ATTACHMENT .
A] APRIL 28, 1989 | 41 | 6103
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MINIMUM CLEARANCE
BETWEEN CONDUCTOR AND GUY

L
T

SINGLE POLE-TO-POLE TIE

/Q SURVEY

\

STRUCTURE MATERIAL

DESCRIPTION

POLE, SEE STRUCTURE LIST FOR HEIGHT

FOUR-WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES)

1/2%x4 LAG SCREWS (2 PER BAND)

1 3/82 FLAT ROUND WASHER WITH 9/16% HOLE (2 PER BAND)

1/2% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT,
NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL

7/16% HIGH STRENGTH WIRE (SEE SPECIFICATIONS)

AUTOMATIC COMPRESSION FITTING WITH SHORT BAIL

1/4x2x17 CONNECTING LINK PAIR WITH 3/4%x2 1/2 BOLT, 2 NUTS, AND COTTER KEY

2 1/2 SHEAVE WHEEL SUITABLE FOR 7/162 WIRE

7/8%x12 CLEVIS-EYE TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO. AS2545-D)

7/88x12 CLEVIS-CLEVIS TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO. AS2545-C)

YOKE PLATE

TWISTED SHACKLE

NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES

OVERHEAD GROUND WIRE SUSPENSION ASSEMBLY

PARALLEL GROOVE CLAMP 2-BOLT, COPPER ALLOY

POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE

EXTENSION BRACKET, 1-9, COMPLETE WITH 3/4 ATTACHMENT BOLTS,
(EQUAL TO HUGHES BROS NO. 2822.8)

BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)

18 BOLT, 2 NUTS, AND COTTER KEY

POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
COMPANY

PART
NO. | QUANTITY
1 3
2 4
8
8
3 4
4 AS REQD
5 6
6 5
7 6
8 1
9 2
10 1
11 2
12 AS REQD
13 2
14 3
15 3
16 3
17 3
B 3
-
19 3
11_gn
qT b
|
\
16
D)
il
DETAIL A

GROUNDING DETAILS — _ _ _ _ _ _ _ ___ ___ 41 1012
OVERHEAD GROUND WIRE ASSEMBLY
2z - AL DETAILS FOR WOOD POLE STRUCTURES _ _ _ _ __ 41 1019
SUSPENSION INSULATOR ASSEMBLIES
SINGLE STRING_ — — — — — — _ _ _ _ ______ 41 1020
DOUBLE STRING_ _ — — — — __ _ _ _ ___ ___ 41 1021
OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ _ _ __ 41 1031
TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ _ _ 41 6138
GUY ASSEMBLIES AND DETAILS_ __ _ _ _ _____ 41 6047
\ T GUY ARRANGEMENT, FOR TYPE 3A AND 3AB
STRUCTURES WITH OVERHEAD GROUND WIRES _ _ _ 41 6053
| /|
18 INCHES FOR UNCULTIVATED
LAND AND 24 INCHES FOR
CULTIVATED LAND
C 12-28-05 ADDED REFERENCE DRAWINGS, STAR LOCK AND
A7-KKR NOTE 4.
B ggfﬁngO FILLED IN BUBBLES ON DETAIL A.
Alz31-00 REVISED AND REDRAWN ON CAE SYSTEM
A3-KKR
ELEVATION UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — GOLDEN, COLORADOQ
o T ce—DIVENSTON A 5 c p 7 STANDARD DESIGNS
138KV 00" 50 5 6 70 240" TRANSMISSION LINES
161KV 10'—0" 56" 56" 76" 25'—0" OVERHEAD GROUND WIRE ATTACHMENT TYPE 3AB-1 138, 161 AND 230KV
230KV 11'—0" 6'-5" 6'—6" 8'—6" 25'—0" MEDIUM ANGLE STRUCTURE
DESIGNED KAREN ROWE APPROVED DOUG HANSON __
CIVIL ENGINEERING MANAGER
Fo]  APRIL 28, 1989 | 41 | 6104

NOTES

1. POLES SHALL BE GIVEN RAKE OF 1/4 INCH FOR EACH
FOOT OF POLE LENGTH AGAINST STRAIN.

2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS.

3. HOLES IN CONNECTING LINK PAIRS SHALL BE SIZED
1/16 INCH LARGER THAN CONNECTING BOLTS IN
TURNBUCKLES AND STRAIN BANDS. BOLTS SHALL BE
FURNISHED WITH 2 NUTS AND COTTER KEY.

4. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES. SEE STANDARD DRAWING 41 6138.

REFERENCE DRAWINGS
WOOD POLE STRUCTURES
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L L STRUCTURE MATERIAL
6" /2 /2 2/2 /2 2/2 /2 6" QUANTITY
7 " " | — PART [ WITH OVERHEAD | W/OUT OVERHEAD DESCRIPTION DWG NO.
6 el 1. 6 NO. | GROUND WIRES | GROUND WIRES 41
6" 6" 69KV [ 115kv | 69KV [ 115KV
™ ™ — " T 1 4 4 4 4 POLE
‘ | ! ‘ 5.56 6 6 6 6 |CROSSARM, WOOD, 2 5/8'x9 1/2"x13'-0" (TYPE 4S)
I T T T T T ] 5.59 6 6 6 6 |CROSSARM, WOOD, 2 5/8''x9 1/2"'x16'-0" (TYPE 4S-1)
( ) (l D ( ) (] D ( ) (] D ( ) 14.75] 6 6 6 6 |BOLT, DOUBLE ARMING, 7/8"x20" WITH 4 NUTS
[ Ll L . Ll . L Ll 1 19.32 12 12 12 12 |BOLT, MACHINE, 1/2"x12"
| 19.45] 12 12 12 12 |BOLT, MACHINE 5/8"x5'
L 31.81] 24 24 24 24 |CONNECTOR, 4' SHEAR PLATE, FOR 7/8'" BOLT
-~ 40.52| 3 3 3 3 |FITTING, PHASE 6038
g_%? ] 64.21] 12 12 12 12 |LOCKNUT, 1/2" BOLT
o 64.22] 12 12 12 12 |LOCKNUT, 5/8" BOLT
L 68.30 12 12 12 12 [PLATE, FLAT GAIN 6038
‘ |‘ @ 64.22 68.82 | 12 12 12 12 |PLATE, RIBBED TIE 6038
< [4s — 3 3/8"x4 3/8"
T 91.12 22.90|3 OR 6|3 OR 6|3 OR 6| 3 OR 6 [X-BRACE, 2-PIECE 6029
ol = @ [45T =3 3/8'x5 378"
| ; 91.62 79.50] 3 3 3 3 |SHACKLE, TWISTED 5038
- @ 91.11] 12 12 12 12 |LOCKWASHER, SPRING, 1/2" BOLT
& ,4H_|4, @ 9112 12 12 12 12 |LOCKWASHER, SPRING, 5/8" BOLT
yamn . ITn 91.14] 12 12 12 12 |LOCKWASHER, SPRING, 7/8" BOLT
I H —_ o _ H | 91.60| 24 24 24 24 |WASHER, SQUARE FLAT, 2"x2"'x1/8'", 9/16" HOLE
T T S @ 91.62 12 12 12 12 |WASHER, SQUARE FLAT, 2 1/4"x2 1/4"x3/16", 11/16" HOLE
" ¥ | CROUNDING MATERIAL, PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
£ INSULATOR MATERIAL
* SINGLE STRING
¥ bl 2 PART | SINGLE STRING [\ -0 ™) DESCRIPTION DWGMNO.
Y i 69KV | 115KV | 69KV [ 115KV
i ﬁ 0 3 3 3 3 |HOOK, SUSPENSION 1003
LINE GUYS~ \‘ \ 12 21 12 21 |INSULATOR, SUSPENSION TYPE, 5 3/4'" SPACING 1000
5 5 ~ _ [ROD, ARMOR, TAPERED, SINGLE SUPPORT (FOR ACSR ONLY) 1000
z z ROD, ARMOR, PREFORMED, SINGLE SUPPORT (FOR ACSR ONLY) | 1000
2/2 2/2 2/2 2/2 3 3 - — |CLAMP, SUSPENSION WITH SOCKET FITTING (FOR CONDUCTOR) | 1000
- - - - 6 6 |CLAMP, SUSPENSION WITHOUT CONNECTOR
5 , [ROD. ARMOR, TAPERED, DOUBLE SUPPORT (FOR ACSR ONLY)
N N ROD, ARMOR, PREFORMED, DOUBLE SUPPORT (FOR ACSR ONLY)
- - 3 3 |YOKE, COMPLETE WITH FITTINGS
22.90,
OVERHEAD GROUND WIRE MATERIAL
SUSPENSION | DEAD END | TENSION DESCRIPTION DWG NO. 41
- 2 2 CLIP, GROUND WITH 3/4"x2 1/2'" CONE HEAD BOLT 6030
. - 2 4 DEAD END, COMPRESSION TYPE, FOR OGW
DEAD END TENSTION \O& 58.13 - 2 4 LINK, CONNECTING, PR. 6030
A2\ 64.20 2 - = LOCKNUT, 3/8" BOLT
DETAIL OF OVERHEAD GROUND WIRE ATTACHMENT ] 2 . e e
75.42 2 SETS - = ROD, ARMOR, PREFORMED
FOR TWO X-BRACES INSTALL 0R 77.27 2 4 4 LAGSCREW, 1/2"x4", FETTER DRIVE THREAD
| BOLTS 18" APART 79.10 20 - - SHACKLE, ANCHOR TYPE
q X-BRACE , _
i 91.22 - 4 4 WASHER, ROUND FLAT, 1 3/8" OD, 9/16' HOLE
9.20 - 2 2 BAND, FOUR-WAY STRAIN 6030
9.38,
JTL, J‘LL, y - % 9.939400R 2 - - BAND, POLE TOP 66%33‘2 %003357
—FOR 75' STRUCTURE AND UNDER > 27.85
INSTALL ONE X-BRACE, FOR 80' [ 1 T i R 21 - —  |CLAMP, SUSPENSION, WITH 2 1/4" LINK
STRUCTURE AND OVER INSTALL - 27.86
TWO X-BRACES _ 29.40 2 - - CLIP, GROUND WITH 3/8'"x1 1/2'" CARRIAGE BOLT 6034
XY Z 2 N 7 X X N7 NS 2
REFERENCE DRAWINGS
L u DRILLING AND GAINING DETAILS WITH OGW
30° PROTECTIVE ANGLE _ _ _ _ __ — 41 6021
GUY ARRANGEMENT-ASSEMBLY-H-FRAME_ _ 41 6051 & 41 6052
DRILLING AND GAINING DETAILS (WITHOUT OGW)_ __41 6066
DRILLING AND GAINING DETAILS WITH OGW
39° PROTECTIVE ANGLE _ — 41 6068
DRILL 9/16"
5 DRILL 9/16" B |3—2—M |REDRAWN.
NEE /2 /2 6" A7-DDD
-2
« I SINGLE STRING WITH YOKE~ DETAIL OF SUPERSEDES DWG NO. 40-D-5425
=i g =t CROSSARM ATTACHMENT VESTERN AREA POWER AOMINISTRATION
} ; } } f f ; NOTES CORPORATE SERVICES OFFICE — LAKEWGOD, COLORADQ
3 3
RiLL 15y - ORILL 11,16 ‘ - o 1. USE THO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY STANDARD DESIGNS
: A 2. A ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT REQUIRED TRANSMISSION LINES
+ "’J. WHEN TYPE B POLE TOP BAND, DWG NO. 41 6035 IS USED.
\ || ‘ || / WITH OGW WITHOUT FOR VERTICAL ANGLES GREATER THAN 20°, USE LARGE TYPE 4S AND 4S-1, 69 AND 115KV
[ _ J_J F— L L _ i TYPE | VOLTAGE L z 22 R ANGLE, SUSPENSION CLAMP PART NO. 27.85.
W [ M N T i 30° 390 3. % WHEN AN ADDITIONAL DISC IS USED ON ANGLE SUSPENSION STRUCTURE
1] J 1 PROTECTIVE | PROTECTIVE STRUCTURES, AT RAILROAD OR MAIN HIGHWAY CROSSINGS,
- > ANGLE ANGLE THIS DIMENSION SHALL BE INCREASED ONE FOOT.
Q 45 69KV & 9'—0" 416" 110" 13'=0" | 120" | 8'=0" | 2'—0" 4. ;OEEEATER LENGTH MAY BE REQUIRED FOR EXTRA LARGE DESIGNED BUREC_ _ APPROVED BUREC__ _
> ss1] TS0V ] o0 46 | 10" ]16'07]15'0"] 7'6" ] -0 5.~ USE ONLY WHEN SPECIFIED
o DETAIL OF CROSS ARM DRILLING . o wAY 7, 1988 ] 7 [ 6105

Return to TOC



Sep 28, 2010- 9:22am

Plotted By:denton

IMAGES:

111

CeerP2lbg P 9:12gMWd ptisif Bya dentent@ Noepust st stnist dwgstdestorSaesd 0By Db adBienttash_Sstved M7 280 7ert 2 1BSERM

3 —gn

40 —Q"

CONCAVE
FACE
|
=
(&)
=z
[T
-
Ll
|
o
a
n
-
W:;
F==1
DEPTH OF SET
POLE
LENGTH (FT))| SET
40 TO 10% OF
90 L PLUS
INCL 2 FT
90 TO 100 | 11 FT
105 TO
125 INCL 12 F7

GROUND LINE

o
M o
! &
cp’z
\
e -
ol
)
>
3 o
[ 3
&’r
By
L v
o
DETAIL A
PATTERN FOR
HOLE DRILLING
TEMPLATE
ROWS AT 2" SPACING
2" EDGE
DISTANCE
SECTION A-A
Br
> R
7/168 HOLES Ar C.’ x ST —*A
ol & GROUND LINE
> -
¥ e (<T\-.:\\¥
oF MOTSTURE. ¥ - AN 7/16% HOLES
OF MOISTURE o =N
" seE DETAIL A
>
_I

NOTES

1. ALL HOLES TO BE MADE BEFORE TREATMENT

2. ALL HOLES SHALL BE COMPLETELY DRILLED THROUGH
THE POLE FROM ONE DIRECTION

3. HOLES SHALL RUN PARALLEL TO CONDUCTOR

B (751503 REVISED TITLE BLOCK ONLY.
A7-DH
A |3:-27-95 | crance DRILLED ZoNE

A2-RMC

ITED STATES DEPARTMENT OF ENERGY

WESTENRN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
DOUGLAS FIR POLES

VIEW B-B | DRILLING DETAILS
B
GROUND LINE HOLE DRILLING B g SISO G TR
A JUNE 10, 1988 | 41 | 6106
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STRUCTURE MATERIAL

fo, |auanTITY DESCRIPTION

1 3 POLE, SEE STRUCTURE LIST FOR HEIGHT

2 4 FOUR—WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES) (SEE NOTE 4)

B 1/29x4 LAG SCREWS (2 PER BAND)
8 1 3/8¢ FLAT ROUND WASHER WITH 9,162 HOLE (2 PER BAND)
SINGLE POLE-TO-POLE TIES 3 3 FOUR—WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3112 SERIES) (SEE NOTE 4)
. ; 1/2% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT
AND LOCKNUT). HUGHES 2718.55 OR EQUAL
o ¥ \ L L\ 5 | AS REQD | 7/16¢ HIGH STRENGTH WIRE (SEE SPECIFICATIONS)
\ T 6 5 AUTOMATIC COMPRESSION FITTING WITH SHORT BAIL
7 5 1/4x2x17 CONNECTING LINK PAIR WITH 3/49x2 1/2 BOLT, 2 NUTS, AND COTTER KEY
8 3 1/4x3x17 CONNECTING LINK PAIR WITH 3/49x2 1/2 BOLT, 2 NUTS, AND COTTER KEY
SINGLE POLE-TO-POLE TIE /® 9 5 2 1/2 SHEAVE WHEEL SUITABLE FOR 7,16 WIRE
10 1 7/8%x12 CLEVIS-EYE TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO. AS2545-D)
n 2 7/89x12 CLEVIS-CLEVIS TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO. AS2545-C)
DETAIL A 12 1 YOKE PLATE
3 2 TWISTED SHACKLE
,%[ 14 | AS REQD |NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES
/ 6 3 |PARALLEL GROOVE CLAMP 2-BOLT, COPPER ALLOY
M jm 17 3 |POLE BOTTOM PLATE (BLACKBURN NO. 110 OR EQUAL) ATTACHED TO POLE
/ POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
18 3 COMPANY
/
/
/
//
MINIMUM CLEARANCE NOTES

BETWEEN CONDUCTOR AND GUY 1. POLES SHALL BE RAKED 1/4' FOR EACH FOOT OF POLE

LENGTH AGAINST STRAIN.
2. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER THAN
THEIR RESPECTIVE BOLT DIAMETERS.
3. HOLES IN CONNECTING LINK PAIRS SHALL BE SIZED
€ SURVEY 1/16" LARGER THAN CONNECTING BOLTS IN TURNBUCKLES
AND STRAIN BANDS. BOLTS SHALL BE FURNISHED WITH
2 NUTS AND COTTER KEY.
4. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES. SEE STANDARD DRAWING 41 6138.

LK
o REFERENCE DRAWINGS
GUY ARRANGEMENT, FOR TYPE 3A AND 3AB
STRUCTURES WITH OVERHEAD GROUND WIRES_ _ _41 6053
SUSPENSION INSULATOR ASSEMBLIES
SINGLE STRING_ _ — — — _ _ __ _ _ ______ 41 1020
DOUBLE STRING_ _ _ _ _ _ _ __ _ __ _ __ __ 41 1021
7 7 WOOD POLES STRUCTURES
7 -t 7 > il GROUNDING DETAILS- _ — __ __ ____ ___ _ 41 1012
OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLES STRUCTURES_ _ _ _ _ 41 1019
DETAIL A GUY ASSEMBLIES AND DETAILS_ _ _ _ _ _ _ __ _ _ 41 6047
OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ _ _ _ _ 41 1031
TYPICAL DETAILS FOR DEAD-END TEES_ _ _ _ _ _ _- 41 6138
|
|
1
| % e
18 INCHES FOR UNCULTIVATED [| | i
(14) LAND AND 24 INCHES FOR i -
CULTIVATED LAND ©
o e B 01-06-05 |REVISED REFERENCE DRAWINGS. ADDED STAR-LOCK AND
A7-KKR NOTE 4.
A 12731796|RE\/ISED AND REDRAWN ON CAE SYSTEM
A3—
UNITED STATES DEPARTMENT OF ENERGY
ELEVATION WERTERN AREALOWER, ADMIN TS TRATAN
STANDARD DESIGNS
VOLTAGE DIMENSION A B C K Z TRANSMISSION LINES
T15KV 10'-0" 4 Q" 5 6" 50" 18'-0" TYPE 3A-1 69 AND 115KV
69KV 10'-0" 26" 56" 36" 13'-0" MEDIUM ANGLE STRUCTURE
DESIGNED KAREN ROWE APPROVED DOUG HANSON __
CIVIL ENGINEERING
MANAGER
OVERHEAD GROUND WIRE ATTACHMENT Fo ] APRIL 25, 1989 | 41 [ 6107
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STRUCTURE MATERIAL
o, | auanTITY DESCRIPTION
1 3 POLE, SEE STRUCTURE LIST FOR HEIGHT
2 4 FOUR-WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES) (SEE NOTE 4)
8 1/28x4 LAG SCREWS (2 PER BAND)
SINGLE POLE-TO-POLE TIES 8 1 3/86 FLAT ROUND WASHER WITH 9/16# HOLE (2 PER BAND) (SEE NOTE 4)
19 3 . 1/29 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
/Q] % LOCKNUT). HUGHES 2718.55 OR EQUAL
‘ \ . 4 AS REQD |7/16# HIGH STRENGTH WIRE (SEE SPECIFICATIONS)
\ \ T 5 6 AUTOMATIC COMPRESSION FITTING WITH SHORT BAIL
L 6 5 1/4x2x17 CONNECTING LINK PAIR WITH 3/4%x2 1/2 BOLT, 2 NUTS, AND COTTER KEY
6 7 6 2 1/2 SHEAVE WHEEL SUITABLE FOR 7/168 WIRE
SINGLE POLE-TO-POLE TIE 8 1 7/89x12 CLEVIS-EYE TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO. AS2545-D)
9 2 7/B8x12 CLEVIS—CLEVIS TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO. AS2545-C)
10 1 YOKE PLATE
11 2 TWISTED SHACKLE
12 AS REQD [NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES
14 6 PARALLEL GROOVE CLAMP 2-BOLT, COPPER ALLOY
‘ S / 15 3 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
M 16 3 EXTENSION BRACKET, 1'—9", COMPLETE WITH 3/4" ATTACHMENT BOLTS AND GUY PLATE
(EQUAL TO HUGHES BROS NO. 2822.8)
5 17 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)
/ 18 3 1% BOLT, 2 NUTS, AND COTTER KEY
POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
19 3
| COMPANY
MINIMUM CLEARANCE M)
BETWEEN CONDUCTOR AND GUY ¢ SURVEY
/ .
NOTES
A 1. POLES SHALL BE GIVEN RAKE OF 1/4" FOR EACH FOOT OF
> POLE LENGTH AGAINST STRAIN.
T 0 2. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER THAN
THEIR RESPECTIVE BOLT DIAMETERS.
‘ 3. HOLES IN CONNECTING LINK PAIRS SHALL BE SIZED
‘ 1/16" LARGER THAN CONNECTING BOLTS IN TURNBUCKLES
AND STRAIN BANDS. BOLTS SHALL BE FURNISHED WITH 2
NUTS AND COTTER KEY.
4. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
16 CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING CLIP
0 ASSEMBLIES ARE NOT REQUIRED WITH DEAD END TEES.
) SEE STANDARD DRAWING 41 6138.
K
REFERENCE DRAWINGS
GUY ARRANGEMENT, FOR TYPE 3A AND 3AB
ol STRUCTURES WITH OVERHEAD GROUND WIRES_ _ _41 6053
SUSPENSION INSULATOR ASSEMBLIES_ _ _ _ _ _ _ _
SINGLE STRING_ _ _ _ _ _ _ _ _ _ _ _ ___ _ 41 1020
.z .z DETAIL A DOUBLE STRING_ _ _ _ _ _ _ _ _ _ _ _ ___ _ . 41 1021
7 - 7 - OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ _ _ _ _: 41 1031
TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ _ _: 41 6138
WOOD POLES STRUCTURES
GROUNDING DETAILS_ _ _ _ _ _ _ _ _ _ _ _ ___ 41 1012
OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLES STRUCTURES _ _ _ _ _ 41 1019
| 1 GUY ASSEMBLIES AND DETAILS_ _ __ _ _ _ _ __ _: 41 6047
\
]
\
[| 18 INCHES FOR UNCULTIVATED [| | .
L LAND AND 24 INCHES FOR L ©
CULTIVATED LAND 3
= C 08-24-06 ADDED PART NO. 18
© A7-KKR
¥ B 02-22-05 REVISED REFERENCE DRAWINGS. ADDED STAR-LOCK AND
A7-KKR NOTE 4.
A 12731796|RE\/ISED AND REDRAWN ON CAE SYSTEM
A3—
ELEVATION UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
oL Taor—DIVERSTON A 5 c p 7 STANDARD DESIGNS
15KV 00" 70" 5 6 5o 196" TRANSMISSION LINES
BIKV 10'—0" 2'—6" 56" 46" 14 —6" OVERHEAD GROUND WIRE ATTACHMENT TYPE 3AB-1 69 AND 115KV
MEDIUM ANGLE STRUCTURE
DESIGNED KAREN ROWE APPROVED DOUG HANSON
CIVIL ENGINEERING MANAGER
]  APRIL 28, 1989 | 41 [ 6108
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STRUCTURE MATERIAL
e g § QUANTITY
v T PioT [ 4BT WITH OGW [ 3BT WITHOUT OGW DESCRIPTION Dwe No-
= .
PREFORMED { 69KV 115KV 69KV 115KV
ARMOR ROD i © _ bREFORMED 1 4 4 3 3 |poLE
ARMOR ROD 9.23 6 6 6 6 |BAND, FOUR-WAY STRAIN, TYPE B 6031
29.50| 6 6 6 6 |CLIP, GROUND WITH 3/4''x2 1/2" CONEHEAD BOLT | 6030
58.06| 9 9 9 9 |LINK, CONNECTING PAIR 6031
------- 64.23| 6 6 6 6 |LOCKNUT, FOR 3/4" BOLT
77.27| 12 12 12 12 |LAG SCREW, 1/2'x4", FETTER DRIVE THREAD
91.22] 12 12 12 12 |WASHER, ROUND FLAT, 1 3/8" OD, 9/16' HOLE
\‘§‘ # | GROUNDING MATERIAL, PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
AN
e% INSULATOR MATERIAL
X ) DWG
SECTION A—A SECTION B-B \\ SECTION C-C pﬁg‘r SINGLE STRING |DOUBLE STRING # DESCRIPTION NG 41
ﬁ DETAIL OF OVERHEAD GROUND WIRE AND POLE TIE ATTACHMENT ) 69KV | 115KV | 69KV | 115KV
- 7 7 27.51 6 6 6 6 |CLAMP, PARALLEL GROOVE, 3-BOLT, FOR CONDUCTOR
L
| 27.71 CLAMP, STRAIN SOCKET FITTING, FOR CONDUCTOR 1002
OR 9 9 9 9 DEAD END, COMPRESSION TYPE WITH SOCKET FITTING, FOR [ |44y
35.11 CONDUCTOR
115KV-SINGLE STRING-9 DISCS PER STRING 3810 9 9 - ~  |CONNECTOR, BALL EYE
69KV-SINGLE STRING-6 DISCS PER STRING 51.65 | 54 81 108 162 |ghaarng ks, SUSPENSION TYPE, 107 DIANETER, 5 374" | 4009
98.58 - - 18 18 |DOUBLE YOKE ASSEMBLY, COMPLETE WITH FITTINGS 1004
OVERHEAD GROUND WIRE MATERIAL
PART NO. | QUANTITY DESCRIPTION DWG NO. 41
9.20 4 BAND, FOUR-WAY STRAIN 6030
9.38, 9.39, 6034, 6035,
S 40 2 BAND, POLE TOP 8036, 6037
27.30 6 CLAMP, GUY, 3-BOLT, 6" LONG
27.86 2 CLAMP, SUSPENSION, WITH 2 1/4" LINK
29.40 2 CLIP, GROUND, WITH 3/8"x1 1/2" CARRIAGE BoLT |9034. 6035,
- , , 6036, 6037
29.50 4 CLIP, GROUND, WITH 3/4"x2 1/2" CONEHEAD BOLT 6030
35.20 2 DEAD END, COMPRESSION TYPE
58.11 2 LINK, CONNECTING, PAIR 6030
58.12 2 LINK, CONNECTING, PAIR
58.13 2 LINK, CONNECTING, PAIR
DETAIL OF CONDUCTOR DEAD END AND TENSION ASSEMBLY AND POLE ATTACHMENT 64.20 2 LOCKNUT, FOR 3/8" BOLT
<J 64.23 4 LOCKNUT, FOR 3/4" BOLT
A 77.27 8 LAG SCREW, 1/2''x4", FETTER DRIVE THREAD
/ LOCATE BAND SO THAT POLE TO POLE TIE 6034, 6036,
h WILL BE A MINIMUM OF 18" BELOW 79.10 27 SHACKLE, ANCHOR TYPE o 6035
OVERHEAD GROUND WIRE 82.30 170 FT_ |STEEL STRAND, 7-WIRE, 7/16" SIEMENS-MARTIN
I 2% - (POLE-TO-POLE TIES)
(PR - - — (SRS - - W — 115KV-DOUBLE STRING-9 DISCS PER STRING 91.22 8 WASHER, ROUND, FLAT, 1 3/8'" OD, 9/16'" HOLE
69KV-DOUBLE STRING-6 DISCS PER STRING : ’ ’ ’ :
N | 93.10 6 SHEAVE WHEEL, FOR 7/16" SIEMENS-MARTIN 6030
i l\ N : STRAND
l‘lw [ < o 75.42 2 SETS |ROD, ARMOR, PREFORMED
|\ |
“‘. “ N NOTES
1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
—Hit— _— STRAIN BAND.
o9 2. A ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT REQUIRED
oA s WHEN TYPE B POLE TOP BAND, DWG NO 41 6035 IS USED.
j 5 —_— ! . 7 USE ONLY WHEN SPECIFIED.
| I
V4 . 7 « 7 C
4 | P % ¢ AN E %"éiLEEZSEEEEOBE%ET REFERENCE DRAWINGS
V4 V4 o
g | AN e N AN L STRUCTURE ONLY
y ya \ J \ \ " GROUNDING DETAILS_ _ _ _ _ __ __ ______ _ 411012
} GUY ARRANGEMENT_ _ _ _ _ T 41 6095
| q DETAIL OF DOUBLE INSULATOR
| \ STRING ASSEMBLY #
: B |i;25éé |REDRAWN.
l SUPERSEDES DWG NO. 40-D-4814
l ggggﬁgus{ERES A UNITED STATES DEPARTMENT OF ENERGY
| WITHOUT WESTERN AREA POWER ADMINISTRATION
| WITH OGW OGW CORPORATE_SERVICES OFFICE — LAKEWOOD, COLORADQ
VOLTAGE S Z
| 30° 39° STANDARD DESIGNS
PROTECTIVE|PROTECTIVE
| TECTIVE PROTECT TRANSMISSION LINES
o an oo oo oo TYPE 3BT/4BT 69 AND 115KV
6okv | 1070 | 56" 1 1-0" 18-0 MINI"20 BRANCH LINE STRUCTURE
115KV 1OI_0II 5I_6II 1I_OII 8I_OII MIN 12I_OII
DESIGNED BWREC APPROVED BUREC
9
Al  MARCH 20, 1991 | 41 | 6109
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517"

»!

2'-5 172"  2'-5 172"

= SERIES CKT AND PRIMARY ROOF ING
(6) PRIMARY OR SERIES CKT 2
‘ q \ A S S B ¢ A B ¢ PRIMARY 450
L0 : e T =1 NE P
p—— = -4 —H & = ]
@ T e Nl e, o | ) L e T o o
| =5 | I | )
@) Gy ). D) g 1] NAL L L A 3 113 B & J 1] NAL L L A | PN }L
- @ @ 1 6 N P [ N « = M B I e - N R, gy =1 B :lﬁ . )
T 49 ® =|3 - ::#E‘f f,,,,;¥77777/277775 T - »4%7, SRS N N 7 11/16" HoLE—] |
* =/ / AN % + J S | |7 SeriES ckT
cls : N A s s & N AND_PRIVARY jL
e ﬁ i A A ﬁ A A A } I L SAME_HEIGHT -
e =]
e | ‘ B il ] S
o ?Q T T T | ‘ | | |
E < DLE) z A s S B C BN
TELEPHONE o (59 . | b A3 2 B ¢
CIRCUITS S oo | SECONDARY Ty B — - —L——L LEJL “ e | G :ﬁ it
- S g SRR N (I N I N
— oo > _ L T, N 7
il = il N 7
W o =1 ! Nz
7%%7 2|2 = | /
= 4 | o
] Y@
. a0
o= <
\STENCIL POLE NUMBER SIDEVIEW Jg z™ 0o SECONDARY
ON SIDE OF POLE FACING = -1
\ APPROACHING TRAFFIC _ L o
0o
- 1 - _ - R
o 1k7 i L ROOFING AND
d TELEPHONE WIRES 5|z GAINING POLE
<=
| TELEPHONE
[ WIRES
o __ _ _—— d_ _
ELEVATION TYPICAL LINE POLES ’\'\/\/J\V
" " " " " ]
TYPE "A TYPE '"B TYPE ''C
125 1/2" 20 1/2" 2'=0 1/2" 1'=2 172"
1=5 1720 -2 172"
A s s c NOTES
1. GUY PLATES TO ENCIRCLE POLE. PLACE FOUR PLATES ON

LARGE POLE.
. OMIT GUY HOOKS WHEN THERE IS NO DOWNWARD STRAIN.

N

6110b.dwg Last Saved By: Debbie Denton on 6/9/2011 3:31 PM

41 —Q"

(RS,
| &

20"

4'-0" MIN
IN ABSENCE OF BUCKARM

41 —Q"

TYPE "F"

; o ~ 3. ALL HARDWARE NOT SEPARATED BY AT LEAST 1 1/2" OF
= AIR OR WOOD SHALL BE BONDED TOGETHER TO ELIMINATE
SERIES AND PRIMARY CKTS q - RADIO INTERFERENCE.
- 4. ENCIRCLED NUMBERS REFER TO THE BILL OF MATERIAL
- @ ® 40-D-3760 ITEM NUMBERS.
@ q q @ R 5. REFER TO DRAWING 40-D-3059 FOR STANDARD
- P D a _ ARRANGEMENT AND ASSEMBLY OF GUYS.
) a G y T— = 6. USE INSULATED CLEVIS FOR DEAD-ENDING NO. 6, NO. 4,
@) ( T D @1 NO. 2, AWG COPPER WIRE.
/@ 7. USE COPPER CONNECTORS FOR JUMPERS.
B. USE CROSS—-ARM GUYS WHEN DEAD-ENDING.
i I | —— >-2ECONDARY B %g} n\/ 9. UNBALANCED LINES.
L } } } +_I (@ " O _dll
| o - E_t ® c .
Lo é A A ~ B o S
I N S el Nt B
u N\ i A
1 S B
\\ |
] N R
{1 N & L
i N > © & c
> [ S N
= wp Il =
= Ja b
[ e PLAN
(\IJ

TELEPHONE WIRES X

B 6-9-11 REDRAWN.
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ELEVATION
ATTACHMENT OF GUY
TYPICAL T\ngé\lg-::,],:ON POLE (CSEI!:AE(')\!I'ES 9—5)GU S DESIGNED BUREC_ _ _ _ _ _ _ APPROVED BWREC

(SEE NOTES 6-9)

C]  warcH 5, 1992 | 41 [ 6110

Return to TOC



IMAGES:

S:\projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForFinal\Scripts\41

May 29, 2014— 1:56pm

Plotted By:denton

116

Debra on 5/28/2014 2:31 PM

6111b.dwg Last Saved By: Denton,

36"y L 1'-0'
1'=2 1/2'
SLACK SPAN o | 1=2 2
5 . 10
? BDRE) | eave siac
M
P 2 =5
SEPARATE AND TAPE
] 75
B 46
M =
Il = (=] b4
=T @
CROSSARM GUYS —
‘ffEE;:%[Tr‘~—4 B TELEPHONE CIRCUIT

P

210"

51 —Q"

MAX

6" MAX
4'-0" MIN

LIGHT CENTER‘J//

>

3 (SEE NOTES 5, 7, AND 8) c
A @L\
- B ?7\\§
£ A (36)46)51
]
. NG,
@
8'-0" \\\\\
MIN GUY GUARD
' 52
|
|
i X
SNV | NN
LEVATION R

E
TYPICAL SINGLE POLE CORNER CONSTRUCTION
TYPE "'G"

2

(SEE NOTE 10)

| //fSERIES CIRCUIT

LEAVE
SLACK

SEPARATE
AND TAPE

22'-0" ——

TO GROUND

BRACKET STREET LAMP

2/0 RC 5000V
DBWP CABLE

3 g

| (9

'/f’SECONDARY

5'-0" MAX

LIGHT CENTER

\

42

T ik

21
MIN

\

/
MINIMUM

CLEARANCE 5"

22'=0" —=

TO GROUND

‘ /ﬁ’TELEPHONE CIRCUIT

W

BRACKET STREET LAMP

110"

MIN

WITH SECONDARY CIRCUIT ON SAME POLE

TYPE K"

(SEE NOTE 9)

3" 33

4
7

0G6) [ 11
@@ L4l H
PAAAAAAA,

L 3'=3" 36"

M
ELEVATION

TYPICAL SINGLE Eghf Q?RNER CONSTRUCTION
(SEE NOTE 7)

DOUBLE ARM
EYE BOLTS

1'-2 172"

<

46

51

R

'®

o

10)51

®

O)

11"
2'-2 172"

1'-2 172"

1'-2 172"

1'-2 1/2"
2'-5 172"

1'-2 172"
1'-2 172"

g
R

4'-0" MIN

LIGHT CENTER

ELEVATI
BRACKET STREET LAMP
SERTES CIRCUIT ON GLEVISES FOR CORNER POLE

1'-2 172"

[
1'-2 172"
2'-5 172"

8"

MAX

b

TO GROUND

201 Q"

ON

110"

-~

2'-2 172"
1'-2

172"

1'-2 172"

1'-2 172"

— =

2'-5 172"
== % -

DOUBLE ANCHOR GUY

STUB

1'-2 172"
1'-2 172"

1-3n

2'-5 1/2"

-

S

DOUBLE ARM
EYE BOLTS

NOTES

USED INSULATED CLEVIS FOR DEAD ENDING NO. 2 AWG
WIRE AND SMALLER.
. USE DISK TYPE INSULATOR AND STRAIN CLAMP FOR
DEAD ENDING NO. 1/0 AWG WIRE AND LARGER.
ALL HARDWARE NOT SEPARATED BY AT LEAST 1 1/2'' OF
AIR OR WOOD SHALL BE BANDED TOGETHER TO
ELIMINATE RADIO INTERFERENCE.
ENCIRCLED NUMBERS REFER TO THE BILL OF MATERIAL
40-D-3760 ITEM NUMBERS.
. USED INSULATED CLEVIS FOR DEAD ENDING NO. 6,
NO. 4, NO. 2 AWG COPPER WIRE.
USE DISK TYPE INSULATOR AND DEAD END CLAMP FOR
DEAD ENDING NO. 1/0 AWG COPPER WIRE.
. USE COPPER CONNECTORS FOR JUMPERS.
USE DISK TYPE INSULATOR AND STRAIN CLAMP FOR
DEAD ENDING NO. 1/0 AWG COPPER WIRE.
MINIMUM CLEARANCE FROM STREET LAMP BRACKET TO
CABLE OR OPEN WIRE TELEPHONE CIRCUIT
BENEATH=1'-0".
. WHEN ONLY TWO GUYS ARE USED BOTH SHALL BE
FASTENED TO ONE "TWINEYE'" ANCHOR ROD.
1. THIS TYPE OF CONSTRUCTION TO BE USED ONLY WHEN
NECESSARY TO CARRY OTHER CIRCUITS BEYOND CORNER
POLE.

DOUBLE ANCHOR

e

S

‘T

113
1'-2 172"
1'-2 172"

| e |— ARM GuY

8'-0" MIN

!

"
]
-
—

/

50'-0" MAX 1/0-4/0,

—@
—@
)

o——t— —O

®

130
1'-2 172"

1'-2 172"

—= ' e |

\ \\\\ux

PLAN
TYPICAL DEAD END_AND CORNER CONSTRUCTION

75'-0" MAX #6-#2

(SEE NOTES 5, 8, AND 11)

21 —gn

®

—

*

8'-0"" MIN

8'-0" MIN

8'-0" MIN

50'-0" MAX 1/0-4/0

DOUBLE ARM
EYE BOLTS

75'-0" MAX #6-#2

PLAN
(SEE NOTES 5, 6, AND 7)

-

— DOUBLE ARM
EYE BOLTS

CONNECTORS ON JUMPERS

ARM GUY

B |A77DDD

5-28-14 |REDRAWN.

SUPERSEDES DWG NO. 40-D-2929

NITED STATES DEPARTMENT OF ENER

U oY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

p —

”\\$>j§ ’
\T:N’:'IOR GUY

OR POLE GUY
ELEVATION — SECTION A-A
TYPICAL DEAD END_AND CORNER CONSTRUCTION

GUY STRAIN PLATES

ELECTRICAL DISTRIBUTION SYSTEMS
STANDARD CONSTRUCTION
DETAILS

2300 VOLTS

DESIGNED BUREC

9
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1902 |
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START WITH MIDDLE OF
TIE WIRE AT THIS POINT

e
SIDE GROOVE TIE

COPPER SLEEVE TWISTED FOUR TIMES
USE CABLE SLEEVE TWISTER

SLEEVE SPLICE

AT LEAST 2 FEET OF WIRE PROJECTING FROM
CONDUIT SHOULD BE LEFT WHEN HOUSE IS WIRED

oo
} \\ oo /*GROUNDED WIRE-NEUTRAL

I E———

I

=

o|o
o|o
Z'DRIP LOOPS “— INDIVIDUAL WIREHOLDERS MAY

8 BE USED IN PLACE OF SECONDARY RACK
SERVICE CONNECTION FOR CONSUMER

THIMBLEYE NUT@ FEEDING %IEHEAD"M" CIRCUIT TYPE "'N"
THO WRAPS ATTACH¥8N€R8282230UCTOR ST OF SN [T STEE
AROUND m
O INSULATOR PHASE SECONDARY
#2 AND SMALLER LINE CONDUCTOR TRANSFORMER, Kv-a | LEADS NG
6 CLOSE WRAPS, SCRAPED ]g 8' g
SOLDERED AND TAPED :
25 0. 2
4 37 172 NO. 1
Egﬁs%ﬁg%m ONLY = %0 170
REMOVE ALL INSULATION TO 7/8"
USE TWO OR MORE ,
THROUGH BOLTS FOR ELIMINATE RADIO INTERFERENCE ) o
HEAVY CONSTRUCTION 1732" BEVEL 174 RAD @)
STRAIGHT LINE PERMANENT DEADEND FOR 172" RAD ) LIGHTNING NOTES
CONSTRUCTION DEADEND NO. 4 WIRE 4 (49) ARRESTERS PRIMARY
: ® (57 1. ALL HARDWARE NOT SEPARATED BY AT LEAST 1 1/2" OF
CONNECTORS s o [ . AIR OR WOOD SHALL BE BONDED TOGETHER TO ELIMINATE
™) NEUTRAL L - [T A ‘ 2 Eﬁg%gCEEEEssﬁggggEéEFER TO THE BILL OF MATERIAL
CONNECTORS S / ] & ¢ ié (29 " DRAWING NO. 40-D-3760 ITEM NUMBERS.
“‘- > - | TRANSFORMERS 3. GROUND WIRE SHALL BE NO. 4 AWG SOLID COPPER GROUND
( SECTION OF 3 —— FUSED WIRE SHALL BE PROTECTED BY WOOD MOULDING LIGHTNING
ﬁ GROUND WIRE MOULDING a| """9 CUTOUTS ARRESTER SHALL BE INSTALLED AS CLOSE AS POSSIBLE
[N %ﬁﬁ[ TO THE EQUIPMENT IT IS TO PROTECT.
(]| e an _ Y 4. GROUND WIRE SHALL BE INSTALLED ON CONTINUOUS
—  — -UV SEE TABLE "B" LENGTHS WITHOUT SPLICES.
7 ~7 A N d _ 5. METHOD OF CONNECTING AB AND BC PHASES IS SIMILAR
= =IlRow|  j=p o1 FOR SIZE OF TO THAT SHOWN FOR AC PHASES
Y F’T FIRE ‘ 9) THESE LEADS SECONDARY :
il il =T = 3! OIIﬁYDRANT ‘
| o — !
(:)’ GROUND WIRE \ —
. l — MIn [l AND MOULDING —™] 3 PHASE 220 V#« =1
A N R
o
USING ONE RACK USING TWO RACKS STANDARD POLE TRANSFORMER POLE o ROD Vo e I’.O ;
SERVICE CONNECTIONS CLIMBING SPACE "a =

USE COPPER MECHANICAL CONNECTORS FOR ALL
CONNECTIONS WHERE STRAIN IS NOT TOO GREAT

PR

USE TWO THROUGH BOLTS WHEN
SECONDARIES ARE DEADENDED NOT
MORE THAN TWO SPANS AWWAY IN
BOTH DIRECTIONS USE ONE RACK,
FOR MORE SPANS USE TWO RACKS

CORNER CONSTRUCTION

CONNECTORS

USE TWO THROUGH BOLTS TIE
LINE WIRE INSIDE SPOOL

ANGLE
CONSTRUCTION

"THIMBLEYE"
ANCHOR ROD 4\\

SERVE ONE STRAND
5 TURNS TOWARD CLAMP

CROSSING

3-BOLT CLAMP

5 TURNS OF ONE STRAND
WRAPPED TOWARD CLAMP

€ ooo

e

ATTACHMENT OF GUY
TO ANCHOR ROD

3-BOLT CLAMPS

ZzzzZ7ZZZ]

STRAIN INSULATOR (G3)

ATTACHMENT OF GUY
TO STRAIN INSULATOR

DOUBLE ARMING BOLT
3-B0LT cLAWP (7))

INSULATOR OF
CROSSARM GUY

TO CLAMP AND STRAIN

AS _sBC
) e [ / LIGHTNING ARRESTER (92)
SERIES CIRCUIT | :
o
A A !//
OIL SWITCH(@3) ¥+ CE—=J=lZefils PRIMARY R -
5
5 FUSED cuTouT (1) ‘ Y& g
+ / LIGHTNING ARRESTER 3,
CONSTANT = CONTINUE CONTROL ! LEeTING
<5 CURRENT B CIRCUIT AS DIRECTED "
TRANSFORMER VT (3)  ON LAYOUT MAP -
I
I 48 SEE TABLE "A" FUSED CUTOUT
m FOR SIZE OF
THESE LEADS
TRANSFORMER
SECONDARY . NEUTRAL \
g - SECONDARY ) (SEE NOTE 5)
2| =zla T Za =]
e o= = |~ GRouND WIRE =k Yz =z
— -8 sea]lasel 3 ol 52 J2 =
T - TELEPHONE e TN ! = "y o:
i N Y 2 - - |z c
CIRCUITS = v 1 5 pBete s 2
™ T i j: ;E N ﬂ'[
I M )
GROUND WIRE To0oC T TELEPHONE J)*
/ CIRCUITS
e il s

ha
SIDE ELEVATION FRONT ELEVATION
CONSTANT CURRENT TRANSFORMER INSTALLATION

CONNECTORS

BRANCH

FRONT ELEVATION

PIPE CLAMP TYPE "O"
USE ONE BOLT COPPER a—
TERMINAL CLEAN CONTACT TABLE "B
SIZE OF THREE| Mm SIZE OF
PHASE BANK, SECONDARY
KV-a LEADS, AWG
INSTALLATION OF GROUND WIRE ON POLE =
3-10 NO. 6
(SEE NOTES 3 AND 4)
3-15 NO. 2
3-25 NO. 1/0
3-37 172 NO. 3/0

SIDE ELEVATION
SINGLE PLASE 23KV TRANSFORMER

SIDE ELEVATION
WATER PIPE THREE SINGLE PHASE 23KV TRANSFORMERS

FRONT ELEVATION

B 5-28-14 REDRAWN .
A7-DDD

SUPERSEDES DWG NO. 40-D-2930

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

ELECTRICAL DISTRIBUTION SYSTEMS
STANDARD CONSTRUCTION DETAILS
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3 1/8

3 1/8

6 2/2 7/2 7/2 7/2 6
5/8¢ VERTICAL
" BOLT HOLE (TYP)
[T — — — T — — T — — — M — — g |
[T I I I I {H I
7 7
f / \\ / \\
\ / \ /
‘ \\ | 4 | \\ 4
I — — — m — — T — — — T — — T ]
IRl Il Pl Il |
\
3 | 1\—5/8 VERTICAL 3 | 3
i BOLT HOLE (TYP) = el
i» | 4.3 le— o <i
i» f-— —» <i
\
~"1 3/4% HORIZONTAL <
' ! BOLT HOLE (TYP) [
| Jﬁw HOLE I | —1% HOLE
T I T I f TT
RN ¥ ¥l & ol
mr - - - d - - r - - - AV - - T }7 I
T T T T T, 4%
11 . . \‘\ . . \‘\
| | | I |
| | | |
| | | |
[N}
Z Z
CROSSARM DRILLING DETAILS
NOTES
1. CROSSARMS SHALL BE GLUED LAMINATED.
2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS
1/2¢ VERTICAL BOLT
— & [ | HUGHES BROS.
| — —_— | SPACER FITTING
7 T % VOLTAGE | STRUCTURE TYPE L z /2 (OR EQUAL) PART
Il < > Il NO.
— Ff - Ff
O e */ir/‘]] [[/frf/‘ 69KV HS—1 21-0 10-0 5-0 3414.2
i /L/ — H 5/8¢ HORIZONTAL BOLT 59KV HSB—1 250 12-0 6-0 3414.0
e \ 1: - 115KV HS—1 AND HSB-1 25-0 12-0 6-0 3414.2
o q I J
— \# —QJ LQ 138KV HS—1 AND HSB-1 29-0 14-0 7-0 3415.13 WESTI%T?EEDAI%EAESP(D)\ENPERRWRE)TM%FNE%‘FEKTION
O 161KV HS—1 AND HSB-1 35-0 17-0 8-6 3415.13 CORPORATE SERVICES OFFICE - GOLDEN, COLORADO
230KV | HSB-1 45-0 22-0 11-0 3415.13 STANDARD DESIGNS

DETAIL OF ADJUSTABLE SPACER FITTING

TRANSMISSION LINES
CROSSARM DRILLING DETAILS

HS-1 AND HSB-1 STRUCTURES
WITH ADJUSTABLE SPACER FITTINGS

DESIGNED _KAREN ROWE

APPROVED _DOUG HANSON

CIVIL ENGINEERING

| 6113

[ ] AucusT 30, 1996 | 41
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8"

(STANDARD DESIGN PART NO. 40.49-40.68)

6 72 B 7/2 22 N 72 6"
5 1/4" 5 1/4"
<i ™ |
_ _ _ _ m _ _ _ _ _ _ _ I _ _ _
| 1] — 1] — 1] I'] |
! ] / ™ / ™ | 9/16"% VERTICAL
/ ) / \
H ) \ ) BOLT HOLE, TYP
{ N N
= = - - - = = - - = = = — = - =
<T 9/16"8 VERTICAL | |
BOLT HOLE, TYP
< >>/ﬁ 2
3/4"9 ! | R | | 3/4"¢
BRI ZONTAL | ! HORIZONTAL | | HORIZONTAL
© oL ROLES : ;/1 # HOLE BOLT HOLES\ 18 HOLE\E : BOLT HOLESN’_
— .0 L P — L p— I
i 1 _ _ _ _ / _ B B A\ _ _ _ _ \ B _ _ RN
I I
T T T -
| | | |
"T | | | |
I I I I
-] [l
z z
CROSSARM DRILLING DETAILS
NOTES
1. CROSSARMS SHALL BE GLUED LAMINATED.
2. THESE CROSSARMS SHALL BE USED ON EXISTING
STRUCTURES WITH FIXED SPACER FITTINGS ONLY.
ALL NEW STRUCTURES SHOULD USE STANDARD
CROSSARM SIZES AND DETAILS SHOWN ON STANDARD
DRAWING NUMBER 41 6113.
5/8"8 HORIZONTAL BOLT
1/2"8 VERTICAL BOLT
T
I— i 1
o —— = _ g S
—— i i o STANARD
I— — STRUCTURE REFERENCE 1-3-22 UPDATED DRAWING REFERENCES AND 230KV
1 — B g |l VOLTAGE Nre L A B z 22 G DESI(E:\(I) PART | NG NG B | o322 UPDATED DRAWIN
— ——— \)\/ I — - - — — - . TN A|i§iki§°1 ADDED NOTE 2. DELETED "—1" FROM TYPES.
- — $ i J ) 69KV HS 21-0" | 258" | 9 1720 | 10'-0 5'-0 3 40.49-40.52 | 7} STy
\q % 41 60381 UNITED STATES DEPARTMENT OF ENERGY
—P— 115KV HS AND HSB | 25'-0" | 2 5/8" | 9 172" | 12'=0" | 6'-0" 3 | 40.49-40.52 | G} OGSO WESTERN AREA POWER ADMINISTRATION
\: HEADQUARTERS - GOLDEN, COLORADO
138KV HS AND HSB | 20'=0" | 3 578" | 11 120 | 14'—0 | 7'—0 | 3 3/4n | 40-33740.56 | 41 6039-1, STANDARD DESIGNS
40.60, 40.61| 41 6039-2
161KV HS AND HSB | 35'—0" | 3 578" |11 1720 | 170" | 8- | 3 3/4n | 40-53-40.56 1 41 60391 TRANSMISSION LINES
40.60, 40.61| 41 6039-2 CROSSARM DRILLING DETAILS
o " " o o " _ HS AND HSB STRUCTURES
DETAIL OF FIXED SPACER FITTING 230KV HSB 45'-0 3 1/8 10 1/2 22'-0 11'-0 2 1/2 40.66-40.68 41 6040 WITH FIXED SPACER FITTINGS

CHIEF, TRANSMISSION
CHECKED K-K-ROWE

[ 6114

] APRIL 18, 1995 | 41

REF(S):
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6'-0"" (B9KV)
8'-0" (115KV)
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11"

41-Q"

410"

STRUCTURE MATERIAL
PART QUANTITY
NO STRUCTURE DESCRIPTION
. TYPE
SS-1
1 1 POLE, SEE STRUCTURE LIST FOR HEIGHT
2 3 HORIZONTAL LINE POST INSULATOR
3 6 MACHINE BOLT WITH NUT AND LOCKNUT (COORDINATE WITH
INSULATOR MANUFACTURE FOR BOLT SIZE)
1 4 3 Y—CLEVIS EYE, 90° WITH BNK
5 3 CLAMP, FOR LINE POST INSULATOR WITH BNK
6 3 BONDING CLIP (EQUAL TO BROOKS MANUFACTURE BC SERIES
OR_HUGHES NO. 2727)
7 6 3x3x1/4 CURVED SQUARE WASHER WITH HOLE
Tl g AS NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE
* / REQUIRED | ATTACHED WITH 2'' STAPLES
9 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL)
T 1 - % ATTACHED TO POLE
EDT \ e 10 3 PARALLEL GROOVE CLAMP, 2 BOLT COPPER ALLOY
- OVERHEAD GROUND WIRE MATERIAL
5 PART QUANTITY
i NO STRUCTURE DESCRIPTION
Ll . TYPE
SS—1
SHIELD WIRE SUPPORT BRACKET W/1/2"¢ LINK AND 3/4"#
- st W \/O \/O 21 1 BOLT (HUGHES BROS NO. 2812 FOR WOOD POLES, NO. 2855
it FOR GLUED LAMINATED POLES)
99 1 BOND CLIP EQUAL TO HUGHES BROS NO. 2727 WITH EXTRA
NUT
DETAILS OF OGW BONDING AND ATTACHMENT
T - )
NOTES
1. MEASUREMENTS FOR HORIZONTAL LINE POST ARE TO &
OF TOP MOUNTING HOLES.

BOLT AND LOCKNUT SIZES FOR LINE POST INSULATOR
ATTACHMENTS MAY VARY FROM THOSE SHOWN. PROVIDE
AS REQUIRED.

3. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

o
il |
N

REFERENCE DRAWINGS

WOOD POLES STRUCTURES

GROUNDING DETAILS ...iieiiiiiiainn.n 41 1012
OVERHEAD GROUND WIRE ASSEMBLY

DETAILS FOR WOOD POLE STRUCTURES ...... 41 1019
HOLES IN WOOD SHALL BE
DRILLED 1/8" LARGER THAN OPTICAL GROUND WIRE ASSEMBLIES ........... 41 1031

o BOLT DIAMETER
TANGENT TYPE SS—1 0 TO 1° LINE ANGLE
B |X;1§;éw |CHANGED QGW ATTACHMENT

POST INSULATOR ASSEMBLY

/\EP—20—98FHANCED DIMENSION FROM OGW ATTACHMENT TO
3 FIRST POST INSULATOR.

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — GOLDEN. COLORADO

STANDARD DESIGNS
TRANSMISSION LINES
TYPE SS-1 69 AND 115KV
TANGENT SUSPENSION STRUCTURE

DESIGNED KAREN ROWE APPROVED DOUG _HANSON

CIVIL ENGINEERING MANAGER

] AUGUST 30, 1996 | 41 | 6115
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STRUCTURE MATERIAL

K QUANTITY
STRUCTURE TYPE

<:2 FIRT| ST-1 AND LST-1 DESCRIPTION

1-0"

TANGENT [ ANGLE
TENSION [ TENSION

1 1 1 POLE, SEE STRUCTURE LIST FOR HEIGHT

|
|

2 1 2 FOUR-WAY STRAIN BAND; HUGHES 3105 SERIES, OR APPROVED
EQUAL WITH 2-1/2x4 LAG SCREWS & WASHERS PER BAND

CONNECTING LINK; PAIR WITH BNK HUGHES 3154, OR APPROVED
3 2 2 EQUAL
o
fr(())RQIE)}NES/éNgI\-/ESRH%E\DngOUND 4 3 6 FOUR-WAY STRAIN BAND: HUGHES 3112 SERIES OR APPROVED

WIRE BANDS FOR LINE GUYS EQUAL
5 6 6 | CONNECTING LINK; PAIR WITH BNK HUGHES 3157, OR APPROVED

TANGENT TENSION ASSEMBLY (0°-3°) S EQUAL
FOR OVERHEAD GROUND WIRE s 4 s 1722 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP,

CARRIAGE BOLT, NUT AND LOCKNUT) HUGHES 2718.55 OR EQUAL
ANGLE TENSION ASSEMBLY (4°-90°) -
AS AS NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED
FOR OVERHEAD GROUND WIRE 7 | réap | REQD | WETH 2" STAPLES

8 1 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL)

1n n a
15 Dafl Sl S 215
T

RSl W || ©

| U U___ 1

[ n Htk

HE SRE Y
OMIT LINE POST U Ui LOCATION OF OFFSET LOCATION OF OFFSET
FOR ANGLES GUY ATTACHMENTS GUY ATTACHMENTS FOR / feall™ i A
GREATER THAN 60° 3-29° LINE ANGLES —~/ (TSP °

[E
L]

8" 6“%‘6“ 1'=Q"

aor

[E
=S
gl

r
.
1

[T

J L

31
2

(4]

L

71 —om

ATTACHED TO POLE

MACHINE BOLT WITH NUT AND LOCKNUT (SUPPLIED WITH
INSULATOR BRACKET)

BONDING CLIP (EQUAL TO BROOKS MANUFACTURER BC SERIES OR
HUGHES NO. 2727) WITH NUT

FOR 0°-3° USE FOR CONDUCTOR
ATTACHMENT BOTH WAYS 1 6 6 3x3x1/4 CURVED SQUARE WASHER WITH BOLT HOLE

12 3 3 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY

NOTES
1. POLES SHALL BE GIVEN RAKE OF 1/4" FOR EACH FOOT
OF POLE LENGTH AGAINST THE STRAIN FOR LINE ANGLES
GREATER THAN 5°.
2. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL

FOR 30° TO 90° LINE ANGLES USE
CONDUCTOR BANDS FOR LINE GUYS

210"

COTTER KEY REQUIRED.

3. ALL POLE BANDS SHALL BE BONDED WITH PART NUMBER
5.

4. EXTRA BANDS, LINKS. GROUNDING ASSEMBLIES, AND LAG
SCREWS NEEDED FOR GUYING ARE NOT INCLUDED IN THIS

\

LOCATION OF ANGLE ~\-LOCATION OF BAND FOR GUY ATTACHVENT
FOR 0°-3° LINE ANGLES OR CONDUCTOR

GUYS WHEN SPECIFIED —tFm m—i—  ATTACHMENT FOR 4°-90° LINE ANGLES

]ﬂ%@“—@@@

- =
IESIE= S I
TR Tl

8'—0"

(6'-0" 69-KV LST-1)

w

QUANTITY.

5. HOLES IN WOOD SHALL BE DRILLED 1/8" LARGER THAN
BOLT DIAMETER.

6. MEASUREMENTS FOR HORIZONTAL LINE POST MOUNTING
ARE TO CENTERLINE OF TOP MOUNTING BOLT.

7. ALL HARDWARE WILL BE OF THE SIZE RECOMMENDED BY
THE INSULATOR MANUFACTURER.

8. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES, SEE STANDARD DRAWING 41 6138.

DETAIL OF INSULATOR ATTACHMENT
FOR CONDUCTOR REFERENCE DRAWINGS

21-Q"

GUY ASSEMBLIES AND DETAILS_ _ _ _ _ __ _ _ _ _¢ 41 6047
GUYING REQUIREMENTS FOR SINGLE POLE

CONSTRUCTION WITH OVERHEAD GROUND WIRE__ _41 6071
WOOD POLE STRUCTURES

GROUNDING DETAILS_ _ _ _ _ ___ _ ___ _ _ —411012

8'-0"
(6'-0" 69-KV LST-1)

WOOD POLE STRUCTURES

OVERHEAD GROUND WIRE ASSEMBLY _ _ _ _ _ _ _ 411019
TENSION INSULATOR ASSEMBLIES -

SINGLE STRING— — — ¢ 41 1022
TENSION INSULATOR ASSEMBLIES -

DOUBLE STRING . — _ ¢ 41 1023
HORIZONTAL POST — INSULATOR ASSEMBLIES _ _ _41 1024
OPTICAL GROUND WIRE ASSEMBLIES__ _ _ _ _ _ _ 41 1031

HOLES IN WOOD SHALL B 10-17-05 ADDED LST—1 AND DRAWING REFERENCES.

210"

BE DRILLED 1/8" AT-KKR

LARGER THAN BOLT DIAMETER A 2;—&&;05 MINOR REVISIONS.

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

Dec 22, 2009- 1:56pm
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POST INSULATOR ASSEMBLY CORPORATE SERVICES OFFICE — GOLDEN, COLORADO
STANDARD DESIGNS
TRANSMISSION LINES
TYPE ST-1 AND LST-1 69 AND 115KV
TANGENT AND ANGLE TENSION STRUCTURES
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STRUCTURE MATERIAL

3 1/2"

4

S:\Projects\StandardDrawings\Design\Drawings\CiviI\41_6117a.dwg Last Soved By: JMcREE on Apr 14, 2005- 12:41pm

Mar 23, 2006- 11:10am Plotted By:Seela IMAGES:

¢ TRANSMISSION LINE
FIeT | QUANTITY DESCRIPTION
1 2 POLE, SEE STRUCTURE LIST FOR HEIGHT
100 6" 100" R 5 ADJUSTABLE SPACER FITTING, COMPLETE WITH BOLTS, NUTS AND WASHERS (HUGHES
BROS. TYPE 3414 OR EQUAL) (SEE NOTE 4)
6" 5'-0" 5'-0" 5'-0" 5'-0" e 6" 3 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8"x9''x21'-0"
. 5 DOUBLE ARMING BOLT, 7/8"%x REQUIRED LENGTH WITH 4 NUTS, USE EXTRA NUTS
AS LOCKNUTS
| 5 1 X-BRACE, COMPLETE WITH FITTINGS, 3 3/8'x4 3/8' (HUGHES BROS. NO. 1042 OR EQUAL)
< 5 L 6 4 FLAT GAIN PLATE
7 4 RIBBED TIE PLATE
% 8 4 SPRING LOCK WASHER FOR 7/8"# BOLT
i ) CLEVIS-CLEVIS FIBERGLASS GUY STRAIN, 25,000 LB MINIMUM ULTIMATE STRENGTH
© | 9 COMPLETE WITH BNK
! | 10 4 TWISTED CLIP (EQUAL TO HUGHES BROS. NO. AS2276)
 S— B f 11 2 7/8"%x REQUIRED LENGTH BENT BOLT WITH LOCK WASHERS AND LOCKNUTS
i ‘; 12 2 7/8"%x REQUIRED LENGTH BOLT WITH LOCK WASHER AND LOCKNUT
1 1 13 2 4x4x1/4 CURVED WASHER, 15/16'% HOLE
. I | 14 2 TURNBUCKLE (HUGHES BROS. AS2545-B OR EQUAL)
T : : DETAIL OF OVERHEAD GROUND WIRE SUSPENSION ATTACHMENT 15 2 POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE COMPANY
N !
lr OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
L 2
. I FIRT] QuanTITY DESCRIPTION
: : 21 2 POLE TOP BAND (HUGHES BROS. NO. 2845-B OR EQUAL)
i | 3 22 2 MACHINE BOLT, 7/B'#x12"
| : 23 2 U BOLT, 5/8'9x3 WITH 4 HEX NUTS AND 2 LOCKNUTS
: 24 2 CHAIN LINK 1/2''% (HUGHES BROS. NO. 1329-B1 OR EQUAL)
BOLT HEADS ON | 25 ) géRéLbit)GRoovz CLAMP, 2 BOLT COPPER ALLOY OR COPPER CRIMPIT (BURNDY TYPE YC—C
OUTSIDE OF |/® = q
STRUCTURE (TYP) : : 26 2 1/2"x4" LAG SCREW WITH FETTER.DRIVE THREAD (ONE PER BAND)
Y B FOR THO X-BRACES, 27 2 1 3/8% FLAT ROUND WASHER WITH 9/16% HOLE (ONE PER BAND)
M INSTALL BOLTS 18" \ 28 2 LOCKNUT FOR 7/8'"¢ BOLT
APART FOR 80 FOOT ) 29 | AS REQUIRED | NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES
I STRUCTURES AND | 1/2"¢ GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
N N TALLER 1 30 4 LOCKNUT) .
] ] l 31 2 SPRING LOCK WASHER FOR 7/8"% BOLT
32 1 STEEL ANGLE, 4x3 1/2x12-6 LONG
33 2 POLE_BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
NOTES
K LI R DETAIL OF WOOD ATTACHMENT 1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
| | | | THAN THEIR RESPECTIVE BOLT DIAMETERS.
= = 3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
— — FITTING IS USED.
= 4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16
INCH LARGER THAN BOLT. ADD EXTRA LOCKNUT AND
ELEVATION SPRING WASHER FOR EACH CONNECTION.
5. BNK INDICATES BOLT, NUT AND STAINLESS STEEL COTTER
KEY REQUIRED.
DETAIL OF STRAIN INSULATOR
ATTACHMENT TO POLE REFERENCE DRAWINGS
WOOD POLES STRUCTURES
GROUNDING DETAILS_ _ _ _ . _ __ _ _ _ __ . 41 1012
B € 117168 HOLES OVERHEAD GROUND WIRE ASSEMBLY
& | o o | DETAILS FOR WOOD POLES STRUCTURES_ _ _ _ _ 41 1019
| A oo ‘ CROSSARM DRILLING DETAILS HS—1 AND
* 7 I - I\ B I\ SEE NOTE 4 HSB-1 STRUCTURES _ _ _ _ _ _ . 41 6113
\ I / R R b \ OPTICAL GROUNDWIRE ASSEMBLIES_ _ __ _ _ _ _ _ 41 1031
¢ ‘ ‘ t* SUSPENSION INSULATOR ASSEMBLIES
¥ ! ! ! ! Tuq, SINGLE STRING - — — — — — — — 41 1020
| | / / B "‘%:
1 1 ‘ ‘ @ YLz
5x3S
R " € 9/16¢ HOLE 6" yo
N 6 € 9/16% HOLE € 15/16" HOLES
~ D R
—® AT
m/ m / 04-14-05 MINOR CHANGES. ADDED STAR-LOCK.
. > ’ @ O - gy 1 K Q / Ile== A|A7—w
UNITED STATES DEPARTMENT OF ENERGY
I WESTERN AREA POWER ADMINISTRATION
* T T CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
e P—
U 5 o | g g | . . H—— 1O LoD STANDARD DESIGN
a2t 1172 = ~—
- - - o TRANSMISSION LINES
A TYPE HS-1 69KV
\ j SUSPENSION STRUCTURE
€ oF POLE € oF POLE
DETAIL OF PHASE FITTING ASSEMBLY pESIoNED KAREN ROWE roProvED DOVG HANSON
CIVIL ENGINEERING MANAGER
STEEL ANGLE@ Ca|  may 16, 1997 | 41 [ 6117
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STRUCTURE MATERIAL

OMIT LINE POST FOR LINE ANGLES 60° TO 90°

ANGLE [ ANGLE | ANGLE [ ANGLE

Pl\’lAgT 0°-5° | 5°-30° |30°-60° |60°-90° DESCRIPTION

USE CONDUCTOR i 3 3 3 3| POLE, SEE STRUCTURE LIST FOR LENGTH
BANDS FOR LINE GUYS ) 6 6 6 | FOUR-WAY STRAIN POLE BAND; HUGHES 3112 SERIES,JOSLYN J25969 SERIES; OR,
(USE FIBERGLASS GUY APPROVED EQUAL (SEE NOTE 6)

INSULATORS (5) FOR FOUR-WAY STRAIN POLE BAND; HUGHES 3103 SERIES, JOSLYN J25967 SERIES; OR,

1'=6'" UNCULTIVATED LAND

L ) S 7 " 7 6 | APPROVED EQUAL (SEE NOTE 6)
7 3 POLE BAND ASSEMBLY, HUGHES B1784-W OR APPROVED EQUAL (SEE NOTE 6)
5 6 6 6 FIBERGLASS GUY INSULATOR, 10 FT LENGTH
6 6 6 6 | CONNECTING LINK; PAIR W/BNK HUGHES 3157, JOSLYN J26035; OR, APPROVED EQUAL
; 6 6 6 6 | CONNECTING LINK PAIR W/BNK; HUGHES 3154; JOSLYN J6650; OR, APPROVED EQUAL
CONNECTING LINK WITH BNK
8 2 2 2 2 | DEAD—END AUTOMATIC VISE TYPE FOR GUY STRAND
9 2 2 2 2 | SHEAVE WHEEL, 2 1/2 DIA MINIMUM
a— 10 1 1 1 1 TURNBUCKLE, CLEVIS-EYE, 7./8x12
11 |AS REQD|AS REQD |AS REQD|AS REQD| STEEL STRAND 716", 7-WIRE, HIGH STRENGTH
1/2¢ GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT
DETAIL OF INSULATOR ATTACHMENT DETAIL OEO%TISN%LQIPEE Df‘EACHMENT ® 12 7 17 13 12| AND LOCKNUT). HUGHES 2718.55 OR EQUAL
] o .
(FOR LINE ANGLES 57 TO 90%) 13 14 22 14 12 | LAG SCREWS, 1/2x4 WITH FLAT WASHERS (2 EACH PER BAND)
14 |AS REQD|AS REQD [AS REQD|AS REQD| NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES
| 15 3 3 3 3 | PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
| 17 6 CLEVIS-CLEVIS 90° W/BNK, 40,000 LBS
o] (3)12)(13) (SEE NOTE 4) 18 3 3 3 3 | POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
19 3 3 3 5 | POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
COMPANY
5 POST INSULATOR ASSEMBLY MATERIAL
. ) (20 (OMIT FOR 60° TO 90° ANGLES)
o
i - QUANTITY
L 3 ] PART
o :'_ ——/—_j% NO. 0° —60° DESCRIPTION
I 20 6 7/8"% x REQD LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER
m! - 21 6 4x4x1/4 CURVED SQUARE WASHER WITH 15/16"% HOLE
@ 22 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)
= SEE NOTE 7
5 [ NOTES
/753%\\ \¢ F 1. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.
s NS P 2. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
7 N / TOP CONDUCTOR BAND OR POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.
7 ‘ \\\ 7 @ @ 3. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
\;;4/ SECTION AA INSULATORS ARE USED ARE BASED ON BOLT SIZES SHOWN.
- INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND
AN PAERNN POST INSULATOR ASSEMBLY WASHERS OF DIFFERENT SIZES.
SN s NS 4. ADDITIONAL POLE BAND IS NOT REQUIRED ON CENTER
AN 7 NN POLE FOR LINE ANGLES 60°-90° .
R | | 5 Nkl 5.FOR 5°-30° LINE ANGLES ADD TWO ADDITIONAL BANDS
- - Bl (PART 3) FOR GUYING ON EACH OUTSIDE POLE.
o 7~ STRUCTURE 6. DEADEND TEES MAY BE USED IN LIEU OF POLE BANDS.
Z GROUND_ WIRES CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING CLIP
3 ASSEMBLIES ARE NOT REQUIRED WITH DEADEND TEES.
9 / SEE STANDARD DRAWING 41 6138.
= 7. USE X-BRACE EQUAL TO HUGHES BROS NO. 2121 WHEN
< SPECIFIED.
F z z
3 REFERENCE DRAWINGS
- TYPE 3TA-1 AND STRUCTURES
? STANDARD GUY STRUCTURES_ _ _ — _ _ _ _ _ _ _. 41 6125
~ TENSION INSULATOR ASSEMBLIES
|- SINGLE STRING _ _ _ 41 1022
S5 [ BrrsSinsssy] | Py | P OGW ATTACHMENT DOUBLE STRING_ _ — _ _ ___ _________ 41 1023
‘ ‘ ‘ (TANGENT TENSION 0°-5° ) WOOD POLE STRUCTURES
‘ ‘ GROUNDING DETAIL — — — — — . 41 1012
[ ] ! OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLES STRUCTURES_ _ _ _ _ 41 1019
@ A OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ _ _ _ . 41 1031
5 i TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ _ _. 41 6138
g L 2 i
ﬁ ﬁ 2 zo B 5-8-06 ADDED X-BRACE OPTION
'y A7-KKR
- A 01-06-05 REVISED REFERENCE DRAWINGS. ADDED STAR-LOCK AND
w A7-KKR NOTE 6.
1 UNITED STATES DEPARTMENT OF ENERGY
o WESTERN AREA POWER ADMINISTRATION
y CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

eyl

STANDARD DESIGNS

VOLTAGE z | H

eyl

TRANSMISSION LINES
SEE NOTE 5 TYPE 3TA-1 69 AND 115KV

ANGLE TURNED IN DEGREES
0°—-30°|30° —45°|45° —60°|60° —90°| 0° —60° |60° —90°

115KV [15'-0"]1 21'-0"] 27'-0""| 35'-0"| 16'-0"] 14'-0"

3—-POLE TENSION STRUCTURE

6okv_[14'-0'{ 19'—0"[25"-0"[33'—0"[ 16'=0"[ 140"

S:\Projects\StandardDrawings\Design\Drawings\CiviI\41_6118b.dwg Last Saved By: TAS on May 08, 2006- 1:01pm

Jul 12, 2006- 11:54am Plotted By:seela IMAGES:
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NOTES
92— 1. OVERLOAD FACTOR:
NESC _ _ _ _ _ _ _\ VERTICAL=1.5
qr_3n 130—qn 71_gn 141 =4 71-gn 6" TRANSVERSE (WIND)=2.5
| - - | — TRANSVERSE (WIRE TENSION)=1.65
© | | LONGITUDINAL=1.65
P HIGH WIND_ _ _ _ALL=1.33
\ \ 2. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR
! i} THE SIMULTANEOUS APPLICATION OF DEAD LOAD, WIND ON
) A THE STRUCTURE, AND WIRE LOADS.
[ 3. STRUCTURE GUYS ARE NOT PERMITTED.
) 4. CONDUCTOR: 954 KCM, ACSR 45/7 RAIL
o OGW: ONE 3/8'", 7-STRAND, EXTRA HIGH STRENGTH.
J OPGW: ONE .1248 INCHES SQUARED, .465"%, .314 LB/FT
=) RTS 16,626 LB
. 5. WIND SPAN_ _ __ __ _ _ = 700 FT
7/8 @ 6. WEIGHT SPAN_ _ _ _ _ _ _ _ _ _ _ _ __ __ . 400-1200 FT
£» BOLTS 7. DESIGN FOR:
i T ] NESC HEAVY: 2017 EDITION, 1/2" RADIAL ICE, 4 PSF
AT 0°F.
TENSIONS: CONDUCTOR (AHEAD AND BACK)_ _10,744 LB
(&) OGW (AHEAD AND BACK)_ _ _ _ _ _ _ 4266 LB
OPGW (AHEAD AND BACK)_ _ _ _ _ __ 5082 LB
o HIGH WIND: 85 MPH WIND AT 60°F WITH 1.14 FACTOR
1-6 FOR WIRES AND 1.40 HEIGHT AND GUST FACTOR FOR THE
STRUCTURE.
60°F TENSION _ _ _ _ _ __ _ _ __ __ ____| 5378 LB
8. GLU-LAM MANUFACTURER SHALL DETERMINE EMBEDMENT
€ 11/16"2 HOLES DEPTH "E" AND BACKFILL MATERIAL FOR STRUCTURE.
9. GLU-LAM MANUFACTURER SHALL PROVIDE ATTACHMENT
HARDWARE BASED ON CRITERIA IN THE SPECIFICATIONS
; ‘ AND SUITABLE FOR ITS INTENDED USED.
1 10. INSTALL IN ACCORDANCE WITH MANUFACTURES
N RECOMMENDATIONS .
- - - . - B - - 11. POLES SHALL BE SET TO WITHIN 3" OF THE SPECIFIED
- e SETTING.
< \ \ 1 \ 12. ANGLE RANGE FROM 0°-5°.
© | | | | 13. POLE HEIGHT RANGE 72'-0" TO 97'-0".
P R \ \ 14. GRADE B CONSTRUCTION.
- [
gl &9 /® € 15/16"8 HOLES
o o
NS
BE ® | | Q
3 57 | |
s| 7| | | —/ ‘ \' ‘ ‘
M A - le———- - F‘% L *LF* - o}
S o S M mnl Ei M
2 |8 o LH H A
5 [N [
L]
%]
3 oGW | \
: @ opew (8) O
2 // & oF PoLE —L
- /Q 9/16"% HOLE € 9/16" HOLE\
3 1 1/2m 3 o | gn o | on 3 1 1/2v
o —_—r -
%E 6“ 6“
§ 11 —g" 220" 11-9"
A REFERENCE DRAWINGS
4 SUSPENSION INSULATOR ASSEMBLIES
b STEEL ANGLE @ SINGLE STRING_ _ _ _ __ _ _ _ ___ __ _ _ 41 1020
- L L DOUBLE STRING _ _ _ _ _ _ _ _ _ __ __ __ _ 41 1021
T WOOD POLES STRUCTURES
3 GROUNDING DETAILS - _ __ __ _ _ ____ _ 41 1012
z OVERHEAD GROUND WIRE ASSEMBLY
2 DETAILS FOR WOOD POLES STRUCTURES _ _ _ _ _ 41 1019
L AR N
S
3 - N\
i 4 ©® (9 S
S <] S
2 L
9
3
O o
<
= % ELEVATION MATERIAL LIST
7 UNGUYED 0°-5° GLU-LAM ANGLE SUSPENSION STRUCTURE PART NO. | QUANTITY DESCRIPTION
2 ! 2 CLUED LAMINATED RAKED POLE 4-20-23 CHANGED BOLT SIZE TO 7/8 INCH ON SWINGING
Eg’ 2 1 GLUED LAMINATED CROSSARM B |a72kr ANGLE BRACKET PER UGPR REQUEST.
§ § 3 1 KNEE BRACE A 292%19 CHANGED MATERIAL LIST.
o0 ] " _
2 é\ 4 ! 4x3 1/2x5/8x25'-6" STEEL ANGLE UNITED STATES DEPARTMENT OF ENERGY
N 5 3 SWINGING ANGLE BRACKET, HUGHES BROS. 2823.8 OR EQUAL WESTERN AREA POWER ADMINISTRATION
S3 6 2 "U" BOLT, 3/4" DIA x 3" with 4 HEX NUTS AND 2 LOCKNUTS, HUGHES BROS. 1331 OR EQUAL
=3 7 2 5/8" CHAIN LINK, HUGHES BROS. 1329-B OR EQUAL STANDARD DESIGN
8 8 6 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY TRANSMISSION LINES
Q o
2: NOT PROVIDED BY 9 ) 1/2 DIA GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND TYPE HA—GL 230KV
Eé GLUED LAMINATED LOCKNUT) EQUAL TO HUGHES BROS. 2718.55. ANGLE SUSPENSION STRUCTURE
9 POLE MANUFACTURER 10 AS REQD |NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES
o 7
2 11 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
@3 DESIGNED KAREN ROWE _ _ _ _ _ _ APPROVED DOUG HANSON  _ _ _ _ _ _
g a‘ CIVIL ENGINEERING MANAGER
52 .| FEBRUARY 25, 2005 | 41 [ 6119
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STRUCTURE MATERIAL
QUANTITY STRUCTURE
5 5 e TYPE DESCRIPTION
]I . - [ ssa-t, SLA-1,
- - LSSA-1 LSLA-1
) ( 1 1 1 POLE, SEE STRUCTURE LIST FOR HEIGHT
Iz 9 6 _ MACHINE BOLT WITH NUT AND LOCKNUT (COORDINATE WITH
2l¥ INSULATOR MANUFACTURER FOR BOLT SIZE)
&[0 |z 3 ~ 3 SWINGING ANGLE BRACKET, COMPLETE, BOLTS, WITH GUYING
Cl= 153 PLATE AND FITTINGS (HUGHES BROS. NO. 2822.8 OR EQUAL)
- |- [N}
G 3| 4 3 2 DEAD-END TEE EQUAL TO HUGHES BROS. NO. 2817R4.5-15-15C
-1 -
© I-XJ g
7|9 5 4 2 7/8"# SQUARE HEAD BOLT WITH SQUARE NUT, AND LOCKNUT
ol
2 6 ) R DUCTILE DEAD END THIMBLE EQUAL TO ANDERSON TYPE DDT-07
}Ffffffff WITH BNK, 40,000 LBS. ULT STRENGTH
Tr \ 7 1 - TWISTED SHACKLE WITH BNK EQUAL TO HUGHES BROS. 2866

~ o 8 8 - 3x3x1/4 CURVED SQUARE WASHER WITH HOLE

5' N 9 _ 1 EXTENSION LINK, COMPLETE WITH BNK (HUGHES BROS.

@ AN HOLES IN WOOD SHALL BE DRILLED NO. 1906-14 OR EQUAL)

N 1/8" LARGER THAN BOLT DIAMETER
=S N NO. 2 AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED
TI¥ = N 10 | AS REQD | AS REQD |21, %o SrapLES
e |
©|3 g POST INSULATOR ASSEMBLY " 5 4 BONDING CLIP (EQUAL TO BROOKS MANUFACTURER BC SERIES OR

; 4] HUGHES BROTHERS NO. 2727)

o -

] = il 12 5 4 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY

© oo

®lo 13 1 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL)
: ATTACHED TO POLE
o
|
1+ © NOTES
<41 1. MEASUREMENTS FOR HORIZONTAL LINE POSTS ARE TO ¢
OF BOTTOM MOUNTING HOLES.
\e 2. ALL HARDWARE WILL BE OF THE SIZE RECOMMENDED BY
~ L S THE INSULATOR MANUFACTURER.

T 3. FOR LINE ANGLES OF 20° TO 60° USE DOUBLE

g N SUSPENSION SHOE ASSEMBLIES.

& N . 4. POLES SHALL BE GIVEN RAKE OF 1/4" FOR EACH FOOT
i N N - OF POLE LENGTH AGAINST THE STRAIN FOR LINE ANGLES
22 - N 11gn GREATER THAN 5°.

AN n N 5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
®le P ‘ COTTER KEY REQUIRED.

- 2 ‘ SSA-1 - SUSPENSION SMALL ANGLE

5 - = LLSA-1 — LIGHT LOADING SUSPENSION SMALL ANGLE

] ol —— dfgF==f==1 | \ SLA-1 - SUSPENSION LARGE ANGLE

© ol \ | | LSLA-1 — LIGHT LOADING SUSPENSION LARGE ANGLE

©
- ) | |
5 7 DL |
y o - @/ 2 | \ REFERENCE DRAWINGS
Ll | | GUY ASSEMBLIES AND DETAILS_ _ _ _ _ _ __ _ _ _. 41 6047
€T | GUYING REQUIREMENTS FOR SINGLE POLE
\° \ CONSTRUCTION WITH OVERHEAD GROUND WIRE_ __41 6071
| N WOOD POLES STRUCTURES
r GROUNDING DETAILS_ _ _ _ __ _ _ _ _ __ _ __ 41 1012
\ WOOD POLES STRUCTURES
N OVERHEAD GROUND WIRE ASSEMBLIES_ _ _ _ _ _ _ 41 1019
. N \_HOLES IN WOOD SHALL BE N SUSSPIE\lNGSLIEONS _I_IRNISNLg_ATOR ASSEMBLIES — 1020
N DRILLED 1/8'" LARGER <~ SINGLE STRING_ — — — — —— - —
\% THAN BOLT DIAMETER N SUSPENSION INSULATOR ASSEMBLIES —
DOUBLE STRING_ _ _ _ _ _ _ _ _ __ __ __ _ _. 41 1021
AN OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ _ _ _ _: 41 1031
UNITED STATES DEPARTMENT OF ENERGY
N WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
SUSPENSION INSULATOR ASSEMBLY STANDARD DESIGNS
TYPE SLA-1 AND LSLA-1 TRANSMISSION LINES
TYPE SSA-1,LSSA-1,SLA-1&LSLA-1 69&115KV
SMALL AND LARGE ANGLE STRUCTURES
SMALL ANGLE TYPE SSA-1 AND LSSA-1 LARGE ANGLE TYPE SLA-1 AND LSLA-1 pEsionep KAREN ROVE rppROvED DOUG HANSON
CIVIL ENGINEERING MANAGER
1 TO 15° LINE ANGLE 15 TO 60° LINE ANGLE
] ocToBER 18, 2005 | 41 [ 6120
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121 g 191 g STRUCTURE MATERIAL
6 | 6'—0" 6'—0" 6'—0" 6'—0" | e ] 3 P'\/l\ORT QUANTITY DESCRIPTION
2 -~ 3 .
d 1 2 POLE, SEE STRUCTURE LIST FOR HEIGHT
(26)27) 21 - R 3 ADJUSTABLE SPACER FITTINGS COMPLETE WITH BOLTS, NUTS, & WASHERS (HUGHES BROS.
P 5 - TYPE 3414.2 OR EQUAL) (SEE NOTE 4)
o © 3 2 GLUED LAMINATED WOOD GROSSARM, 3 1/8'x9'x25'—0"
. = - 4 2 DOUBLE ARMING BOLT, 7/8"#x REQD LENGTH WUTH 4 NUTS, USE EXTRA NUTS AS LOCKNUTS
? | 5 ] X—BRACE, COMPLETE WITH FITTINGS, 3 3/8'x4 3/8" (HUGHES BROS. NO. 1042-12'-0" WITH
© | (30 24 14'-10" LENGTH OR EQUAL)
: L = 6 4 FLAT GAIN PLATE
] ; I ¥ 7 7 RIBBED TIE PLATE
! ! 8 4 SPRING LOCK WASHER FOR 7/8"8 BOLT
| | @/ 9 2 CLEVIS-CLEVIS FIBERGLASS GUY STRAIN, 25,000 LB MINIMUM ULTIMATE STRENGTH COMPLETE
. ¢ TRANSMISSION WITH BNK (HUGHES BROS. CF695-36-BNK, CC 47-1/8 INCHES, OR EQUAL)
g LINE @) 10 4 TWISTED CLIP (EQUAL TO HUGHES BROS NO. AS2276)
® /. 11 2 7/8"%x REQD LENGTH BENT BOLT WITH LOCK WASHERS AND LOCKNUTS
12 2 7/8"%x REQD LENGTH BOLT WITH LOCK WASHER AND LOCKNUT
! ! 13 2 4'"%4"x1/4" CURVED WASHER, 15/16"# HOLE
di ik 14 2 TURNBUCKLE (HUGHES BROS NO. AS2545-B OR EQUAL)
DETAIL OF OVERHEAD GROUND WIRE SUSPENSION ATTACHMENT 15 2 POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE COMPANY
OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
| | P@gT QUANTITY DESCRIPTION
' '/@ 21 2 POLE TOP BAND (HUGHES BROS. NO. 2845-B OR EQUAL)
BOLT HEADS ON OUTSIDE I \T 22 2 MACHINE BOLT, 7/8'$x1'—0"
| 23 2 U BOLT, 5/8"8x3" WITH 4 HEX NUTS AND 2 LOCKNUTS
OF STRUCTURE (TYP) I ‘ 24 2 CHAIN LINK 1/2"% (HUGHES BROS NO. 1320-B1 OR EQUAL)
4 I FOR TWO X—BRACES, = PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY OR COPPER
b INSTALL BOLTS 18" 037 25 2 CRIMPIT (BURNDY TYPE YC-C OR EQUAL)
B é?RAﬁgTEgESBQNEOOT = 26 2 1/2"#x4" LAG SCREW WITH FETTER DRIVE THREAD (ONE PER BAND)
TALLER 27 2 1 3/8"8 FLAT ROUND WASHER WITH 9/16"# HOLE (ONE PER BAND)
\ 28 2 LOCKNUT FOR 7/8"# BOLT
\ 29 | AS REQUIRED |NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES
| 1/2" GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
30 4
| LOCKNUT) .
L N l 31 2 SPRING LOCK WASHER FOR 7/8"# BOLT
= > i 32 1 STEEL ANGLE, 4"x3 1/2''x3/8''x 14'—6" LONG
33 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
Y M S AR DETAIL OF WOOD ATTACHMENT 1. STEEL FOR STEEL ANGLE'S\la-I\II-DE §0R BENT PLATES SHALL
" CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
| ] | 2. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER THAN
= = THEIR RESPECTIVE BOLT DIAMETERS.
= = 3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
FITTING IS USED.
4. IF THE HOLES IN CONNECTION PLATES ARE UNTAPPED,
ELEVATION THEY SHALL MEASURE 1/16" LARGER THAN THE BOLT WITH
AN ADDITIONAL LOCKNUT AND SPRING WASHER FOR EACH
CONNECTION. TAPPED HOLES DO NOT REQUIRE THE
ADDITIONAL LOCKNUT AND SPRING WASHER.
DETAIL OF STRAIN INSULATOR 5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
ATTACHMENT TO POLE COTTER KEY REQUIRED.
REFERENCE DRAWINGS
" WOOD POLES STRUCTURES
¢ 9/16"# HOLE & 3740 HoLEs € 9/16"8 HOLE GROUNDING DETAILS_ _ _ _ __ _ _ ______ 41 1012
/ OVERHEAD GROUND WIRE ASSEMBLY
- DETAILS FOR WOOD POLES STRUCTURES _ _ _ _ _ 41 1019
b . SEE NOTE 4 CROSSARM DRILLING DETAILS HS—1 AND
& HSB—-1 STRUCTURES _ _ _ _ _ __ __ __ __ _ 41 6113
8 /
= -@ - - - - - - - o — o T Tr— OPTICAL GROUNDWIRE ASSEMBLIES_ _ _ _ _ _ _ _ _ 41 1031
" g9, SUSPENSION INSULATOR ASSEMBLIES
(10) L pe SINGLE STRING - oo o 41 1020
ExX8 4
| | | | 20 E 11-4-22 REVISED NOTE 4
ye—- A7-KKR
€ 1'4 HOLES 3-18-19 ADDED HUGHES BROTHERS REF. LENGTHS TO PARTS
@ 3/ _ L D (71 54 9.
/@ C /1%7?;&3 REVISED STEEL ANGLE HOLES.
- - — — 4,—.77 — t 74‘7 3-6-06 MINOR REVISIONS
BN \ \ ‘* “ [ TT [ [ [ | o O - gty ([ © dlE==7 B [27kkr
- | | UNITED STATES DEPARTMENT OF ENERGY
[ j i i t / I WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
1 1
v | | s L1 S % JE O LQJg / STANDARD DESIGNS
" " " " " " T T
6 2,12 2’2 6 O TRANSMISSION LINES
=3 12'-0 11=3 TYPE HS-1 115KV
$ o POLE/ \Q oF POLE SUSPENSION STRUCTURE
DETAIL OF PHASE FITTING ASSEMBLY
STEEL ANGLE @ DESIGNED KAREN ROWE APPROVED %5%%%5&@5@@5**
6-23-25 CHANGED THICKNESS OF STEEL ANGLE FROM
(MARK B8, 41 6133) |F |A7—KKR |5/ws TO 3/8. Ca:| AuusT 30, 1996 | 41 [ 6122
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& TRANSMISSION LINE STRUCTURE MATERIAL
D) ; P@gT QUANTITY DESCRIPTION
12'=6" 12'-6" on : 1 2 POLE, SEE STRUCTURE LIST FOR HEIGHT
6" | 6'-0" 6'-0" 6'-0" 6'-0" le 8" T 2 3 ADJUSTABLE SPACER FITTINGS COMPLETE W/BOLTS, NUTS, & WASHERS (HUGHES BROS. TYPE
@ - 3414 OR EQUAL) (SEE NOTE 4)
i ny 3 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8'x9''x25'-0Q"
T ¢ [g » 4 2 DOUBLE ARMING BOLT, 7/8"8 x REQD LENGTH W/4 NUTS, USE EXTRA NUTS AS LOCKNUTS
: = - - 5 1 X—BRACE, COMPLETE WITH FITTINGS, 3 3/8'x4 3/8" (HUGHES BROS. NO. 1042 OR EQUAL)
. | 1 i ./ I 52 i 6 4 FLAT GAIN PLATE
& I N (39 ¥ 7 7 RIBBED TIE PLATE
© e C ! i . = 8 4 SPRING LOCK WASHER FOR 7/8"% BOLT
i3 ! T h R ) CLEVIS-CLEVIS FIBERGLASS GUY STRAIN, 25,000 LB MINIMUM ULTIMATE STRENGTH COMPLETE
o w - WITH BNK
&4 — D L ] 10 4 TWISTED CLIP (HUGHES BROS NO. AS2276 OR EQUAL)
i ! J 11 2 WOOD VEE BRACE, 3 3/B'x4"
| 12 2 TURNBUCKLE (HUGHES BROS. NO. AS2545-B OR EQUAL)
) 1 | 13 3 7/8"$xREQD LENGTH BENT STUD WITH LOCK WASHERS AND LOCKNUTS, THREADED BOTH SIDES
o | ! 14 2 7/8"$xREQD LENGTH BOLT WITH LOCK WASHER AND LOCKNUT
o 15 2 POLE ANTISPLITTING DEVICE EQUAL TO STAR—LOCK MANUFACTURED BY THE BAYNE COMPANY
i n
IR : OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
|
PIOT | quanTITY DESCRIPTION
2 NO. -
DETAIL OF OVERHEAD GROUND WIRE SUSPENSION ATTACHMENT I R L
BOLT HEADS ON | \@ AND BRACE ATTACHMENTS TO POLE 23 2 U BOLT, 5/B"#x3" WITH 4 HEX NUTS AND 2 LOCKNUTS
OUTSIDE OF 1 : 24 2 CHAIN LINK 1/2"% (HUGHES BROS. NO. 1329-B1 OR EQUAL)
STRUCTURE (TYP) : 1 o5 2 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY OR COPPER CRIMPIT (BURNDY TYPE
YC-C OR EQUAL)
R N FOR TWO X-BRACES, 26 2 1/2"8x4" LAG SCREW WITH FETTER DRIVE THREAD (ONE PER BAND)
’j/ iﬁiEAFLIEOBROIBBSFBBOT 27 2 1 3/8"# FLAT ROUND WASHER WITH 9/16"# HOLE (ONE PER BAND)
STRUCTURES AND 28 2 LOCKNUT FOR 7/8''¢ BOLT
TALLER 29 | AS REQUIRED |NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES
(& () 0 . 1/2"# GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
: I S 2> LOCKNUT AND EQUAL TO HUGHES BROS. NO 2718.55)
— - | =) 31 2 SPRING LOCK WASHER FOR 7./8"# BOLT
‘ : 32 1 STEEL ANGLE, 4x3 1/2x3/8x14'—6'' LONG
‘ | @ 33 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
|
T |
\ | 5 NOTES
) | h= 1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
| CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
| ~ AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
1 ] 2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
= = | S THAN THEIR RESPECTIVE BOLT DIAMETERS
= — L < 3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
= = FITTING IS USED.
4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16
INCH LARGER THAN BOLT. ADD EXTRA LOCKNUT AND
DETAIL OF WOOD ATTACHMENT SPRING WASHER FOR EACH GONNECTION.
ELEVATION DETAIL OF CENTER PHASE 5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
FITTING ATTACHMENTS COTTER KEY REQUIRED.
REFERENCE DRAWINGS
. € 117168 HOLES WOOD POLES STRUCTURES
& | o o | GROUNDING DETAILS_ _ _ _ __ _ ___ __ __ 4 41 1012
‘ oo ool ‘ OVERHEAD GROUND WIRE ASSEMBLY
) | 7 - - - . DETAILS FOR WOOD POLES STRUCTURES _ _ _ _ _¢ 41 1019
R \ | / B B b \ CROSSARM DRILLING DETAILS HS—1 AND
> o HSB—1 STRUCTURES _ _ _ _ _ _ _ _ _ __ _ _ _ 4 41 6113
w } ? ? ’ ! SEE NOTE 4 OPTICAL GROUNDWIRE ASSEMBLIES_ _ _ _ _ _ _ _ 41 1031
| | | | SUSPENSION INSULATOR ASSEMBLIES
Tw, SINGLE STRING — — — — . _ _ ___ ___ _ 4 41 1020
= 6" _ 8>
N 6" € 9/16% HOLE " € 9/16% HOLE - 88>
‘} / Q 15/16" HOLES \ @ - '5%% C 11-18-25 CHANGED THICKNESS OF STEEL ANGLE FROM
~ A [= A7-KKR 5/16 TO 3/8.
: 1-30-12 CORRECTED PART NUMBER IN 'DETAIL OF END PHASE
j‘ :i :/ ] ] ] @ E\/ B A7-KRR FITTING ASSEMBLY' .
- =TT 04-14-05 MINOR CHANGES. ADDED STAR-LOCK.
il' ‘ N S /@ A|A77KKR
@] WESTERN AREA POWER ADMINISTRATION
* @ @ > F—— :tl lj:*** CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
1 1/ 3 on | ou o | on 30 1 1/om / I STANDARD DESIGN
—_—t .-— o e —— 1 1
. o . — o ok TRANSMISSION LINES
bt = - — | S —
7 — = ~ TYPE HSB-1 69 AND 115KV
\ j O SUSPENSION STRUCTURE
€ oF PoLE € oF POLE
DESIGNED KAREN ROWE APPROVED DOUG HANSON
CIVIL ENGINEERING MANAGER
STEEL ANGLE@ DETAIL OF END PHASE FITTING ASSEMBLY G AUGUST 30, 1996 | 21 [ 6123
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12 —g" 126"
- 7-0" _ 50" 70" 50 6
6" = 6"
"°l | |
}JV T Ay
S | =
| @ DETAIL A ] | _
o| i g?
= - — o ﬂ.L
e \
L B DETAIL B DETAIL A
el /
o™ e 34
> | LOCATION OF LINE
Yy 3 GUYS WHEN SPECIFIED
MINIMUM /j:)
CLEARANCE
BETWEEN ARC
DESCRIBED ANGLE N— ANGLE GUY
BY CONDUCTOR GUY WHEN SPECIFIED
SUSPENSION
CLAMP AND GUY:
115KV=3'—6" /(:D
BOKV=2'—6"
FOR TWO X—BRACES, - N
INSTALL BOLTS 18" _
APART FOR 90 FOOT 3SL§T25223R2N $$ESIDE
STRUCTURES AND TALLER :
|
I~ 1
~ -
I~ -
~ -
\ 2
>\@5) € SURVEY
ELEVATION
&
D
"
| | | | 1 |
| o
| | T il
f | N ]
| (.
V///Q 15/16"x3" SLOTTED HOLE 1 ||
| I
¢ 15/16"9 HOLES—JH——}
| i |
‘ | | ]|
S s, S S LA
~ |
T
: | | = L
< EANN - 2
~ qi_3n J‘ 12! 70" J‘ qi_3n
V
—¢ oF POLE € oF POLE

STEEL ANGLE

DETAIL OF STRAIN INSULATOR
ATTACHMENT TO POLE

DETAIL OF WOOD CROSSARM
ATTACHMENT TO POLE

11-3n

DETAIL B

STRUCTURE MATERIAL
FERT lauanTITY DESCRIPTION
1 2 POLE, SEE STRUCTURE LIST FOR HEIGHT
5 5 ADJUSTABLE SPACER FITTING, COMPLETE WITH BOLTS, NUTS AND WASHERS (HUGHES
BROS. TYPE 3414 OR EQUAL) (SEE NOTE 4)
3 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8x9x25-0
DOUBLE ARMING BOLT, 7/8% x REQUIRED LENGTH WITH 4 NUTS, USE EXTRA NUTS AS
4 2 LOCKNUTS
5 1 X—BRACE, COMPLETE WITH FITTINGS, 3 3/8x4 3/8 (HUGHES BROS. NO. 1042 OR EQUAL)
6 4 FLAT GAIN PLATE
7 4 RIBBED TIE PLATE
8 4 SPRING LOCK WASHER FOR 7/8% BOLT
CLEVIS—CLEVIS FIBERGLASS GUY STRAIN, 25,000 LB MINIMUM ULTIMATE STRENGTH
9 2 COMPLETE WITH BNK
10 4 TWISTED CLIP (EQUAL TO HUGHES BROS. NO. AS2276)
1 2 7/8% x REQUIRED LENGTH BENT BOLT WITH LOCK WASHERS AND LOCKNUTS
12 2 7/8% x REQUIRED LENGTH BOLT WITH LOCK WASHER AND LOCKNUT
13 2 4x4x1/4 CURVED WASHER, 15/16% HOLE
14 2 TURNBUCKLE (HUGHES BROS. AS2545-B OR EQUAL)
SWINGING ANGLE BRACKET, COMPLETE WITH FITTINGS (HUGHES BROS. NO. 2821.6 OR
15 3 EQUAL)
16 1 STEEL ANGLE, 4x3 1/2x5/16x14—6 LONG
17 R MACHINE BOLT, 7/8% x REQUIRED LENGTH WITH LOCKNUT, SPRING LOCK WASHER AND
4x4x1/4 CURVED WASHER ON BACK SIDE
POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
18 2 COMPANY..
OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
Pﬁ\gT QUANTITY DESCRIPTION
20 2 FOUR—WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES) (SEE NOTE 6)
4 1/29x4 LAG SCREWS (2 PER BAND)
7 1 3/8¢ FLAT ROUND WASHER WITH 9/169 HOLE (2 PER BAND)
21 | AS REQD |NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES
23 2 TWISTED SHACKLE (EQUAL TO HUGHES BROS. NO. 2866)
0 ) 1/2% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
LOCKNUT) . (EQUAL TO HUGHES BROS. 2718.55)
25 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
26 2 BONDING CLIP (EQUAL TO HUGHES BROS. NO. 2727)
27 2 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY

REFERENCE DRAWINGS

WOOD POLE STRUCTURES

GROUNDING DETAILS . _ ¢ 41 1012

WOOD POLE STRUCTURES

NOTES

1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.

2. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS.

3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
FITTING IS USED.

4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16"
LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING
WASHER FOR EACH CONNECTION.

5. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

6. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END

TEES. SEE STANDARD DRAWING 41 6138.
C |1-5-24 MODIFIED GUY ATTACHMENT DISTANCE TO 7'-6" TO
A7-KKR ACCOMODATE POLYMER INSULATORS.
B|o827-05 MINOR REVISION, MOVED STEEL ANGLE TO TOP OF
AT-KKR STRUCTURE AND MODIFIED STEEL ANGLE.

REVISED DRAWING LIST.
NOTE 6.

A 02-07-05 ADDED STAR-LOCK AND
A7-KKR
UNITED STATES DEPARTME

T OF ENERGY
WESTERN AREA POWER ADMINISTRATION

>

OVERHEAD GROUND WIRE ASSEMBLY _ _ _ _ _ _ _ ¢ 41 1019 CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
SUSPENSION INSULATOR ASSEMBLIES
SINGLE STRING _ __ _____________ 41 1020 STANDARD DESIGN
OPTICAL GROUND WIRE ASSEMBLIES_ __ _ _ _ _ _ 4 41 1031 TRANSMISSION LINES
GUY ASSEMBLIES AND DETAILS_ __ ____ """ 41 6047
STANDARD GUY ARRANGEMENT, 2 POLE TYPE HA-1 69 AND 115KV
ANGLE STRUCTURES _ ___ _ _ __ _____ _ . 41 6052
TYPICAL DETAILS FOR DEAD—END TEES_ _ _ _ _ _ 41 6138 SMALL ANGLE SUSPENSION STRUCTURE
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FOR OGW IN
SUSENSION

©

SECTION A-A

GUY ALIGNED WITH CONDUCTOR (TYP)

SECTION B-B

‘L SEE

NOTE 2

QL L0/B/® ONONONG)

FIGURE 1 s

OGW AND CONDUCTOR LINE GUYING FOR LINE ANGLES 0° TO 10°

GUYS NOT REQ'D

GUYS NOT REQ'D
FOR OGW IN
SUSPENSION

SECTION C-C

GUY ALIGNED WITH CONDUCTOR (TYP)

SECTION D-D

Cr —*C
B ‘:j ¥

‘L SEE

NOTE 2

O/ O/4N.O) GO\ \®

\*NUE 3‘41///' FIGURE 2

OGW AND CONDUCTOR LINE GUYING FOR LINE ANGLES 10° TO 30°

GUY ALIGNED
WITH OGW (TYP)

GUYS NOT REQ'D
FOR OGW IN
SUSPENSION

SECTION E-E

GUY ALIGNED WITH CONDUCTOR (TYP)

SECTION F-F

LNV

‘L SEE

NOTE 2

© OO G\ \®

. RAKE POLES AS FOLLOWS:

. POLE RAKE SHALL BE 1/4-INCH FOR EACH FOOT OF POLE

. REFER TO DRAWING NO. 41 6047 FOR ANCHOR SPACING.
. REFER TO PLAN AND PROFILE DRAWINGS FOR ACTUAL GUY

GUY AND ANCHOR REFERENCE CHART
LINE GUYING
CONDUCTOR GUYS | 06w GUYS | ANCHOR REF | NO.: OF
ANCHORS
3LSGEW 2LSGEW | A © 10
3LSGEW 2LDGEW [ A © 10
3LDGEW 2LSGEW | Y © 10
3LDGEW 2LDGEW | (A (© 10
3LSGEW-3LDGEW | 2LDGEW [ AW (B © 16
6LDGEW 2LDGEW | (W) (B) (©) 16
OGW  —— OVERHEAD GROUND WIRE

COND —— CONDUCTOR
LSGEW — LINE SINGLE GUY EACH WAY
LDGEW —— LINE DOUBLE GUY EACH WAY
— — OGW AND CONDUCTOR
— ANCHOR IDENTIFICATION REFERENCE

NOTES

OGW: SUSPENSION 5°-60°
OGW: TENSION 10°-90°
ABOVE GROUND. RAKE SHALL BE AGAINST THE STRAIN.

QUANTITIES AND TYPES AT EACH SITE.

REFERENCE DRAWING

GUY ASSEMBLIES AND DETAILS - 41 6047
A|03—02—05 REMOVED NOTE 4. NO LONGER OFFSETTING MIDDLE
AT—KKR POLE GUYING.

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPE 3TA-1 STRUCTURES
STANDARD GUY ARRANGEMENT

Vhore 52 FIGURE 3

OGW AND CONDUCTOR LINE GUYING FOR LINE ANGLES 30° TO 90°

DESIGNED KAREN ROWE APPROVED DOUG HANSON __ __ __ __

CIVIL ENGINEERING MANAGER

;| DECEMBER 31, 1996 | 41 | 6125
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STRUCTURE MATERIAL
PT | QUANTITY DESCRIPTION
1 3 POLE, SEE STRUCTURE LIST FOR HEIGHT
) 3 FOUR-WAY STRAIN POLE BAND:; HUGHES 3112 SERIES, JOSLYN J25969 SERIES; OR
APPROVED EQUAL
ég:ﬁEnggNTOP 3 3 1/4x3x17 CONNECTING LINK WITH 3/4¢x2 1/2 BOLT, 2 NUTS, AND COTTER KEY
4 18 PARALLEL GROOVE CLAMP, 2-BOLT FOR CONDUCTOR
AS REQUIRED
SAME SIZE AND TYPE OF 5 3 1/29 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
8$EEE$¥§E ggtg?gIED LOCKNUT) .  HUGHES 2718.55 OR EQUAL
6 |AS REQUIRED| NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES
b o L 7 3 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
Lo L L 8 3 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
DETAIL OF TAP CONNECTION
(TOP AND BOTTOM CONNECTION SIMILAR) VOLTAGEI POLE SPACING "2 (FEET)
69 10' 0"
115 12'=0"
138 14 —0"
PLAN 161 7 =0
230 22'-0"
>
_I
4 -
g ngn ~ 5 i
| | 1 NOTE
| 1. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
: POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.
? l
~N
N /)
L] m @
a had — ]

REFERENCE DRAWINGS
WOOD POLE STRUCTURES TENSION

| INSULATOR ASSEMBLIES _ _ _ _ _ _ __ __ __ _ 41 1002
CONDUCTOR DEAD END HOeROUND NG DRTAILS 41 1012
RNEEAIgl(-)LgFAWACHMENT ASSEMBLY GUY ASSEMBLIES AND DETAILS _ _ __ _______ 41 6047

3-LINE GUYS
(1 PER POLE)

NITED STATES DEPARTMENT OF ENER

U oY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — GOLDEN, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPE 3DE-1
3-POLE SPECIAL DEAD—-END STRUCTURE

ELEVATION

7/>/</.\ 4

STANDARD GUY ARRANGEMENT S CIVIL ENGINEERTNG WANAGER
2| FEBRUARY 7, 1997 41 [ 6126

Return to TOC



131

14'-0" 14'-0" 5-0" _ . 68" STRUCTURE MATERIAL
510 5'-0 P | QUANTITY DESCRIPTION
- | X h
DETAIL A ?lEe 1 3 |POLE, SEE STRUCTURE LIST FOR HEIGHT
DETAIL B .y 2 4 |FOUR-WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES) (SEE NOTE 8)
-~ <
H ) —= 8  [1/29x4 LAG SCREWS (2 PER BAND)
) = | 8 |1 3/8% FLAT ROUND WASHER WITH 9/16% HOLE (2 PER BAND)
(19 3 | AS REQD |7/16% HIGH STRENGTH WIRE (SEE SPECIFICATIONS)
5 b/ u 7 7 |AUTOMATIC COMPRESSION FITTING WITH SHORT BAIL
i ORIE 5 4 [1/4x2x17 CONNECTING LINK PAIR
. o |~ EXTEND BOLT
© THIS PHASE ONLY 6 4 |2 1/2 SHEAVE WHEEL SUITABLE FOR 7/16% WIRE
1—i , i ; 1 CLEVIS—-CLEVIS FIBERGLASS GUY STRAIN, 25,000 LB MINIMUM ULTIMATE STRENGTH
. T . 1| \@ | COMPETE W/PINS AND COTTER KEYS
\ 1 - \J J 8 1 |TWISTED CLIP (EQUAL TO HUGHES BROS. NO. AS2276)
v | (%) S \_¥ < DETAIL OF WOOD CROSSARM ATTACHMENT 9 T |7/8% x REQD LENGTH BENT BOLT WITH WASHER AND LOCKNUT
- \ 10 1 7/8%x14 SHOULDER EYE BOLT WITH LOCK WASHER AND LOCKNUT
. NO. 2 AWG DETAIL C 11 2 |4x4x1/4 CURVED WASHER, 15/16¢ HOLE
© /" COPPER CLAD WIRE 12 3 [7/8¥x12 CLEVIS-EYE TURNBUCKLE W/BNC (EQUAL TO HUGHES BROS. NO. AS2545-D)
o STAPLED TO POLE /@ 13 1 |WOOD VEE BRACE, 5 1/8x6 GLUED LAMINATED, COMPLETE WITH FITTINGS
14 2 |GLUED LAMINATED WOOD CROSSARM, 3 1,/8x9x34—0
15 6 |FLAT GAIN PLATE, 15/16% HOLE
¥ 16 6 |RIBBED TIE PLATE, 15/16% HOLE
BOLT HEADS ON 17 5 |7/8% x REQD LENGTH DOUBLE ARMING BOLT W/2 LOCK WASHERS & 4 NUTS EACH (USE
OUTSIDE OF EXTRA NUTS AS LOCKNUTS)
STRUCTURE (TYP) 18 5 ADJUSTABLE SPACER FITTING MADE FROM 5/16 STEEL, COMPLETE W/FITTINGS (HUGHES
2. BROS. 3414.2, BROOKS MFR 586 SERIES OR EQUAL)
o= 19 5 |SWINGING ANGLE BRACKET, COMPLETE W/FITTINGS (HUGHES BROS. NO. 2821.8, BROOKS
g2 MFR NO. 6203 OR EQUAL)
. < 20 | 2 0R 4 |3 3/8 X 4 3/8 WOOD X—BRACE COMPLETE W/FITTINGS (HUGHES BROS. NO. 1042—14-0.
2 £S 21 12 | 4% SHEAR PLATE FOR 7/8¢ BOLT
3 3k IF TWO XBRACES 22 1 FOUR—WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3112 SERIES) (SEE NOTE 8)
© 33 POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
Q ARE SPECIFIED, 29 3
g ¥ INSTALL 18 IN. APART COMPANY .
S P
N -
"5’ \rA OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
2 PART | quanTTTY DESCRIPTION
- .
= 23 | AS REQD | NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES
° 24 2 OVERHEAD GROUND WIRE SUSPENSION ASSEMBLY
3 25 2 TWISTED SHACKLE (EQUAL TO HUGHES BROS. NO. 2866)
| 26 3 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY FOR NO. 2 AWG COPPER GLAD WIRE
° 27 s 1/2% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
° LOCKNUT) . HUGHES 2718.55 OR EQUAL
3 ELEVATION g
© 28 3 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
0
S NOTES
9 1. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.
2 2. ADJUST NUTS ON SWINGING ANGLE BRACKETS SO THAT
R BRACKET IS FREE TO SWING.
s 3. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER THAN
a THEIR RESPECTIVE BOLT DIAMETERS.
> 4. GAINING IS NOT REQUIRED IF ADJUSTED SPACER
. FITTING IS USED.
2 5. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16"
g - LARGER THAN BOLT. ADD EXTRA LOCKNUTS AND SPRING
1 @ WASHER FOR EACH CONNECTION.
E s 6. GUYING REQUIREMENTS ARE SHOWN ON THE PLAN AND
£ SEE NOTE 5 PROFILE DRAWINGS.
S 7. HOLES IN CONNECTING LINK PAIRS SHALL BE SIZED
3 1/16" LARGER THAN CONNECTING LINK BOLTS IN
| TURNBUCKLES AND STRAIN BANDS. BOLTS SHALL BE
i BN FURNISHED WITH 2 NUTS AND COTTER KEY.
z 8. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
%] CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
C CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
| I . TEES. SEE STANDARD DRAWING 41 6138.
g8 ) e e
<
E% = @ 1 1 @ b REFERENCE DRAWINGS D 3-10-26 ADDED GUYING REFERENCE DRAWING.
I O, L O] SUSPENSION INSULATOR ASSEMBLIES A7-KR
% ] - SINGLE STRING _ 41 1020 C [32007 REVISED PART NO. 13.
E FEN © DOUBLE STRING - — — —— _________"""7% 41 1021 AT=KKR
£3 WOOD POLES STRUCTURES ——
88 g GROUNDING DETAILS — ____________ _41 1012 | B [A95ERY  |REVISER PART O 20
s9 S OVERHEAD GROUND WIRE ASSEMBLY
N 19 DETAILS FOR WOOD POLES STRUCTURES- —_ _ _ 41 1019 WESTERN AREA POWER ADMINISTRATION
&= = OPTICAL GROUND WIRE ASSEMBLIES — —41 1031 CORPORATE_SERVICES OFFICE - GOLDEN, COLORADQ
RE i GUY ASSEMBLIES AND DETAILS — ———————— —41 6047
I - STANDARD GUY ARRANGEMENT FOR STANDARD DESIGNS
°5 TYPE 3T, 3TX, 3AC AND 3AD
55 STRUCTURES WITH OVERHEAD GROUND WIRES _ _ _41 6054 TRANSMISSION LINES
=5 \ CROSSARM DRILLING DETAILS _ _ _ ____ ___ . 41 6136 TYPE 3AC-1 115KV
g@ TYPICAL DETAILS FOR DEAD-END TEES_ _ _ _ _ _ 41 6138 SUSPENSION STRUCTURE
A7 o7 - -
35 DETAIL B DETAIL C DESIGNED KAREN ROWE APPROVED DOUG HANSON
89 OVERHEAD GROUND WIRE SUSPENSION ATTACHMENT CLVIL ENGINEERTNG WANAGER
gi Cac| DECEMBER 31, 1996 [ 41 | 6127
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22'-6" 22'-6" .1 B STRUCTURE MATERIAL
6" 11'=0" 11'=0" 11'=0" 11'=0" 6" c|> PART
. ™ = @ NO QUANTITY DESCRIPTION
/C . =711 /‘ .‘ 1 2 POLE, SEE STRUCTURE LIST FOR HEIGHT
g= = B_— , 5 ADJUSTABLE SPACER FITTINGS COMPLETE WITH BOLTS, NUTS, AND WASHERS (HUGHES BROS.
| TYPE 3415 OR EQUAL) (SEE NOTE 4)
3 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8x9x45-0
% o DOUBLE ARMING BOLT, 7/8%x REQUIRED LENGTH WITH 4 NUTS, USE EXTRA NUTS AS
5 8 | ol (29) 4 2 LOCKNUTS
i SEE NOTE 6 I N X-BRACE, COMPLETE WITH FITTINGS, 5 1/8x6 (HUGHES BROS. NO. 2121-22-0 WITH
e - 5 1 28'—4" LENGTH OR EQUAL)
J 6 4 FLAT GAIN PLATE
" © 2 7 4 RIBBED TIE PLATE
I 8 4 SPRING LOCK WASHER FOR 7/8¢ BOLT
f = — = 82 = = = T} 9 ) CLEVIS—CLEVIS FIBERGLASS GUY STRAIN, 30,000 LB MINIMUM ULTIMATE STRENGTH COMPLETE
! 0 S WITH BNK (HUGHES BROS. CF695-115-BNK, CC 126-1/8 INCHES, OR EQUAL)
I 16" ) [0 4 TWISTED CLIP (HUGHES BROS. NO. AS2276 OF EQUAL)
I 1 ) WOOD VEE BRACE, 3 5/8x7 1/2, COMPLETE WITH FITTINGS, 8'-6" DROP, SPACING VARIES
: ! WITH POLE DIAMETER (HUGHES BROS. 12'-11 1/4" CC OR EQUAL)
: 12 2 TURNBUCKLE (HUGHES BROS. NO. AS2545-B OF EQUAL)
o &
q ‘ I DETAIL OF OVERHEAD GROUND WIRE SUSPENSION 0 5 7/89x REQUIRED LENGTH BENT STUD WITH LOCK WASHER AND LOCKNUTS, THREADED BOTH
o ¢ ! ATTACHMENT AND BRACE ATTACHMENT TO POLE SIDES
TRANSMISSION LINE 1 14 2 | 7/89x REQUIRED LENGTH WITH LOCK WASHER AND LOCKNUT
i| £ 15 2 POLE_ANTISPLITTING DEVICE EQUAL TO STAR LOCK MANUFACTURED BY THE BAYNE COMPANY
l l =
! e OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
~Hi A3 FT] QUANTITY DESCRIPTION
21 2 POLE TOP BAND (HUGHES BROS. NO. 2845-B OR EQUAL)
22 2 MACHINE BOLT, 7/B#x1-0
\® 23 2 U BOLT, 5/8%x3 WITH 4 HEX NUTS AND 2 LOCKNUTS
24 2 CHAIN LINK 1/29 (HUGHES BROS. NO. 1329-B1 OR EQUAL)
PARALLEL GROOVE CLAMP, 2 BOLT COPPER ALLOY OR COPPER CRIMPIT (BURNDY TYPE YC-C
25 4
OR EQUAL)
26 2 1/28x4 LAG SCREW WITH FETTER DRIVE THREAD (ONE PER BAND)
27 2 1 3/89 FLAT ROUND WASHER WITH 9/16¢ HOLE (ONE PER BAND)
. 28 2 LOCKNUT FOR 7/8¢ BOLT
@ 29 |AS REQUIRED| NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2 INCH STAPLES
~ 1/2¢ GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
Q 30 3
LOCKNUT)
31 2 SPRING LOCK WASHER FOR _7/8¢ BOLT
32 1 STEEL ANGLE, 4x3 1/2x3/8x25-6 LONG
33 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
DETAIL OF CENTER PHASE 34 2 BONDING CLIP (HUGHES BROS. NO. 2727 OR EQUAL)
FITTING ATTACHMENTS NOTES
1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
(3 3 N CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
I T AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
FOR TWO X-BRACES, 2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
S INSTALL BOLTS 18 THAN THEIR RESPECTIVE BOLT DIAMETERS.
P rans b O L eR 3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
— FITTING IS USED.
N L - F 4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16
M N LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING
WASHER FOR EACH CONNECTION.
[ 5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
NI, I NN N R COTTER KEY REQUIRED.
TR RONIRONRDGRPIRINIRON, NN L 6. FOR DEAD ENDING OPGW, SPACE DEAD END TEE TOP BOLT
A - AN ¢ @2 > 6" BELOW BRACE ATTACHMENT.
| REFERENCE DRAWINGS
B B I WOOD POLE STRUCTURE GROUNDING DETAILS _ _ ___ 411012
= = OVERHEAD GROUND WIRE ASSEMBLY DETAILS
= = FOR WOOD POLE STRUCTURES _ ____ ______ 41 1019
= DETAIL OF WOOD CROSSARM SUSPENSION INSULATOR ASSEMBLIES
ELEVATION ATTACHMENT TO POLE SEE NOTE 4 SINGLE STRING. _ _ _ _ _ _ ___________ 411020
OPTICAL GROUNDWIRE ASSEMBLIES __ ___ _ _ __ 41 1031
CROSSARM DRILLING DETAILS HS—1 AND
:, f T HSB—1 STRUCTURES - _ _ _ _ ___________ 41 6113
€ 11/16¢ HOLES ! | ‘ . |8l TYPICAL DETAILS FOR OPTICAL GROUND
‘ + —— N — - (19 Y222 WIRE SPLICE STRUCTURES_ _ _____ _____ 41 6153
- =2
N '/ { | | | | oer E |553:19 ADDED HUGHES BROS. REF. LENGTHS TO PARTS
> * | b A7-KKR 5,9, & 1.
™M, 8-26-08 CHANGED QUANTITY OF ITEM 33 FROM 1 TO 2.
1 1 1 1 @ ] — — D | a7 kkr
" € 15/16"x3" " " /@ UNITED STATES DEPARTMENT OF ENERGY
6 918 voLe g (OIS € 15/16" HOLES €o/ter HoLE—~_ 6 WESTERN AREA POWER ADMINISTRATION
@ @ 3 . 7777]] @ [7777 CORPORATE SERVICES OFFICE — GOLDEN, COLORADO
AR i UK —— V_
4— STANDARD DESIGNS
ik O N S S O ] =
E— Q — TRANSMISSION LINES
e - | —= o 14O 10T TYPE HSB—1 230KV
. 3" 3 2 | 2" 3" = ) = SUSPENSION STRUCTURE
5 , |
N " € OF POLE "
) 7 ——— 1'-9" - 22'-0" \ 1'-g9" IV - DESIGNED KAREN ROWE APPROVED DOUG HANSON _ _ _ _ _ _ _
4 CIVIL ENGINEERING MANAGER
STEEL ANGLE (32 DETAIL OF PHASE FITTING ASSEMBLY Fa | FeBRUARY 7, 1997 | 41 [ 6128
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17'-6" 176" : |5 Q STRUCTURE MATERIAL
6" 8'-6" 8'-6" 8'-6" 8'-6" 6" T |Z nE € 9/16"# HOLE g € 9/16"# HOLE
== -+ -+ i m| & Va & 11/716% HOLES PART | QUANTTTY DESCRIPTION
< D NO.
! ! 7 3 ] 1 2 POLE, SEE STRUCTURE LIST FOR HEIGHT
) - - T - R 3 ADJUSTABLE SPACER FITTING COMPLETE WITH BOLTS, NUTS AND WASHERS (HUGHES
i ' ! | 1 | ! BROS. TYPE 3415 OR EQUAL) (SEE NOTE 4)
Q | | | | 3 2 GLUE LAMINATED WOOD CROSSARM, 3 1/8'"x9''x35'-0"
® i ‘ || ‘ DOUBLE ARMING BOLT, 7/8"$x REQUIRED LENGTH WITH 4 NUTS, USE EXTRA NUTS AS
EA - - ~ - -—— 4 2 |LockNuTs
- 5 ] X-BRACING, COMPLETE WITH FITTINGS, 3 3/8'"x5 3/8" (HUGHES BROS. NO.
] 1042-17-0 OR EQUAL)
SEE | | N | ‘ ¢ 15/16"% HOLES - | 6 4 FLAT GAIN PLATE
. NOTE 6 | | N | | | | 7 4 RIBBED TIE PLATE
T : : ‘ ‘ 8 4 SPRING LOCK WASHER FOR 7/8"# BOLT
= | € TRANSMISSION [|] 11720 13 2" e ol e 2" 1Sl e 1 172" 9 2 CLEVIS—CLEVIS FIBERGLASS GUY STRAIN, 25,000 LB MINIMUM ULTIMATE STRENGTH
I LINE I P o o Y COMPLETE WITH BNK
: : g e 17— — - 1i_gn 10 4 TWISTED CLIP (HUGHES BROS. NO. AS2276 OR EQUAL)
- - " ’ WOOD VEE BRACE, 3 1/2"x7 1/2", COMPLETE WITH FITTINGS, 6'—6" DROP, SPACING
| 1 AN VARIES WITH POLE DIAMETER
| @\ I STEEL ANGLE@ & oF PoLE 12 2 TURNBUCKLE (HUGHES BROS. NO. AS2545-B OR EQUAL)
: :/® 13 2 7/8"8x REQUIRED LENGTH BENT STUD WITH LOCK WASHER AND LOCKNUTS, THREADED
| | BOTH_SIDES
| | 14 2 7/8"#x REQUIRED LENGTH BOLT WITH LOCK WASHER AND LOCKNUT
| |
| | OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
| |
i i P T |QUANTTTY DESCRIPTION
| | .
| | 21 2 POLE TOP BAND (HUGHES BROS. NO. 2845-B OR EQUAL)
: : 22 2 MACHINE BOLT, 7/8"#x1'-0"
BOLT HEADS ON I 23 2 "U'" BOLT, 5/8"#x3" WITH 4 HEX NUTS AND 2 LOCKNUTS
OUTSIDE OF o Y c 24 2 CHAIN LINK 1/2"# (HUGHES BROS. NO. 1329-B1 OR EQUAL)
STRUCTURE, TYP A PARALLEL GROVE CLAMP, 2 BOLT COPPER ALLOY OR COPPER CRIMPIT (BURNDY TYPE
L 2 4 |yc-c oR EQuAL)
FOR TWO X-BRACES
INSTALL BOLTS 18" 26 2 1/2"8x4" LAG SCREW WITH FETTER DRIVE THREAD (ONE PER BAND)
APART FOR 80 FOOT 27 2 1 3/8"% FLAT ROUND WASHER WITH 9/16"# HOLE (ONE PER BAND)
STRUCTURES AND TALLER 28 2 LOCKNUT FOR 7/8"¢ BOLT
29 | AS REQD [NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES
0 3 1/2"8 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT
AND_LOCKNUT)
31 2 SPRING LOCK WASHER FOR 7/8'"# BOLT
32 1 STEEL ANGLE, 4''x3 1/2''x3/8''x20'—6" LONG
33 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
34 2 BONDING CLIP (HUGHES BROS. 2727 OR EQUAL)
NOTES
DETAIL OF OVERHEAD GROUND WIRE SUSPENSION ATTACHMENT 1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
AND BRACE ATTACHMENT TO POLE CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS.
3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
1< FITTING IS USED.
@) | () 4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16
KIRIRIX XVRKIXIR A/A}}/ RIS RS R KK .S/AS/AS/§/¢ | INCH LARGER THAN BOLT. ADD EXTRA LOCKNUT AND
| SPRING WASHER FOR EACH CONNECTION.
| 5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
m=i + = = 4 =w COTTER KEY REQUIRED.
| 6. FOR DEAD-ENDING OPGW, SPACE DEAD-END TEE TOP BOLT
) : %) 6" BELOW BRACE ATTACHMENT.
g | REFERENCE DRAWINGS
ELEVATION Lo e
FOR WOOD POLE STRUCTURES_ _ _ _ __ _ _ _ ___. 41 1019
CROSSARM DRILLING DETAILS HS—1
s vore, e 58 STSTYE G oo e o
g b, H g DETAIL OF WOOD ATTACHMENT STRUCTURES_ _ _ _ _ _ _ ___ __________ 41 6133
= L322 5
= MEFERE =
= oo = = C 3-23-21 ADDED NOTE 6, REFERENCE DRAWING FOR STEEL
E:) A7-KKR ANGLES, AND CHANGED X-BRACE.
/ ﬂ B 2;22;;1 FIXED CROSSARM SIZE
T I~ A|O4—05—DO FIXED STEEL ANGLE QUANTITY.
A3-KKR
| ] UNITED STATES DEPARTMENT OF ENERGY
O] [],,,,j] < ) [[,,,,]] WESTERN ARFA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — GOLDEN, COLORADO
= STANDARD DESIGN
F ol oF TRANSMISSION LINES
S B TYPE HSB-1 161KV
W SUSPENSION STRUCTURE
DESIGNED KAREN ROWE_ APPROVED DOUG HANSON  _
CIVIL ENGINEERING MANAGER
DETAIL OF END PHASE FITTING ASSEMBLY DETAIL OF CENTER PHASE
C
FITTING ATTACHMENTS »| _AueusT 15, 1998 | 41 | 6129
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AAAT

STRUCTURE MATERIAL

TO 90°

JU

oary | ANGLE [ ANGLE [ ANGLE T ANGLE
NO. | 0°-5° | 5°-30° |30°-60°|60°-90° DESCRIPTION
1 3 3 3 3| POLE, SEE STRUCTURE LIST FOR LENGTH
R 6 6 6 | FOUR-WAY STRAIN POLE BAND; HUGHES 3112 SERIES,JOSLYN J25969 SERIES;
OR, APPROVED EQUAL
R ; 1 ; 6 | FOUR-WAY STRAIN POLE BAND; HUGHES 3103 SERIES,
JOSLYN J25967 SERIES; OR, APPROVED EQUAL
4 3 POLE BAND ASSEMBLY, HUGHES B1784-WW OR APPROVED EQUAL
5 6 6 6 FIBERGLASS GUY INSULATOR, 10 FT LENGTH
6 6 6 6 | CONNECTING LINK; PAIR W/BNK HUGHES 3157, JOSLYN J26035; OR, APPROVED EQUAL
7 6 6 6 6 | CONNECTING LINK, PAIR W/BNK; HUGHES 3154; JOSLYN J6650; OR,
APPROVED EQUAL CONNECTING LINK W/BNK
8 2 2 2 2 | DEAD-END AUTOMATIC VISE TYPE FOR GUY STRAND
9 2 2 2 2 | SHEAVE WHEEL, 2 1/2 DIA MINIMUM
10 1 1 1 1| TURNBUCKLE, CLEVIS-EYE, 7/8x12
11_|AS REQD|AS REQD [AS REQD|AS REQD| STEEL STRAND 7,16, 7-WIRE, HIGH STRENGTH
1 . 17 3 12 | 172% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT,
NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL
13 14 22 14 12 | LAG SCREWS, 1/2x4 WITH FLAT WASHERS (2 EACH PER BAND)
NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE
14 |AS REQD[AS REQD [AS REQD[AS REQD| \i,@ on® oot D2l o ol s
15 3 3 3 3 | PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
16 4 4 4 4 | OVERHEAD GROUND WIRE TENSION ASSEMBLY
17 6 CLEVIS-CLEVIS 90° W/BNK, 40,000 LBS
18 3 3 3 3 | POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
19 3 3 3 3
COMPANY
POST INSULATOR ASSEMBLY MATERIAL
(OMIT FOR 60° TO 90° ANGLES)
QUANTITY
PART
NO. | o760 DESCRIPTION
20 6 7/8xREQD_LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER
21 6 4x4x1/4 CURVED SQUARE WASHER WITH 15/16" HOLE
22 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)

NOTES

1. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.

2. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.

3. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
INSULATORS ARE USED ARE BASED ON BOLT SIZES SHOWN.
INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND WASHERS
OF DIFFERENT SIZES.

4. ADDITIONAL POLE BAND IS NOT REQUIRED ON CENTER
POLE FOR LINE ANGLES 60°-90°.

5. FOR 5°-30° LINE ANGLES ADD TWO ADDITIONAL BANDS
(PART 3) OR DEADEND TEES FOR GUYING ON EACH
OUTSIDE POLE.

6. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES. SEE STANDARD DRAWING 41 6138.

7. USE X-BRACE EQUAL TO HUGHES BROS NO.2121 WHEN

SPECIFIED.
REFERENCE DRAWINGS

WOOD POLE STRUCTURES
GROUNDING DETAILS — _ 41 1012
OVERHEAD GROUND WIRE ASSEMBLY

DETAILS FOR WOOD POLE STRUCTURES _ _ _ _ _ _ 41 1019
TENSION INSULATOR ASSEMBLIES

SINGLE STRING — — — 41 1022

DOUBLE STRING_ _ _ _ 41 1023
OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ _ _ _ _ 41 1031
TYPE 3TA-1 STRUCTURES

STANDARD GUY ARRANGEMENT _ _ _ _ . 41 6125
TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ _ _ 41 6138

SUPERSEDES DWG NO. 41 6130 A IN PART

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE - GOLDEN, COLORAD

STANDARD DESIGNS

TRANSMISSION LINES
TYPE 3TA-1 230KV
3-POLE TENSION STRUCTURE, SHEET 1
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MANAGER

A] DECEMBER 31, 1999 | 41 [6130-1

Return to TOC




135

S:\Projects\StandardDrawings\Design\Drawings\CiviI\41_6130_2.dwg Last Saved By: TAS on Feb 15, 2006— 7:30am

Jul 12, 2006- 11:54am Plotted By:seela IMAGES:

STRUCTURE MATERIAL

ANGLE | ANGLE | ANGLE | ANGLE

PART
NO. | 0°-5° | 5°-30° |30°-60°|60°-90° DESCRIPTION

1 3 3 3 3 POLE, SEE STRUCTURE LIST FOR LENGTH

FOUR-WAY STRAIN POLE BAND; HUGHES 3112 SERIES,JOSLYN J25969 SERIES;
OR, APPROVED EQUAL

USE CONDUCTOR
BANDS FOR LINE GUYS
(USE FIBERGLASS GUY
INSULATORS FOR

2 |— 6 6 6

FOUR-WAY STRAIN POLE BAND; HUGHES 3103 SERIES,
LI e 3 7 " 7 6 | JOSLYN J25967 SERIES; OR, APPROVED EQUAL
7 3 POLE BAND ASSEMBLY, HUGHES B1784-VW OR APPROVED EQUAL
5 6 6 5 FIBERGLASS GUY INSULATOR, 10 FT LENGTH
6 6 5 & | CONNECTING LINK; PAIR W/BNK HUGHES 3157, JOSLYN J26035; OR, APPROVED EQUAL
; 5 s s s | CONNECTING LINK, PAIR W/BNK; HUGHES 3154; JOSLYN J6650; OR,
APPROVED EQUAL CONNECTING LINK W/BNK
8 2 2 2 2 | DEAD-END AUTOMATIC VISE TYPE FOR GUY STRAND
9 2 2 2 2 | SHEAVE WHEEL, 2 1/2 DIA MINIMUM
10 1 1 1 1| TURNBUCKLE, CLEVIS—EYE, 7./8x12
11 |AS REQD|AS REQD |AS REQD|AS REQD| STEEL STRAND 7/16, 7-WIRE, HIGH STRENGTH
%
DETAIL OF INSULATOR ATTACHMENT ~ DETAIL OF INSULATOR ATTACHMENT () 2|7 |7 |13 12 | G AN LOKNUT) . HUGHES 2718.55 OR EQUAL T e BOLT:
(FOR LINE ANGLES 5° TO 90°) (FOR LINE ANGLES 0°-3 13 14 22 14 12 | LAG SCREWS, 1/2x4 WITH FLAT WASHERS (2 EACH PER BAND)

NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE

14 |AS REQD(AS REQD [AS REQD[AS REQD ATTACHED WITH 2—INCH STAPLES

15 3 3 3 3 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
@ e@@ (SEE NOTE 4) 16 4 4 4 4 OVERHEAD GROUND WIRE TENSION ASSEMBLY
17 6 CLEVIS-CLEVIS 90° W/BNK, 40,000 LBS
18 3 3 3 3 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE

POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
19 3 3 3 3| company

EII§I

POST INSULATOR ASSEMBLY MATERIAL
__/——j%‘ (OMIT FOR 60° TO 90° ANGLES)
QUANTITY
PART
I— NO. | or—s0° DESCRIPTION
20 6 7/8xREQD LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER
21 6 4x4x1/4 CURVED SQUARE WASHER WITH 15/16" HOLE
22 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)
NOTES
Top conpucToR AN (2) ok () 1. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.
2. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.
POST INSULATOR ASSEMBLY 3. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
INSULATORS ARE USED ARE BASED ON BOLT SIZES SHOWN.
1 INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND WASHERS
. OF DIFFERENT SIZES.
7 4. ADDITIONAL POLE BAND IS NOT REQUIRED ON CENTER
- POLE FOR LINE ANGLES 60°-90°.
5. FOR 5°-30° LINE ANGLES ADD TWO ADDITIONAL BANDS
(PART 3) OR DEADEND TEES FOR GUYING ON EACH
o OUTSIDE POLE.
) 6. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
. CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
® CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
] TEES. SEE STANDARD DRAWING 41 6138.
o 7. USE X-BRACE EQUAL TO HUGHES BROS NO.2121 WHEN
3 SPECIFIED.
REFERENCE DRAWINGS
WOOD POLE STRUCTURES
GROUNDING DETAILS . ___________ 41 1012
(i9) OGW ATTACHMENT (19 OVERHEAD GROUND WIRE ASSEMBLY
(TANGENT TENSION 0°-5°) DETAILS FOR WOOD POLE STRUCTURES __ _ __ _ 41 1019
TENSION INSULATOR ASSEMBLIES
SINGLE STRING_ _ 41 1022
DOUBLE STRING_ _ — _ _____________ 411023
(ie) A OPTICAL GROUND WIRE ASSEMBLIES__ _ __ __ __ 41 1031
TYPE 3TA-1 STRUCTURES
STANDARD GUY ARRANGEMENT __ __ _____ _ _ 41 6125
: TYPICAL DETAILS FOR DEAD END TEES. __ _ ___ 41 6138
I
SUPERSEDES DWG NO. 41 6130 A IN PART

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE - GOLDEN, COLORAD

STANDARD DESIGNS

SEE NOTE 5 TRANSMISSION LINES
TYPE 3TA-1 230KV
3-POLE TENSION STRUCTURE, SHEET 2
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STRUCTURE MATERIAL
PAaT | uanTITY DESCRIPTION
1 3 POLE, SEE STRUCTURE LIST FOR HEIGHT
2 4 FOUR—WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES)
8 1/26x4 LAG SCREWS (2 PER BAND)
8 1 3/88 FLAT ROUND WASHER WITH 9/16% HOLE (2 PER BAND)
3 AS REQD | 7/168 HIGH STRENGTH WIRE (SEE SPECIFICATIONS)
241 g 241 g 71_gn 6" 7 7 AUTOMATIC COMPRESSION FITTING WITH SHORT BAIL
7 g T | — 5 4 1/4x2x17_CONNECTING LINK PAIR
] 6 4 2 1/2" SHEAVE WHEEL SUITABLE FOR 7/168 WIRE
/4\/[’”"1'— B @ DETAIL A\/ |\ \ . ] CLEVIS—CLEVIS FIBERGLASS GUY STRAIN, 25,000 LB MINIMUM ULTIMATE
t ! STRENGTH COMPETE W/PINS AND COTTER KEYS
(19 8 1 TWISTED CLIP (EQUAL TO HUGHES BROS. NO. AS2276)
i/ ® il 9 1 7/8¢x REQD LENGTH BENT BOLT WITH WASHER AND LOCKNUT
. 10 1 7/80x14 SHOULDER EYE BOLT WITH LOCK WASHER AND LOCKNUT
© K 2 4x4x1/4 CURVED WASHER, 15/164 HOLE
ol . 12 3 7/8%x12 CLEVIS—EYE TURNBUCKLE W/BNC (EQUAL TO HUGHES BROS. NO. AS2545-D)
K . EXTEND BOLT 13 1 WOOD VEE BRACE 5 1/8x6 GLUED LAMINATED, COMPLETE W/FITTINGS
- © THIS PHASE ONLY 14 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8x9x56—8
‘ o 15 6 FLAT GAIN PLATE, 15/16¢ HOLE
{ } /T , . _‘i \/DETAIL c 16 6 RIBBED TIE PLATE, 15/16¢ HOLE
[} = Tt 3 = : ) 17 3 7/8%x REQD LENGTH DOUBLE ARMING BOLT W/2 LOCK WASHERS & 4 NUTS EACH
‘ Va ; | s &// (USE EXTRA NUTS AS LOCKNUTS)
5 (14) T 18 5 ADJUSTABLE SPACER FITTING MADE FROM 5/16" STEEL, COMPLETE W/FITTINGS
S - (HUGHES BROS. 3415.13) OR EQUAL
ol NO. 2 AWG 19 3 SWINGING ANGLE BRACKET, COMPLETE W/FITTINGS (HUGHES BROS.
i ! COPPER CLAD WIRE NO. 2821.8, BROOKS MFR NO. 6203 OR EQUAL)
© STAPLED TO POLE /@ 5 1/8x6 GLUED LAMINATED WOOD X-BRACE COMPLETE
20 2 0R 4 | W/FITTINGS (HUGHES BROS NO. 2121-24-0 OR EQUAL)
21 12 4% SHEAR PLATE FOR 7/86 BOLT
<€ g s 22 1 FOUR—WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3112 SERIES)
50 5 POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
COMPANY
O\ 7
OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
P@g QUANTITY DESCRIPTION
\ 7 23 | AS REQD | NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES
24 2 OVERHEAD GROUND WIRE SUSPENSION ASSEMBLY
25 2 TWISTED SHACKLE (EQUAL TO HUGHES BROS. NO. 2866)
5 26 3 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY FOR NO. 2 AWG COPPER CLAD WIRE
% 27 5 1/28 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT,
S NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL
28 3 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
29 2 BONDING CLIP (HUGHES BROS. NO. 2727 OF EQUAL)
7, N\
BOLT HEADS NOTES
ON OUTSIDE
?%S)TRUCTURE 1. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS. REFERENCE DRAWINGS
7 \ 2. ADJUST NUTS ON SWINGING ANGLE BRACKET SO THAT WOOD POLE STRUCTURES
BRACKET IS FREE TO SWING. GROUNDING DETAILS _ _ _ _ _ __ _ __ ____ 41 1012
3. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLE STRUCTURES __ _ _ _ _ 41 1019
\ THAN THEIR RESPECTIVE BOLT DIAMETERS.
2t 2 - 2E IF TWO X-BRACES 4. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER SUSPENSION INSULATOR ASSEMBLIES
ARE SPECIFIED, FITTING IS USED. Eéﬂgté gg%zg ————————————————— 1} }83?
1'—6" UNCULTIVATED LAND INSTALL 18 IN. APART 5. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16 ~  DOUBLE STRING_ — _ __ _ __ _ _________
5 120" CULTIVATED LAND 1 C LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING OPTICAL GROUND WIRE ASSEMBLIES _ _______ 41 1031
L WASHER FOR EACH GONNECTION GUY ASSEMBLIES AND DETAILS_ _ _ _______°_ 41 6047
A 5SS SIS LT 6. GUYING REQUIREMENTS ARE SHOWN ON THE PLAN AND CROSSARM DRILLING DETAILS ——_— _—_—————- 41 6151
YIRIR VIRR KA PROFILE DRAWINGS. GUY ARRANGEMENT FOR TYPE 3AC WITH OGW _— _ _ _41 6054
7. HOLES IN CONNECTING LINK PAIRS SHALL BE SIZED TYPE 3AC-1_230KV_SUSPENSION STRUCTURE _ ___41 6131-2
1/16 INCH LARGER THAN CONNECTING BOLTS IN TYPICAL DETAILS FOR DEAD END TEES_ _ _ ____ 41 6138
i I TURNBUCKLES AND STRAIN BANDS. BOLTS SHALL BE
2 5 FURNISHED WITH 2 NUTS AND COTTER KEY.
E 8. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS. B 3-20-17 REVISED PART NO. 13.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING A7-KKR
@) CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END 52100 CHANGED CROSSARN DEPTH T0 o INGHES.
TEES. SEE STANDARD DRAWING 41 6138. A A7-KKR FIXED DRILLING REFERENCE DRAWING NO.
ELEVATION SUPERSEDES DWG NO. 41 6131A (IN PART)
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE - LAKEWOOD, COLORADO
STANDARD DESIGNS
TYPE 3AC-1 230KV
SUSPENSION STRUCTURE-SHEET 1
DESIGNED KAREN ROWE APPROVED DOUG HANSON _ __ _ _ _ _ _ __
CIVIL ENGINEERING MANAGER
"+] FEBRUARY 29, 2000 | 41 [6131-1
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STRUCTURE MATERIAL
ST | QuanTITY DESCRIPTION
1 3 POLE, SEE STRUCTURE LIST FOR HEIGHT
2 1 FOUR—WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES)
8 1/28x4 LAG SCREWS (2 PER BAND)
8 1 3/8¢ FLAT ROUND WASHER WITH 9/16% HOLE (2 PER BAND)
3 AS REQD | 77168 HIGH STRENGTH WIRE (SEE SPECIFICATIONS)
z Z AUTOMATIC COMPRESSION FITTING WITH SHORT BAIL
5 4 1/4x2x17_CONNECTING LINK PAIR
6 4 2 1/2" SHEAVE WHEEL SUITABLE FOR 7/168 WIRE
; 1 CLEVIS—CLEVIS FIBERGLASS GUY STRAIN, 25,000 LB MINIMUM ULTIMATE
STRENGTH COMPETE W/PINS AND COTTER KEYS
8 1 TWISTED CLIP (EQUAL TO HUGHES BROS. NO. AS2276)
9 1 7/8%x REQD LENGTH BENT BOLT WITH WASHER AND LOCKNUT
10 1 7/89x14 SHOULDER EYE BOLT WITH LOCK WASHER AND LOCKNUT
K] 2 4x4x1/4 CURVED WASHER, 15/168 HOLE
\@ B 2 3 7/8%x12 CLEVIS—EYE TURNBUCKLE W/BNC (EQUAL TO HUGHES BROS. NO. AS2545-D)
13 1 WOOD VEE BRACE 6 3/8x5 3/8, COMPLETE W/FITTINGS
DETAIL OF WOOD CROSSARM ATTACHMENT 14 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8x9 1/2x56-8
15 6 FLAT GAIN PLATE, 15/16% HOLE
16 6 RIBBED TIE PLATE, 15/16% HOLE
17 3 7/8%x REQD LENGTH DOUBLE ARMING BOLT W/2 LOCK WASHERS & 4 NUTS EACH
(USE EXTRA NUTS AS LOCKNUTS)
18 6 ADJUSTABLE SPACER FITTING MADE FROM 5/16" STEEL, COMPLETE W/FITTINGS
(HUGHES BROS. 3415.13) OR EQUAL
19 3 SWINGING ANGLE BRACKET, COMPLETE W/FITTINGS (HUGHES BROS.
NO. 2821.8, BROOKS MFR NO. 6203 OR EQUAL)
5 1/8x6 GLUED LAMINATED WOOD X—BRACE COMPLETE
20 20R 4 | WFITTINGS (HUGHES BROS NO. 2121-24-0 OR EQUAL)
21 12 48 SHEAR PLATE FOR 7/8¢ BOLT
22 1 FOUR-WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3112 SERIES)
‘ POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
| 30 3 COMPANY
E.
OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
P,’j‘gT QUANTITY DESCRIPTION
25 | AS REQD | NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2—INCH STAPLES
24 2 OVERHEAD GROUND WIRE SUSPENSION ASSEMBLY
25 2 TWISTED SHACKLE (EQUAL TO HUGHES BROS. NO. 2866)
26 3 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY FOR NO. 2 AWG COPPER CLAD WIRE
27 5 1/2¢ GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT,
NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL
28 3 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
29 2 BONDING CLIP (HUGHES BROS. NO. 2727 OF EQUAL)

DETAIL
OVERHEAD GROUND WIRE SUSPENSION ATTACHMENT REFERENCE DRAWINGS

NOTES WOOD POLE STRUCTURES
1 _gn -

Sep 28, 2010- 9:46am

Plotted By:denton

IMAGES:
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DETAIL C

CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES. SEE STANDARD DRAWING 41 6138.

1. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS. GROUNDING DETAILS — ___ __________ 41 1012
2. ADJUST NUTS ON SWINGING ANGLE BRACKET SO THAT OVERHEAD GROUND WIRE ASSEMBLY
BRACKET IS FREE TO SWING. DETAILS FOR WOOD POLE STRUCTURES _ __ ___ 41 1019
3. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER SUSPENSION INSULATOR ASSEMBLIES
- THAN THEIR RESPECTIVE BOLT DIAMETERS. SINGLE STRING_ — — — — ____________ 41 1020
L ¥ 4. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER DOUBLE STRING_ _ — — — . ____ 41 1021
= /@) FITTING IS USED. OPTICAL GROUND WIRE ASSEMBLIES. _ _ _ _ _ ___ 41 1031
— l 5. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16 GUY ASSEMBLIES AND DETAILS _ ____ """~ 41 6047
iy LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING CROSSARM DRILLING DETAILS _ _ _ _ _ _ __ ___ 41 6051
B WASHER FOR EACH CONNECTION. GUY ARRANGEMENT FOR TYPE 3AC WITH OGW _ _ _ _41 6054
@\ 7 l 6. GUYING REQUIREMENTS ARE SHOWN ON THE PLAN AND TYPE 3AC-1 230KV SUSPENSION STRUCTURE _ _ _ _41 6131-1
" PROFILE DRAWINGS. TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ ___ 41 6138
7. HOLES IN CONNECTING LINK PAIRS SHALL BE SIZED
_—|iaSS—— 1/16 INCH LARGER THAN CONNECTING BOLTS IN
S~————> TURNBUCKLES AND STRAIN BANDS. BOLTS SHALL BE
£ © FURNISHED WITH 2 NUTS AND COTTER KEY.
(8 8. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS. SUPERSEDES DWG NO. 41 6131A(IN PART)

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE - LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPE 3AC-1 230KV
SUSPENSION STRUCTURE-SHEET 2

CIVIL ENGINEERING MANAGER

o] FEBRUARY 29, 2000 | 41

[6131-2
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Mar 23, 2006- 11:12am Plotted By: Seela S:\Engineering\Standard Drawings\41\41_61320.dwg Last Saved By: denton IMAGES:

STRUCTURE MATERIAL
PﬁgT QUANTITY DESCRIPTION
1 2 POLE, SEE STRUCTURE LIST FOR HEIGHT
ADJUSTABLE SPACER FITTINGS COMPLETE W/BOLTS, NUTS, & WASHERS
(HUGHES BROS. TYPE 3414 OR EQUAL) (SEE NOTE 4)
GLUED LAMINATED WOOD CROSSARM, 3 1/8x9x25-0
DOUBLE ARMING BOLT, 7/8"% x REQD LENGTH W/4 NUTS, USE EXTRA NUTS AS LOCKNUTS
X-BRACE, COMPLETE WITH FITTINGS, 3 3/8 x4 3/8 (HUGHES BROS. NO.1042 OR EQ)
FLAT GAIN PLATE
RIBBED TIE PLATE
SPRING LOCK WASHER FOR 7/8"% BOLT
AS REQUIRED | NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES
2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE

/’Q TRANSMISSION LINE

121-g" 121 —g"
6" 6'—0" 6'—0" 6'—0" 6'—0" 6"

— -—

| =k 1

Bl B[=ININ] »

8"

olo||N|ofo|d ] N

—_

|
- Hﬁ

71"

BOLT HEADS ON
OUTSIDE OF
STRUCTURE (TYP)

O, NOTES

FOR THO X-BRACES, 1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
L INSTALL BOLTS 18  INCHES | CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
APART FOR 80 FEET o) AFTER FABRICATION IN ACCORDANCE WITH ASTM. A123.
STRUCTURES AND TALLER 2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
L THAN THEIR RESPECTIVE BOLT DIAMETERS
o 3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
FITTING IS USED.
4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16
LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING
WASHER FOR EACH CONNECTION.
5. BNK_INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.

f—————— —

N — —

g ¢
g ¢

——— e ——

DETAIL OF WOOD ATTACHMENT

REFERENCE DRAWINGS
WOOD POLE STRUCTURES GROUNDING DETAILS _ _ _ _ 41 1012

CROSSARM DRILLING DETAILS HS-1 AND
HSB-1 STRUCTURES _ — _ _ _ _ _ _ _ _ _ _ ____ 41 6113

A
Y

SEE NOTE 4

ELEVATION

A 04-05-00 REMOVED OGW MATERIALS.
A3—KKR

TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWGOD, COLORADO

STANDARD DESIGNS

DETAIL OF PHASE FITTING ASSEMBLY TRANSMISSION LINES
TYPE HS—1A 115KV
SUSPENSION STRUCTURE — NO OGW

DESIGNED KAREN_ROWE APPROVED DOUG HANSON

CIVIL ENGINEERING MANAGER

Ca] MaRCH 10, 2000 | 41 [ 6132
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€ 3,48 HOLES € 3/48 HOLES € 3/4¢ HOLES 2 M.F. 3"
& € 9/16¢ HOLE € 14 HOLES € 97168 HOLE Q € 9/16% HOLE € 14 HOLES € 9/16¢ HOLE Q € 9/16% HOLE € 14 HOLES € 9/16% HOLE LOCKNUTS 2 LOCKWASHERS
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(3] o~ (3]
120 | |3 20| | 2" AR I Ve 20| | 2" 3ul e 12 |3 27| | 2" EANRRRYS
T & | o L o | g | % on L o | P | o on L o |
11 _gn ) 10'=0", 1i_gn T _zm * 12'q" — 11 _gn - 17' -0 11_gn 5/86 U—BOLT
4 4 4
\‘E OF POLE/ \Q OF POLE/ \Q OF POLE/ WT=3 LBS
MARK B1 MARK B2 MARK B3
L 4x3 1/2x5/16x12'-6" L 4x3 1/2x5/16x14'-6" L 4x3 1/2x3/8x20'-6"
WT=97 LBS WT=112 LBS WT=187 LBS
(TYPE HS—1 69KV) (TYPE HSB—1 69 AND 115KV) (TYPE HSB-1 161KV)
(TYPE HS—-1 115KV)
€ 9/16¢ HOLES
y € 7/8 HOLES Fy NOTES
=| _ ¢ 9/16# HOLE € 19 HoLES & 97169 HoLE = € 19 HoLES 1. STEEL SHALL CONFORM TO ASTM A36. PIECES SHALL
m| & ,7 % 7\ " m ,% BE GALVANIZED AFTER FABRICATION IN ACCORDANCE
v Ny y ) WITH ASTM A123.
7 30 — — %# 2. STEEL U-BOLTS SHALL MEET IFI 136.
‘ T I 3. NUTS, LOCKWASHERS AND LOCKNUTS SHALL MEET
) ) ANSI C135.1.
| | | | | 4. THIS ANGLE IS NOT RECOMMENDED. IT WAS NOT
e f — — | Py — I S — pi # | p) ADEQUATE FOR FALL PROTECTION.
. B A S S i S & B 8
5 3 on L on 30 5 6" 2" L L2 6"
N I . i N " "
S g L2 2 | 6 - o e ? A REFERENCE DRAWINGS
11727 L 1 172" == 2 = Y CUSPENSION STRUCTURE 41 6129
' 19" 22' -0y 19" B \Q S TYPE HSB-1 69 AND 115kv
S 7 OF POLE SUSPENSION STRUCTURE_ — — — . _ _ _ _ 4 41 6123
€ oF POLE TYPE HS—1 69KV
MARK B5 SUSPENSION STRUCTURE — — — — — — — —_ _ _ _ 41 6117
TYPE HSB—1 230KV
MARK B4 L 4x3 1/2x5/16x14'—6" SUSPENSION STRUGTURE_ _ _ _ _ __ _ __ __ _: 41 6128
L 3 172x3/8x25'~6" WT=112 LBS Wpsﬁsg?zﬁélz):qsgfeuowRE 41 6122
WT=232 LBS (TYPE HA-1 69 AND 115KV) TYPE HA-1 69 AND 115KV T~
(TYPE HSB-1 230KV) SUSPENSION STRUCTURE_ — —__ _ _ _ _ _ _ _ 41 6124
§ 3/48 HOLES TYPE HSB—1 138KV
.| € 9108 HoLE ¢ 1% HOLES ¢ 9,168 HOLE SUSPENSION STRUCTURE_ _ _ _ _ _ _ _ _ _ _ 41 6159
N
e E“l / % N \ G 1582 FIXED SPELLING ERRORS IN REV. BLOCKS E AND F.
| A7-MIM CORRECTED MARK B7 STEEL LENGTH,THICKNESS & WT |
4| & 9/16% HOLE € 3/49 HOLES S '7‘F77L7 [ 7777#77777 777771F7+ F Ag—g%m REVISED U-BOLTS FOR MORE LENGTH AND THREADS.
> z %Q 19 HOLES 7\ Q 97169 HOLE * r | | | o | | | 2 MF. 3" 67;6720 ADDED MARK B8 FOR LOCATIONS WHERE HEAVIER
bl Nl | | ‘ | ‘ | LOCKNUTS 2 LOCKWASHERS E A7-KKR ANGLE IS NEEDED.
S f L ‘ | . | 6
r7 '7‘F,7L7 ] 7777#77777 N N P . L7 77774’777*_.#7#%77*‘+774’77777 1 . D /§7g(637(230 Eirevgg0¥é§§lgg_SINCE IT WAS NOT ADEQUATE FOR
* T 1T = X C 08-30-12 ADDED MARK B7, 3/4'" U-BOLT AND MADE HOLES
t - A7-CG LARGER ON MARK B4.
‘ L ‘ \ . ‘ | P 3 ‘ ‘ ‘ ‘ N B %788709 REVISED HOLES IN STEEL
. Lfffﬁﬂﬂ‘,ff!.*ff e ee — o 1 A o Dl Dl il - _
<+ ‘ #% ~ i', A|g§igg;03 ég[[))ED DIMENSION TO 9/16¢ HOLES ON MARK B6 EACH
1112 3 on L on 30 1 1/2m Azt 3 2" 2" 1Sl 1 172" > UNITED STATES DEPARTMENT OF ENERGY.
N — L5 e . - —— 6" on on 6" © WESTERN AREA POWER ADMINISTRATION
> 6" o on on e 6" " la— 4 HEXAV CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
« 11 _gn * 140 11—gn 1'-3" 12'-04 1-3" NUTS 1 STANDARD DESIGNS
SNt or poe— TSt or poe—" TRANSMISSION LINES
) STEEL ANGLE DETAILS
MARK B7 . 3M1§§K3/2814 3 FOR_WOOD POLE STRUCTURES
X X x14'—6"
L 4x3 1/2x3/8x17'-6" WT=133 LBS 3749 U-BOLT
— WT=4 LBS DESIGNED CHARLIE GARCIA _ _ _ _ AppROVED DOUG HANSON __
WT=161 LBS (TYPE HSB—1 69 AND 115KV) CIVIL ENGINEERING NANAGER
(TYPE HSB-1 138KV) (TYPE HS-1 115KV) Cac] SEPTEMBER 01, 2000 | 41 [ 6133
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| 1'—6" UNCULTIVATED LAND
2'—Q0" CULTIVATED LAND

A\Z\Q\Z\Z\z\d

OMIT LINE POST FOR LINE
ANGLES 80° TO 90°

21 g

X R S N
R

,,::;7f*STRUCTUiE GROUND

WIRES \

*

Z
VOLTAGE ANGLE TURNED IN DEGREES

0°-30° |30° —45°(45°—60° [60°-90°
230KV 23'-0" 28'-0" 35'-0" 48'-0"
161KV 18'-0" 23'-0" 29'-0" 38'-0"
138KV 16'-0" 22'-0" 28'-0" 36'-0"
115KV 15'-0" 21'-0" 27'-0" 35'-0"
69KV 14'-0" 19'-0" 25'-0" 33'-0"
34. 5KV 12'-0" 16'-0" 23'-0" 32'-0"

USE CONDUCTOR BANDS FOR

LINE GUYS (USE
GUY INSULATORS

1
f % (SEE NOTE 4)

f

7| @@)e2 R
o
?

v

TOP CONDUCTOR BAND (2) OR (2)

POST INSULATOR ASSEMBLY

IBERGLASS
FOR LINE

ANGLES LESS THAN 45°) 12 5

\\\\ :
6 ] [ et a2

© B —shad

'

DETAIL OF INSULATOR ATTACHMENT

DETAIL

(FOR LINE ANGLES 5° TO 90°)

OF INSULATOR ATTACHMENT (4)

(FOR LINE ANGLES O° TO 5°)

STRUCTURE MATERIAL

PART | ANGLE [ ANGLE [ ANGLE | ANGLE DESCRIPTION
NO. | 0°—5° | 5°-30° |30° -60°|60° —90°
1 3 3 3 3 POLE, SEE STRUCTURE LIST FOR LENGTH
) ~ 5 o 5 FOUR-WAY STRAIN POLE BAND; HUGHES 3112 SERIES, JOSLYN
J25969 SERIES; OR, APPROVED EQUAL
R 3 R R 3 FOUR-WAY STRAIN POLE BAND; HUGHES 3103 SERIES, JOSLYN
J25967 SERIES; OR, APPROVED EQUAL
4 3 - - _ POLE BAND ASSEMBLY, HUGHES B1784-VW OR APPROVED EQUAL
5 6 6 5 - FIBERGLASS GUY INSULATOR, 10 FT LENGTH
CONNECTING LINK; PAIR WITH BNK; HUGHES 3157, JOSLYN
6 - 6 6 6 J26035; OR, APPROVED EQUAL
12 3 9 R 6 1/2% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP,
CARRIAGE BOLT, NUT AND LOCKNUT) HUGHES 2718.55 OR EQUAL
13 6 6 5 5 LAG SCREWS, 1/2x4 WITH FLAT WASHER ( 2 EACH PER BAND)
1 AS AS AS AS  |NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED
REQUIRED |REQUIRED [REQUIRED |[REQUIRED | WITH 2" STAPLES
15 3 3 3 3 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
17 6 - - - CLEVIS-CLEVIS 90° WITH BNK, 40,000 LBS
POLE BOTTOM PLATE (BLACKBURN NO GP 110 OR EQUAL)
18 3 3 3 3 ATTACHED TO POLE
POST INSULATOR ASSEMBLY MATERIAL
(OMIT FOR 60° TO 90° ANGLES)
ANGLE
PART DESCRIPTION
NO. | 0°-60°
20 B 7/8% x REQUIRED LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER
21 6 4x4x1/4 CURVED SQUARE WASHER WITH 15/168 HOLE
BONDING CLIP (EQUAL TO BROOKS MANUFACTURER BC SERIES OR HUGHES BROS.
22 3 NO. 2727)

NOTES

1. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND
WASHERS.

2. ALL HOLES SHALL BE BORED 1/8' LARGER IN WOOD
POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.

3. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
INSULATOR ARE USED ARE BASED ON BOLT SIZED
SHOWN. INSULATOR MAY REQUIRE BOLTS, LOCKNUTS,
AND WASHERS OF DIFFERENT SIZES.

4. ADDITIONAL POLE BAND IS NOT REQUIRED ON CENTER
POLE FOR LINE ANGLES 60°-90° .

5. FOR 5°-30° LINE ANGLES ADD TWO ADDITIONAL BANDS
(PART 3) FOR GUYING ON EACH OUTSIDE POLE.

REFERENCE DRAWINGS

TYPE 3TA-1 STRUCTURES

STANDARD GUY ARRANGEMENT _ _ _ _ _ ___ _ — 41 6125
WOOD POLES STRUCTURES

TENSION INSULATOR ASSEMBLIES __ _ _ _ _ _ _ 41 1023
WOOD POLES STRUCTURES

GROUNDING DETAILS  _ __ _ _ _ _ _ _ ______ 41 1012
HORIZONTAL POST

INSULATOR ASSEMBLIES_ _ _ _ _ _ __ _ _ __ _ 41 1024
/\|2;—§§§06 |ADDED DIMENSIONS FOR 34.5KV CONSTRUCTION.

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPE 3TA-1 NO OGW
3-POLE TENSION STRUCTURE

DESIGNED KAREN ROWE
CIVIL ENGINEERING MANAGER
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BOLT HEADS ON
OUTSIDE OF
STRUCTURE (TYP)

fual

———— e e
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|
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-
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N ——

OR TWO X-BRACES,
h INSTALL BOLTS

18 INCHES APART

FOR 80 FT STRUCTURES
I AND TALLER

&?\

SIS

W\

ELEVATION

DETAIL OF

DETAIL OF PHASE

WOOD ATTACHMENT

SEE NOTE 4

STRUCTURE MATERIAL

e | QuanTITY DESCRIPTION
1 7 POLE, SEE STRUCTURE LIST FOR HEIGHT
5 5 ADJUSTABLE SPACER FITTINGS COMPLETE W/BOLTS, NUTS, & WASHERS
(HUGHES BROS. TYPE 3414 OR EQUAL) (SEE NOTE 4)
3 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8x9x35-0
4 2 DOUBLE ARMING BOLT, 7,/8% x REQD LENGTH W/4 NUTS, USE EXTRA NUTS AS LOCKNUTS
5 1 X—BRACE, COMPLETE WITH FITTINGS, 3 3/8 x4 3/8 (HUGHES BROS. NO.1042 OR EQ)
6 4 FLAT GAIN PLATE
7 4 RIBBED TIE PLATE
8 4 SPRING LOCK WASHER FOR 7./8% BOLT
9 |AS REQUIRED |NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES
0 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE

FITTING ASSEMBLY

NOTES

1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
AFTER FABRICATION IN ACCORDANCE WITH ASTM. A123.

2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS

3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
FITTING IS USED.

4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16
LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING
WASHER FOR EACH CONNECTION.

5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.

REFERENCE DRAWINGS

WOOD POLE STRUCTURES GROUNDING DETAILS _—__ 41 1012
CROSSARM DRILLING DETAILS HS-1 AND
HSB-1 STRUCTURES — — 41 6113

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPE HS-1A 161KV
SUSPENSION STRUCTURE — NO OGW

CIVIL ENGINEERING MANAGER

C

] JUNE 10, 2002 ] 41
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115-KV 3AC-1 CROSSARM DRILLING DETAILS

1/2"4 VERTICAL BOLT HUGHES BROS. SPACER FITTING

(OR EQUAL) PART NO. 3414.2

S
e
<

5/8'"# HORIZONTAL BOLT
|
- ‘4}77
F———

£
—
o
ol
—
IS

ADJUSTABLE PHASE FITTING

NOTES

1. CROSSARMS SHALL BE GLUED LAMINATED.
2. ALL HOLES IN WOOD SHALL BE BORED 1/8'" LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS.

UNITED STATES DEPARTMENT QF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

STANDARD DESIGN
JTRANSMISSION LINE
CROSSARM_DRILLING DETAILS

115KV_3AC-1 STRUCTURE
WITH ADJUSTABLE PHASE FITTINGS

CIVIL ENGINEERING MANAGER

| 6136

P JANUARY 20, 2005 | 41
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5 ! STRUCTURE MATERIAL
-+ _——— 5 ! g QUANTITY
STRUCTURE
J PART | > pe DESCRIPTION
‘ @% @V ™ SS—CAP
1 @\15 1 1 POLE, 60', CLASS 1
0 E EH:HH—@*
| ¢E U | 2 2 CROSSARM, 4 5/8''x5 5/8'"x11'=0""
‘ 21
\ 3 2 WOOD BRAGE, HUGHES BROS. 2045-C45-9-11 OR EQUAL
|
| R R MACHINE BOLT WITH NUT AND LOCKNUT (COORDINATE WITH
| INSULATOR MANUFACTURER FOR BOLT SIZE)
| 5 2 MACHINE BOLTS 5/8"#x REQUIRED LENGTH WITH NUT
|
) | 6 2 3''x3"x1/4" CURVED SQUARE WASHER WITH HOLE
5
T \ ; R BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES
© | NO. 2727)
| ./ NO. 2 AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED
o s || 3o 4o o © B | SRR lWITH 2 sTAPLES
. T -t - ! POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL)
i 1 i N N, i ! ATTACHED TO POLE
| |
‘ i ‘ ( DETAILS OF OGW BONDING 10 4 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
‘ ) AND ATTACHMENT 1 3 SURGE ARRESTOR (34.5KV)
1 12 3 CUTOUT, DIST., LOADBREAK (34.5KV)
1 13 1 THREE PHASE CAPACITOR BANK
\b 14 3 POLYMER INSULATOR
ALLEY ARM BRACE 2 3/4''x3 12" HUGHES BROS. 1096 OR
15 2 a
h! QUAL
. OVERHEAD GROUND WIRE MATERIAL
o
“ QUANTITY
PART | STRUCTURE
AT | ST e DESCRIPTION
SS—CAP
g 21 1 POLE TOP BAND (HUGHES BROTHERS NO. 2837-B OR EQUAL)
2 ] 3/8"8 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP,
CARRIAGE BOLT, NUT AND LOCKNUT)
23 1 LAG SCREW, 1/2''x4" WITH FLAT WASHER
24 1 ANCHOR SHACKLE WITH BNK
5 25 4 SPRING LOCKWASHER FOR 1/2"# BOLT
©
NOTES
1. BOLT AND LOCKNUT SIZES FOR LINE POST INSULATOR
ATTACHMENTS MAY VARY FROM THOSE SHOWN. PROVIDE
AS REQUIRED.
2. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.
3 REFERENCE DRAWINGS
WOOD POLES STRUCTURES
GROUNDING DETAILS_ — — . _____. 41 1012
OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLES STRUCTURES_ _ _ _ _ 41 1019
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
STANDARD DESIGNS
| TYPE SS—CAP 34.5KV
L TANGENT CAPACITOR STRUCTURE
—
_E'_ DESIGNED KAREN ROWE APPROVED DOUG HANSON
CIVIL ENGINEERING MANAGER
\@ TANGENT TYPE SS—CAP P+ ] ocToser 07, 2004 | 41 | 6137
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|l -NO. 2 AWG COPPER CLAD
WIRE STAPLED TO POLE

7/8"# BOLT WITH SQUARE HEAD,
SQUARE NUT AND LOCKNUT

BOND CLIP EQUAL TO
HUGHES BROS. NO. 2727.8

DEAD-END TEE HUGHES BROS.
NO. 2817R4.5-15-15C OR EQUAL

(SEE NOTE 5) NOTES
TWISTED SHACKLE 1. DUCTILE DEAD END THIMBLE REPLACES CONNECTING
WITH BNK EQUAL TO 2 120 1 3 LINKS AND SHEAVE WHEELS THAT ARE USED WITH POLE

BAND CONSTRUCTION.

2. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER THAN
THEIR RESPECTIVE BOLT DIAMETERS.

3. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL

HUGHES BROS. 2866
(SEE NOTE 4)

— COTTER KEY REQUIRED.
4. FOR ANGLES LESS THAN 20 DEGREES REPLACE SHACKLE
| WITH CLEVIS-CLEVIS FITTING AND 16" EXTENSION LINK
WITH BNK, 40,000 LBS. ULT. STRENGTH.
DUCTILE DEAD END THIMBLE 1 5. THE ULTIMATE STRENGTH OF DEAD-END TEE HUGHES BROS
EQUAL TO ANDERSON TYPE DDT-07 \ @ \ — NO. 2817R4.5-15-15C IS 60,000 POUNDS. THIS DEAD-—
WITH BNK, 40,000 LBS. ULT. I N END TEE CAN ACCOMMODATE UP TO TWO DOUBLE GUYS WITH
STRENGTH (SEE NOTE 1) | | T 1 ~ 7~ = TWO EXTENSION LINKS AND TWO SHEAVE WHEELS.
| @ | \ 6. THE DOUBLE GUYING DEAD—END TEE OPTION CAN BE USED
i o S O T2 SRS B e e M
7/8"# BOLT WITH SQUARE HEAD, BROS NO. AS2720 IS 35,000 POUNDS PER ATTACHMENT.
SQUARE NUT AND LOCKNUT EACH ATTACHMENT CAN ACCOMMODATE UP TO ONE DOUBLE
\-PARALLEL GROOVE CLAMP - GUY.
2-BOLT COPPER ALLOY . N \ 7. OTHER DEAD-END TEES MAY BE USED AS LONG AS THE
o = ULTIMATE STRENGTH PER ATTACHMENT IS AT LEAST
o~ 29,000 POUNDS.
7/8"# BOLT WITH SQUARE HEAD,
SQUARE NUT AND LOCKNUT
DEAD-END TEE HUGHES BROS.
NO. 2817R4.5-15-15C OR EQUAL - ] e ||
(SEE NOTE 5) REFERENCE DRAWING
L GUY ASSEMBLY AND DETAILS _ _ __ _ _ __ __ __ 41 6047
BOND CLIP EQUAL TO |
DUCTILE DEAD END THIMBLE HUGHES BROS. NO. 2727.8 =l
EQUAL TO ANDERSON TYPE DDT-07 = —
o
2|5
BROS. NO. CW80 OR EQUAL =1k
=\
6|
Y
Y
{Eﬂ» DOUBLE GUYING DEAD-END TEE
HUGHES BROS NO. AS2720
OR EQUAL (SEE NOTE 6)

7,8"# BOLT WITH SQUARE HEAD,
SQUARE NUT AND LOCKNUT

B 6-9-10 ADDED DQUBLE GUYING DEAD-END TEE OPTION AND
A7-KKR NOTES 5, 6, AND 7.

A 02-28-06 ADDED NOTE 4.
A7-KKR
ITED STATES DEPARTMENT OF ENERGY

U
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TYPICAL DETAILS FOR DEAD END TEES TR/‘?Y'\llD?gA:‘Il:_S[)SEII'g{\II_SLF:E)'I\?IES
DEAD END TEES
O] JANUARY 24, 2005 | 41 | 6138

Return to TOC



145

251 —on
71_on o 51_on . 71_on o 51_on g
T T T 1 s
\ \ \ \ S
| | | | 4
| |
e ————— e ke ——
VAEIREN T T ] VA REN w ™ I
[ [ ‘ ‘ ‘ ‘ | ‘ oy | ‘ | ‘
L L] n/ | {
I~ | | | I~ |
e ——— ‘T —————————— :ﬁ:‘:r#:‘r:‘:ﬁ ffffffffffffffffffffffffff — ::—ﬁﬁw— |
o oo A
5/8"¢ VERTICAL ‘ R 3 5/8"# VERTICAL 2 3 ®
BOLT HOLES (TYP) \ ] BOLT HOLES (TYP) I =
| M
|
|
|
|

3/4"# HORIZONTAL | |

\ "
1"% HOLE prj 3/4"% HORIZONTAL 1"# HOLE prj BOLT HOLE (TYP)
\ | | \ I BOLT HOLE (TYP) N | \ \
| |

69 AND 115-KV HA-1 CROSSARM DRILLING DETAILS

NOTES

1. CROSSARMS SHALL BE GLUED LAMINATED.
2. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS.
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1/2'¢ VERTICAL BOLT HUGHES BROS. SPACER FITTING
(OR EQUAL) PART NO. 3414.2 REFERENCE DRAWING
TYPE HA-1 69 AND 115KV SMALL ANGLE
SUSPENSION STRUCTURE . _ - — — — _—_ _ _ __ __ 41 6124
— | i | |
I ] ]
S — | 7=————7 — |
/ Lo / 5/8"% HORIZONTAL BOLT
= I =
A1 — - A1 — -
@ O /= [—7\47]] 1]z
\ \
N \ W
I L \J\/
N e—— \ T |
H—— O 1 O p|
— | —— L_—_ L _—_ |
O A|12/21/05 CHANGED DIMENSION FOR SWINGING ANGLE BRACKET
A7-KKR HOLES.
TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

TRANSMISSION LINE

ADJUSTABLE PHASE FITTING CROSSARM_DRILLING DETAILS
69 AND 115KV HA—1 STRUCTURE

WITH ADJUSTABLE PHASE FITTINGS
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- STRUCTURE MATERIAL
’”kr ‘FMT A it "”’,,,,—f”’\ PART | quANTITY DESCRIPTION
| i Noc il —
| | Ly : — — : 1 4 |POLE, 40 FT MINIMUM CLASS 2 DOUGLAS FIR (CUT TO FIT)
[N 3
N / N SIZAN 7 N f 2 8  [MACHINE BOLT 7/8"# WITH SPRING LOCKWASHER, AND NUT
S | X-BRACING, COMPLETE WITH FITTINGS (3 3/4'x5 3/4") (EQUAL
6 ‘ 4 LINE DOUBLE 3 2 ;
i % | [] GUYS EACH WAY | TO HUGHES BROS. 2094)
Ly | i= | ‘ 4 2 CLAMP, BELCHER FOR BONDING GROUND WIRE TO STEEL, 15/16"#
5 ‘ IR ‘ | HOLE SPACING. 1/2"# J-BOLT
1 1 [] : o — : 5 2 |CLAMP, COPPER ALLOY FOR GROUND ROD
[T \ /@ T | \ \ T [— 6 16 |CONNECTOR, SHEAR PLATE 4"# FOR 7/8"# BOLT (WOOD TO METAL)
i) Va w | 7 y jﬁ N | }‘« S \/
=i E ‘ T 7 2 |GROUNDING ROD, COPPER-CLAD 5/8"#x8 FT
i Vi | \® N 8 NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED

AS
REQUIRED [WITH 2'' STAPLES
A I

30'—0"

SWITCH MANUFACTURER TO
FURNISH GROUND LUGS
FOR AWG CONDUCTIVITY

COPPER CLAD WIRE CONTROL (NOTE 1)

| | 9 1 AIR-BREAK SWITCH, COMPLETE WITH MOUNTING BOLTS
16" —0" 16" —0"
10 1 SWITCH BASE
8'-0" 8'-0" 8'-0" 8'-0" 11 8 FOUR-WAY STRAIN BAND (EQUAL TO HUGHES BROS. 3112 SERIES)
12 s 1/2"8 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP,
i i i i CARRIAGE BOLT, NUT AND LOCKNUT) HUGHES 2718.55 OR EQUAL
‘ ‘ ‘ ‘ 13 16 |PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
‘ 9
\
‘ 10
Jiinl L i
| :
\ \
o 3 |
= ! \ MINIMUM REQUIRED POLE
\ ‘ . CIRCUMFERENCE 35"
| \ i 5" MIN 9 1/2" NOTE
\ \ e r 1. SEE DETAIL E ON DRAWING 31 1075 FOR GROUNDING.
| | =
| | _
\ 1
\\\ | |
\
\*f — CONTROLS MAY BE LOCATED € 15/16"8 HOLES REFERENCE DRAWINGS
\ \ AS SHOWN OR IN POSITION GROUNDING DETAILS_ _ _ _ __ __ _ _ __ __ _ _ 41 1012
‘ RECOMMENDED BY GUY ASSEMBLY AND DETAILS_ _ _ __ _ __ _ _ _ _. 41 6047
=" . MANUFACTURER OF SWITCH SWITCH OPERATING AND EQUIPMENT
PLATFORMS—-ELECTRICAL DESIGN AND DETAILS_ _41 6141
\ | DETAIL OF POLE SWITCH OPERATING PLATFORM_ _ _ _ _ _ _ _ _ __ 31 2045
|
\
|
|

|

|

|

1

:
GROUNDING BLADE ‘

|

|

e /SWITCH MANUFACTURER TO SWITCH OPERATING
= e = FURNISH GROUND LUGS FOR PLATFORMS
M \a / AWG CONDUCTIVITY COPPER A e
. \h GLAD WIRE
| o | \\@
MAIN SWITCH ! 13
CONTROL (NOTE 1) -+

NN
2 R

Z.

|
W 2 N 1 NI
oo =2t T oLl WESTERN AREA ObR MM TRA TN
| TRANSMISSION LINE STANDARDS
o Q RG TYPE 4SWT 230KV

DISCONNECTING SWITCH STRUCTURE — NO OGW

O\
30"

—_—

DESIGNED KAREN ROWE _ _ _ _ _ APPROVED DOUG HANSON  __ __ __ __ _ _
SECTION A—A CIVIL ENGINEERING WANAGER
A JuLy 15, 2005 | 41 [ 6140
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9 7/8" 16'-0" L 16'-0" 978" 1" 2 5/8" 2 5/8" - 1" . 1'-7 3/4"
. " . " . T 2'—6 1/4"  _2'-6 1/4" 2" o | -_ " "
1'-5 3/4" F 6'—4 1/4" 6'-4 1/4 6'—4 1/4" 6'-4 1/4 1'-5 3/4 T‘ r e 2" Q ™o 1'-5 3/4 1
— r—ﬁ T > T‘ T‘if. 2 5/8" Tr—z 15/16' ‘ 258" ][ |22 15/16”7\‘ 2580 9| L i
| /€ INsULATOR 2 3/8" | A L 7 2 38" | | 2 3/8" ¢ INSULATOR | - I | Y~ "l ! !
P T T ATTACHMENT PL-3 L‘*—JT‘ “ L} ‘ | ‘
S | ATTACHMENT 2 3/ ‘T* ﬁ IEF7ZH ﬁ#ﬁggbgﬁpl_%lﬁ 2 3/ ‘T* M 2 3/8" | 1 ‘,7,4.,7,7,” ,77%‘*7771‘ . L s ——
\ \ 1'-0 1/4" | 1'-0 174 ﬂﬂ‘ & ‘ I I ¥
o % - ® i \“ W . b ———
3 ‘ ‘ ‘ NIE S —_—_———_—_——
S T I |1 . =3y i, " 7
s N r ‘ f ‘ Q 9/16'"% HOLES H‘ 5 ‘ f ‘ | - "‘ ! \; “" - PL 3/8x4 5/8x19 3/4
! \ﬁ | | | C 8x13.75
‘ 1 \ ; 118" | 10'=11 1/4" L1 sy MK PL-1
- - - - = = = — — — ™ -
T e IR = v L2
" | e " | " | |
1'3-03/14/4" ' i 21720 o 2 7/8" h 2 /8 tiﬁé | H | | 1'3103/1‘; " MK C-2 T‘L .
—— 4 ‘2 7/8" > T 2 3/8 i T H 4‘(’_0 340 J«\ § 2 7/8" Lﬁ* - /7 . § .., PL 3/8x7x11 3/8\ | =
MRS Rz us il =7 f 9 7/8" — g 2 1/2 Py ~ e 10'-0 1/8 - 2 3/8"2 { |
3 /4" 1 5'-7 9/16" 2" 8'-2 1/4" 2" 6'-2 1/4" 15/16" 5'-7 9/16" 3 14" 2 38 $LE7 . | 1*7 K
ol " . i L
33'-7 3/4" 1 ki ‘ 1' 11/168HOLES jj_bi [ :
i} (1]l BOTH FLes.  LT4—— — ®
¢ MK C-1 L,?;:::::;7:;7:;7:;:::::77 g F 12 L
INSULATOR i [ " 44.. \ NS
ATTACHMENT PL-3 16— 160 ¢ INSULATOR B \‘ /€ 8x13.75 i MNNERZ | | »
o - e - - Nl 2 3/8" o
- PL-2 NS & FS 8'—q" ) 8'—q" PL—2 NS & FS T/ ATTACHMENT " mfifififi,ififi,ifj\,ﬂj}:j o~ - ?’l TL
A PL—4 NS & FS § INSULATOR ATTACHMENT PL-3 ‘ ‘
il'/PL 4 NS & FS | . \ \ | PL-4 NS & Fs\. Ve | 100211 1/an R MK PL—2
— Lnnd -t
. 1 L) - — | < .
g G 1 11'=1 172"
Tj;/ ] A-3 A-3 A-3 A3 %\; h A3 A-3 A-3 as— B 1Y VK C3 c-1
\ A-2 A-2 A2 A-2 \ —
A-2- [ A-2 [ - A
I 1 A4 NS & FS A | A-4 NS & FS 1 A-4 NS & FS | A-4 NS & FS LF A-2 121-9 34" € 1 1/4"% HOLE,
‘ ROUND EDGES 1/16",
| i | i | 1" 6'-3 7/8" . 6'-3 7/8" R 1 3/8" EDGE DISTANCE
PL1@_ X PL- T X S HPL-1 . T " .
|| < ! X, | X, ! / | - ! 3;; e L 2x1 1/2x1/4 | jH«M 5/8" PL (PL=3)
NI N " ‘ ) ~ \ ~ ) ‘ o) « | ~ 2 MK PL-3
N} | | | | | | | | |
ot | fl° Al 1ile RIS of 1P ot | |l° 3 ] INSULATOR ATTACHMENT
| \ | \ | - S CLIP END AS REQUIRED CLIP END AS REQUIRED
TN N e _— N TR o = MK A-1 1'=7 3/4"
Y | . | o8 P - o .
| PL-1 | PL-1 | | PL-1—] i s "
! N 9 " ‘
- | N ‘ N | \ 2 6 2 1/4" 4
| | X ‘ < \ X, | - S S s Pz L 4x3x3/8 &z, T
PL-1 | PL-1 T ¢ | K 1 5/16" 778" s_l> S — -1
B | B w | ; I~ NE R
| ‘ A-4 NS & FS | A-4 NS & FS ! A-4 NS & FS | A4 NS & FS | A m; N T &
i A-2 ‘ A-2 A-2 /\\ A-2 ‘ A-2 WL* A-2 - \ 4(_{ ‘L
) # i/~ A3 A-3 A-3 A3\ )/ —A-3 A-3 A3 S\ ARy S L 2 1/2x2 1/2x3/8 T L 15/8 PL 3/8x8 174x19 3/4
g o g g - MK A-2 . MK PL-4
T
\T¥PL—4 NS & FS PL-2 NS & FM I-» \ PL-4 NS & FS PL-2 NS & FSW PL-4 NS & FSJ‘/ : ™
¢ INSULATOR ATTACHMENT PL-3 N = NOTES
F\Q INSULATOR ATTACHMENT PL-3 1 1 € INSULATOR ATTACHMENT PL-3/"‘ o™ o L 3x2 1/2x3/8 1. BOLTS ARE 5/8"$ ASTM A325 (11/16"$ HOLES) EXCEPT
- AS SHOWN.
\ | ERECTION DIAGRAM \ | 2. GALVANIZE ALL MATERIAL AFTER FABRICATION.
| | | | 3. PLACE MARKS AS SHOWN PREFIXED WITH 6141.
}T 4. MARKS SHALL BE STAMPED ON MEMBERS BEFORE
‘ \ 2.. | 1.5/8" GALVANIZING.
\ | 5. LENGTH OF BOLT THREADS SHALL CONFORM TO
‘ ‘ PL—4 ANSI B18.2.1.
6. MAXIMUM LINE TENSION 8000 POUNDS.
€ 15/16"8 HOLE 7. HOLES FOR MOUNTING SWITCHES SHALL BE FIELD
DRILLED IN PLATES MK 6141 PL—4, OR COORDINATED
MK A-4 WITH SWITCH MANUFACTURER BEFORE DRILLING.
8. INCLUDE 10% EXTRA HARDWARE WITH ORDER.
o NG REFERENCE DRAWING
230-KV 4SWT DISCONNECTING SWITCH
MARK REQUIRED MATERIAL (FT=IN) REMARK STRUCTURE — NO OGW _ _ _ _ _ _ __ _ __ __ 4 41 6140
-1 2 C 8x13.75 33'-7 374" B 4-20-23 REVISED HOLES AND DIMENSIONS FOR PART C-3.
c2 6 C 8x13.75 11 1/2" A7=KKR ADDED NOTE 8.
C-3 4 C 8x13.75 11'-1 1/2" A 6-21-22 REVISED NOTE 7 TO REFERENCE PL—4.
SQUARE NUT AT 8 L 1 1/2x1/4 129 3/4" = UNITED STATES DEPARTMENT OF ENERGY
g = e
4. R A2 20 L2 1/2x2 1/23/8 | 0 -6 WESTERN_AREA POWER ADMINISTRATION
A-3 16 L 4x3x3/8 Q'—4" CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADQO
Q:41 ‘; ;f;ﬁg‘; 2;%‘3 ?.' ‘;"3/4“ TRANSMISSION LINE STANDARD
- » =
HEX NUT PL—2 16 PL 3/8x7 0 =11 3/4" DISCONNECTING SWITCH STRUCTURE
PL-3 6 PL 5/8x4 1/8 0'—7 1/2" 230-KV
PL—4 12 PL 3/8x9 1/4 1=7 3/4" STEEL DETAILS
LOCKNUT 192 5/8"8 BOLT 0'—1 1/2" |NUT, WASHER AND LOCKNUT
SECTION B-B 185 5/8"% BOLT 0'—1 3/4" | NUT, WASHER AND LOCKNUT oy KAREN ROWE soerovy DOUG HAISON
L TYPICAL BOLT DETAIL 20 5/8"% BOLT 0 —2" NUT, WASHER AND LOCKNUT T T CIVIL ENGINEERTNG WANAGER — —
SECTION A-A G| duy 15, 2005 | 41 [ 6141

Return to TOC



148

1"

6'-Q"

6'-0"

TANGENT TYPE LSS-1 0 TO 1°

S:\Projects\DCI Project\Design\Drawings\CiviI\41_6142.dwg Last Saved By: TAS on Dec 02, 2005- 6:55am

Mar 23, 2006- 11:13am Plotted By:Seela IMAGES:

N

DETAILS OF OGW BONDING AND ATTACHMENT

STRUCTURE MATERIAL

\\kaOLES IN WOOD SHALL BE DRILLED

POST INSULATOR ASSEMBLY

LINE ANGLE

1/8'" LARGER THAN BOLT DIAMETER

<

QUANTITY
PART | ST DESCRIPTION
LSS-1
1 1 POLE, SEE STRUCTURE LIST FOR HEIGHT
2 4 MACHINE BOLT WITH NUT AND LOCKNUT (COORDINATE WITH
INSULATOR MANUFACTURER FOR BOLT SIZE)
3 3 BONDING CLIP (EQUAL TO BROOKS MANUFACTURER BC SERIES OR
HUGHES BROTHERS NO. 2727)
4 2 3x3x1/4 CURVED SQUARE WASHER WITH HOLE
5 AS REQD NO. 2 AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED
WITH 2'' STAPLES
6 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL)
ATTACHED TO POLE
7 3 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
OVERHEAD GROUND WIRE MATERIAL
QUANTITY
PART | STREE DESCRIPTION
LSS-1
8 1 SHIELD WIRE SUPPORT BRACKET (HUGHES BROTHERS NO. 2812

OR _EQUAL)

NOTES

1. MEASUREMENTS FOR HORIZONTAL LINE POSTS ARE TO &
OF TOP MOUNTING HOLES.

2. BOLT AND LOCKNUT SIZES FOR LINE POST INSULATOR
ATTACHMENTS MAY VERY FROM THOSE SHOWN. PROVIDE
AS REQUIRED.

3. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.

REFERENCE DRAWINGS

WOOD POLES STRUCTURES

GROUNDING DETAILS  _ 41 1012
OVERHEAD GROUND WIRE ASSEMBLY

DETAILS FOR WOOD POLES STRUCTURES _ _ _ _ _: 41 1019
HORIZONTAL POST INSULATOR ASSEMBLIES_ — _ _ 41 1024
OPTICAL GROUND WIRE ASSEMBLIES- — 41 1031

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPE LSS-1 69KV
TANGENT SUSPENSION STRUCTURE-LIGHT LOADING

DESIGNED KAREN ROWE APPROVED DOUG HANSON

"CIVIL ENGINEERING MANAGER

a] oCTOBER 13, 2005 | 41 [ 6142
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SMALL ANGLE TYPE LSSA-GL
1 TO 15° LINE ANGLE

8'—0"

-l

6'-0"

-l

6'-0"

30'-0" TO 55'-0"

ngn

-

15 TO 60°

\HOLES IN WOOD SHALL BE DRILLED
1/8'" LARGER THAN BOLT DIAMETER

POST INSULATOR ASSEMBLY

(SUPPLIED BY OTHERS)

~Nowm

10.

12.

Y

LARGE ANGLE TYPE LSLA-GL
LINE ANGLE

TYPE LSSA-GL
1r—gn
|
| \
=% === | ‘
| O
. | |
7 : | |
- (-]
O | |
‘ \
| |
L L
AN
\
\"HOLES IN WOOD SHALL BE AN
DRILLED 1/8" LARGER N
THAN BOLT DIAMETER AN
\\
AN
AN AN
AN AN
AN AN
N N
AN %
AN
\\
\\ ’(\
N S
S
SUSPENSION INSULATOR ASSEMBLY
TYPE LSLA-GL
HARDWARE LIST
QUANTITY STRUCTURE
TYPE DESCRIPTION
LSSA-GL | LSLA-GL
1 1 1 DEAD—END TEE EQUAL TO HUGHES BROS. NO. 2817-15-15C
2 1 = TWISTED SHACKLE WITH BNK EQUAL TO HUGHES BROS. 2866
3 - 1 EXTENSION LINK, COMPLETE WITH BNK (HUGHES BROS. NO. 1906-14 OR EQUAL)
SWINGING ANGLE BRACKET, COMPLETE, BOLTS, WITH GUYING PLATE AND FITTINGS (HUGHES
4 - 3 BROS. NO. 2822.8 OR EQUAL)
5 | AS REQD | AS REQD [NO. 2 AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES
6 4 4 BONDING CLIP (EQUAL TO BROOKS MANUFACTURER BC SERIES OR HUGHES BROTHERS NO. 2727)
7 4 4 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
8 1 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE

NOTES
OVERLOAD FACTOR:
NESC_ ) VERTICAL=1.5
TRANSVERSE (WIND)=1.65
TRANSVERSE (WIND TENSION)=1.65
LONGITUDINAL=1.65
HIGH WIND _ _ _ _ _ALL=1.33
STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR
THE SIMULTANEOUS APPLICATION OF DEAD LOAD, WIND ON
THE STRUCTURE, AND WIRE LOADS.
STRUCTURE GUYS ARE NOT PERMITTED.
CONDUCTOR:  266.8 KCM, ACSR 26/7 "PARTRIDGE".
OPGW: ONE 0.607¢, 0.375 LB/FT

RTS 16,646 LB
WIND SPAN_ _ _ 400 FT
WEIGHT SPAN _ _ _ 600 FT
DESIGN FOR:
NESC LIGHT: 2007 EDITION.
TENSIONS: CONDUCTOR TENSION _ _ _ 2850 FT
OGW TENSION _ _ _ 3130 LB

HIGH WIND: 85 MPH AT 60°F WITH 1.14 FACTOR FOR
WIRE AND 1.40 HEIGHT AND GUST FACTOR FOR THE

STRUCTURE .
CONDUCTOR TENSION . — — — 2740 LB
OPGW TENSION— — — — — 2730 LB
60° F:
CONDUCTOR TENSION- — — — 2070 LB
OPGW TENSION- — — — 2370 LB

GLU-LAM MANUFACTURER SHALL DETERMINE EMBEDMENT
DEPTH "E" AND BACKFILL MATERIAL FOR STRUCTURE..
GLU-LAM MANUFACTURER SHALL PROVIDE ATTACHMENTS
HARDWARE AND GROUNDING MATERIALS BASED ON CRITERIA
IN THE SPECIFICATIONS AND SUITABLE FOR ITS
INTENDED USED.

INSTALL IN ACCORDANCE WITH MANUFACTURERS
RECOMMENDATIONS.

. POLES SHALL BE SET WITHIN 3" OF THE SPECIFIED
SETTING.

GRADE B CONSTRUCTION.

REFERENCE DRAWINGS

WOOD POLES STRUCTURES

GROUNDING DETAILS _ _ 411012
WOOD POLES STRUCTURES

OVERHEAD GROUND WIRE ASSEMBLIES- _ __ _ _ 411019
SUSPENSION INSULATOR ASSEMBLIES —

SINGLE STRING - — — — ¢ 411020
SUSPENSION INSULATOR ASSEMBLIES —

DOUBLE STRING— — — — ¢ 411021
OPTICAL GROUND WIRE ASSEMBLIES _ _ __ _ __ _ —41 1031
A |Z;2%§WO CHANGED OPGW, REVISED LOADING

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGN
TRANSMISSION LINES
PE LSSA-GL AND LSLA- -
SMALL & LARGE ANGLE SUSPENSTON GLUED LAMINATED
WOOD STRUCTURES-LIGHT LOADING

CIVIL ENGINEERING MANAGER

A OCTOBER 27, 2005 | 41 [ 6143
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OR _EQUAL)

CONDUCTORS SQ‘IEJRAUNJ'I;UTRYE
| PART | > e DESCRIPTION
S ———— LSD
\ 1 1 POLE, SEE STRUCTURE LIST FOR HEIGHT
2 2 CROSSARM, 4 5/8'"x5 5/8"'x18'-0"
| CONDUCTORS
——= 3 R ALLEY ARM BRACE 2 3/4''x3 1/2' HUGHES BROS. 1096.7R OR
| AL EQUAL WITH MOUNTING BOLTS, NUTS, AND LOCKWASHERS
! 4 3 MACHINE BOLT WITH NUT AND LOCKNUT (SUPPLIED WITH
\ INSULATOR BRACKET)
‘ () 5 3 3/4"8x 20" DOUBLE ARMING BOLT USE EXTRA NUTS FOR
| ‘ LOCKNUTS (4 EXTRA NUTS FOR OUTSIDE CONNECTIONS)
| v 5 10 LOCKWASHER FOR 3/4"# BOLT WITH HOLE ( 2 FOR BOLT
® THROUGH POLE, 4 EACH OUTSIDE BOLTS)
| B ; 5 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES
& NO. 2727)

‘ 1 SII © 4I 6“* 5I OII* 6II
- 7' - - TR 8 | as reqp [NO- 2 AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED
| WITH 2" STAPLES
| g g 9 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL)

< - - ( ATTACHED TO POLE

i ) —

| 10 2 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY

|

\ DETAILS OF OGW BONDING OVERHEAD GROUND WIRE MATERIAL

i AND ATTACHMENT Sc)TLléleNCTTIUTgE

PART
| 2 ol R v DESCRIPTION
L4,4,44+$,z;,4,44,4j LSD

! : 1" 1 SHIELD WIRE SUPPORT BRACKET (HUGHES BROTHERS NO. 2812

\

NOTES

BOLT AND LOCKNUT SIZES FOR LINE POST INSULATOR
ATTACHMENTS MAY VARY FROM THOSE SHOWN. PROVIDE
AS REQUIRED.
2. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL

COTTER KEY REQUIRED.
3. GUYING AS REQUIRED AS SHOWN ON PLAN AND PROFILES.
4. % DIMENSIONS REQUIRED FOR BIRD SAFETY.

-

REFERENCE DRAWINGS

WOOD POLES STRUCTURES

GROUNDING DETAILS. _ _ _ _ ¢ 41 1012
OVERHEAD GROUND WIRE ASSEMBLY

DETAILS FOR WOOD POLES STRUCTURES. _ _ _ _ 41 1019
GUY ASSEMBLIES AND DETAILS_ _ 41 6047

L
2

UNITED STATES DEPARTMENT QF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

|
|
\ STANDARD DESIGNS
|
|

Rz ] R TRANSMISSION LINES
TYPE LSD 69KV
FLAT TOP_SUSPENSION STRUCTURE — LIGHT LOADING

L1l

CIVIL ENGINEERING MANAGER

|
==
-
g TANGENT TYPE LSD 2] NovEMBER 02, 2005 | 41 | 6144
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NOTES
1. OVERLOAD FACTOR:
NESC_ ) VERTICAL=1.5
X > TRANSVERSE (WIND)=1.65
@ TRANSVERSE (WIND TENSION)=1.65
LONGITUDINAL=1.65
HIGH WIND _ _ _ _ _ALL=1.33
2. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR
THE SIMULTANEOUS APPLICATION OF DEAD LOAD, WIND ON
THE STRUCTURE, AND WIRE LOADS.
3. STRUCTURE GUYS ARE NOT PERMITTED.
(@}‘ 4. CONDUCTOR: 266.8 KCM, ACSR 26/7 "PARTRIDGE".

1'-0"
O O]

OMIT LINE POST
FOR ANGLES

GREATER THAN 60° OPGW: ONE 0.607¢, 0.375 LB/FT

RTS e 16,646 LB
WIND SPAN_ _ _ _ _ 400 FT
WEIGHT SPAN _ _ _ _ __ __ 600 FT
DESIGN FOR:
NESC LIGHT: 2007 EDITION.
TENSIONS: CONDUCTOR (AHEAD AND BACK)_ _ _2850 FT
OPGW (AHEAD AND BACK)_ — — _ _ _ 3130 LB
\ HIGH WIND: 85 MPH AT 60°F WITH 1.14 FACTOR FOR
HOLES IN WOOD SHALL BE DRILLED g%gEC¢SgE1.4O HEIGHT AND GUST FACTOR FOR THE
1/8" LARGER THAN BOLT DIAMETER CONDUCTOR TENSION_ — — — 2740 LB
OPGW TENSION_ — _ _ _ _ 2730 LB
(< 60° F:
CONDUCTOR TENSION_ — _ _ _ 2070 LB

o zo0 OPGW TENSION_ _ _ _ _ __ _ _ _ _ ______ 2370 LB
TANGENT TENSION ASSEMBLY (0°-3°) POST INSULATOR ASSEMBLY 8. GLU-LAM MANUFACTURER SHALL DETERMINE EMBEDMENT
FOR OVERHEAD GROUND WIRE DEPTH "E' AND BACKFILL MATERIAL FOR STRUCTURE..
(SEE NOTE 2) 9. GLU-LAM MANUFACTURER SHALL PROVIDE ATTACHMENTS
HARDWARE AND GROUNDING MATERIALS BASED ON CRITERIA
IN THE SPECIFICATIONS AND SUITABLE FOR ITS
INTENDED USED.
10. INSTALL IN ACCORDANCE WITH MANUFACTURERS
RECOMMENDATIONS.
11. POLES SHALL BE SET WITHIN 3" OF THE SPECIFIED
SETTING.
12. GRADE B CONSTRUCTION.
13. MEASUREMENTS FOR HORIZONTAL LINE POST MOUNTING ARE
TO CENTERLINE OF TOP MOUNTING BOLT.
,,,,, 14. FOR ANGLE TENSION (4° TO 90°) OFFSET DEAD END
TEES.

~Nowm

e

e

REFERENCE DRAWINGS

WOOD POLE STRUCTURES

° GROUNDING DETAILS _ —411012
W

WOOD POLE STRUCTURES

OVERHEAD GROUND WIRE ASSEMBLIES  _ _ _ _ _ 411019
TENSION INSULATOR ASSEMBLIES -

SINGLE STRING — — — ¢ 41 1022
TENSION INSULATOR ASSEMBLIES -

DOUBLE STRING - — — — ¢ 41 1023
HORIZONTAL POST — INSULATOR ASSEMBLIES_ _ _ _41 1024
OPTICAL GROUND WIRE ASSEMBLIES. _ _ _ _ _ __ 4 41 1031

\@!

—

DETAIL OF INSULATOR ATTACHMENT
FOR CONDUCTOR
(SEE NOTE 14)

A7-KR

UNITED STATES DEPARTMENT OF ENERGY
HARDWARE LIST WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

QUANTITY STANDARD DESIGN
AT | ST e DESCRIPTION TRANSMISSION LINES
TYPE LST-GL 69—-KV

LST-GL
\@ 8 DEAD-END TEE EQUAL TO HUGHES BROS. NO. 2817-15-15C WITH BOLTS TANGENT AND ANGLE TENSION GLUED LAMINATED
AS REQD |NO. 2 AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES WOOD STRUCTURE-LIGHT LOADING
8 BONDING CLIP (EQUAL TO BROOKS MANUFACTURER BC SERIES OR HUGHES BROTHERS NO. 2727)
4 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY DESIGNED KAREN ROWE _ oPROVED DOUG WS
1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE

A] NOVEMBER 17, 2005 | 41 [ 6145

{ ™y = A |77224O CHANGED OPGW, REVISED LOADING

i
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86"

. NOTES
© 1. OVERLOAD FACTOR:
NESC__—_____ VERTICAL=1.5
TRANSVERSE (WIND)=1.65
e R WIRE TRANSVERSE (WIND TENSION)=1.65
¥ L L LONGITUDINAL=1.65
HIGH WIND_ _ _ __ ALL=1.33

\

|

| HIGH WIND: 85 MPH AT 60°F WITH 1.14 FACTOR FOR

WIRE AND 1.40 HEIGHT AND GUST FACTOR FOR THE

! STRUCTURE.

\ 2. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR

| 18" —an THE SIMULTANEOUS APPLICATION OF DEAD LOAD, WIND
ON THE STRUCTURE, AND WIRE LOADS.

| 3. STRUCTURE GUYS ARE NOT PERMITTED.

6'-10 1/2"
4. GLU-LAM MANUFACTURER SHALL DETERMINE EMBEDMENT

350"

|
. N . " o
. o'=7 58" || L 327 1/2 7'-0 DEPTH "E'" AND BACKFILL MATERIAL FOR STRUCTURE.
g 5. GLU-LAM MANUFACTURER SHALL PROVIDE ATTACHMENT
\ HARDWARE AND GROUNDING MATERIALS BASED ON
‘ [ CRITERIA IN THE SPECIFICATIONS AND SUITABLE FOR
ITS INTENDED USED.
‘ . 6. INSTALL IN ACCORDANCE WITH MANUFACTURERS
\ . " ) RECOMMENDATIONS .
5'-8 3/4" 5'-8 3/4 i 7. POLES SHALL BE SET WITHIN 3" OF THE SPECIFIED
e SETTING.
8. GRADE B CONSTRUCTION.
i ————— 9. PROVIDE BONDING FOR SWITCH PLATFORM.
N | Y] 10. 13 DEGREE LINE ANGLE.
Y ot \ \\Li 11. TOTAL 3-POLE SWITCH WEIGHT=1525 LBS.
\
\ TENSION INSULATOR
\
\ CONDUCTOR: 266.8 KCM | OPGW: 0.465¢,
N ‘ ACSR 26/7 "PARTRIDGE" | 0.304 LB/FT
\\325§§5 SPAN BACK | SPAN AHEAD | SPAN BACK [SPAN AHEAD
SPAN 300 300 300 300
MAX DESIGN TENSION| 2850 2850 3000 3000
HIGH WIND @ 60°F 2640 2640 2718 2718

N
T
Ll
Il

4d

REFERENCE DRAWINGS

|
I
|
I
|
|
|
I
|
‘ WOOD POLE STRUCTURES
I
|
I
|
I
|
|
|
I
|
|
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NO. 2 AWG COPPER GROUNDING DETAILS _ —41.1012
CLAD WIRE WOOD POLE STRUCTURES
OVERHEAD GROUND WIRE ASSEMBLY_ _ _ _ _ _ _ _ 41 1019
\\ TENSION INSULATOR ASSEMBLIES -
SINGLE STRING_ _ _ _ _ _ _ ¢ 41 1022
TENSION INSULATOR ASSEMBLIES -
DOUBLE STRING_ _ _ _ _ _ _ ¢ 41 1023
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INERTIA ENGINEERING AND MACHINE WORKS
69KV, HORIZONTAL CONFIGURATION_ — _ _ _ _ ___ 9316
|
Mj[:T:4P
:T:4*
|
|
‘ UNITED STATES DEPARTMENT QF ENERGY
‘ WESTERN AREA POWER ADMINISTRATION
\//\(/\/ | \(/\//\4 CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
Y R STANDARD_DESIGN
| TRANSMISSION LINES
::i:: TYPE LSWT-GL 69-KV
== SWITCH STRUCTURE-GLUED LAMINATED
LIGHT LOADING
\
SWITCH STRUCTURE LSWT-GL e T S e T ~
13 DEGREE LINE ANGLE
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STRUCTURE MATERIAL
QUANTITY
STRUCTURE
ol B DESCRIPTION
AND
) ) LSBT-1
o o
il i 1 1 POLE, SEE STRUCTURE LIST FOR HEIGHT
2 12 DEAD END TEE, HUGHES BROS NO. 2817R4.5-15-15C OR
EQUAL
5 ﬁ)l 3 16 7/8'"# BOLT WITH SQUARE HEAD, SQUARE NUT, AND LOCKNUT
4 AS NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED
‘ REQ'D WITH 2-INCH STAPLES
* ! ! 5 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL)
* ATTACHED TO POLE
6 8 BONDING CLIP (EQUAL TO BROOKS MANUFACTURER BC SERIES
fq OR HUGHES NO. 2727) WITH NUT
I:OT 7 8 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
NOTES
1. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
@\ COTTER KEY REQUIRED.
2. HOLES IN WOOD SHALL BE DRILLED 1/8 INCH LARGER
THAN BOLT DIAMETER.
3. NUMBER AND TYPE OF GUYS REQUIRED ARE SHOWN ON
PLAN AND PROFILES.
REFERENCE DRAWINGS
GUY ASSEMBLIES AND DETAILS . _ 41 6047
GUYING REQUIREMENTE FOR SINGLE POLE
CONSTRUCTION WITH OVERHEAD GROUND WIRE_ _ _ __41 6071
WOOD POLE STRUCTURES
GROUNDING DETAILS _ 41 1012
WOOD POLE STRUCTURES
OVERHEAD GROUND WIRE ASSEMBLY _ _ _ _ _ __ _ _ — 41 1019
] TENSION INSULATOR ASSEMBLIES-
- SINGLE STRING _ _  _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ 41 1022
\ TENSION INSULATOR ASSEMBLIES-
DOUBLE STRING _ _ _ _ _ _ _ __ __ _ _ _ _ _ _ __ _ _ 41 1023
OPTICAL GROUND WIRE ASSEMBLIES_ _ 41 1031

(LD
ELEVATION A-A ELEVATION B-B

L

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

STANDARD DESIGN

TRANSMISSION LINES
TYPE SBT-1 AND LSBT-1 69KV
BRANCH LINE STRUCTURE

DESIGNED KAREN ROWE APPROVED DOUG. HANSON

CIVIL ENGINEERING MANAGER

A NOVEMBER 18, 2005 | 41 | 6147
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NOTES
v 1. OVERLOAD FACTOR:
NESC_ —— ——_ __ VERTICAL=1.5
TRANSVERSE (WIND)=1.65

8'—6"

TRANSVERSE (WIND TENSION)=1.65
LONGITUDINAL=1.65
HIGH WIND_ _ _ _ _ ALL=1.33
2. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR
THE SIMULTANEOUS APPLICATION OF DEAD LOAD, WIND
18'—4" ON THE STRUCTURE, AND WIRE LOADS.
3. STRUCTURE GUYS ARE NOT PERMITTED.
4. GLU-LAM MANUFACTURER SHALL DETERMINE EMBEDMENT
DEPTH "E" AND BACKFILL MATERIAL FOR STRUCTURE.
3'-7 172" 7'-0" 5. GLU-LAM MANUFACTURER SHALL PROVIDE ATTACHMENT

OVERHEAD GROUND WIRE
SUPPORT BRACKET

110"

6"

4>' =
|

6'-10 172"

350"

T j HARDWARE AND GROUNDING MATERIALS BASED ON
CRITERIA IN THE SPECIFICATIONS AND SUITABLE FOR
\ \ \ ITS INTENDED USED.
‘ ‘ ‘ 6. INSTALL IN ACCORDANCE WITH MANUFACTURERS
RECOMMENDATIONS .
‘ ‘ ‘ 7. POLES SHALL BE SET WITHIN 3" OF THE SPECIFIED
O [@D) ! ()| SETTING.
H H T\ 8. GRADE B CONSTRUCTION.
9. PROVIDE BONDING FOR CUT-OUT SWITCH.
\ \ TENSION  INSULATOR 10. 19 DEGREE LINE ANGLE.
> | |
|
© i a
CONDUCTOR: 266.8 KCM | OPGW: 0.465¢

ACSR _26/7 "PARTRIDGE'" | 0.304 LB/FT
SPAN BACK [ SPAN AHEAD [ SPAN BACK | SPAN AHEAD

| |
i I
| \
[ [
f_JTl gl SPAN 300 300 300 300
\ MAX DESIGN TENSION 2850 2850 3000 3000
FUSED CUT-OUT SWITCH

JFB‘ —

HIGH WIND 6Q°F 2640 2640 2718 2718

(CROSSARM DRILLED AND
SWITCH ATTACHED BY OTHERS)

NO. 2 AWG COPPER /
CLAD WIRE

REFERENCE DRAWINGS

WOOD POLE STRUCTURES

GROUNDING DETAILS_ _____________ . 41 1012
WOOD POLE STRUCTURES

OVERHEAD GROUND WIRE ASSEMBLY_ _ __ __ _ _. 41 1019
TENSION INSULATOR ASSEMBLIES -

SINGLE STRING . _________ —41 1022
TENSION INSULATOR ASSEMBLIES -

DOUBLE STRING_ — — —_ _ ___________; 41 1023
OPTICAL GROUND WIRE ASSEMBLIES _ _ _ _ _ _ 41 1031

ngn

m UNITED STATES DEPARTMENT QF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
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1 STANDARD DESIGNS
|| TRANSMISSION LINES
——
==

TYPE LCOT-GL 69—-KV
CUT-OUT STRUCTURE LIGHT LOADING-GLUED LAMINATED
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. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16"
LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING

— WASHER FOR EACH CONNECTION.

STRUCTURE MATERIAL
B e PART |qUANTTTY DESCRIPTION
4.(“ 16!_6!! gI_OII 15!_0!! gl_OII 6!! NO.
12— 121 —gn 1 2 CLASS 1 POLE, SEE STRUCTURE LIST FOR HEIGHT
i R ; ADJUSTABLE SPACER FITTING, COMPLETE WITH BOLTS, NUTS AND WASHERS (HUGHES
A BROS. TYPE 3414 OR EQUAL) (SEE NOTE 4)
3 2 CLUED LAMINATED WOOD CROSSARM, 3 1/8x9x50-6
E%f = = E:- DOUBLE ARMING BOLT, 7/8% x REQUIRED LENGTH WITH 4 NUTS, USE EXTRA NUTS AS
> N 4 2 LOCKNUTS
peTAIL A |1 5 1 X-BRACE, COMPLETE WITH FITTINGS, 5 1/8x6(HUGHES BROS NO. 2121 OR EQUAL)
i ] 6 4 FLAT GAIN PLATE
CIE ‘ 7 4 RIBBED TIE PLATE
ol 8 4 SPRING LOCK WASHER FOR 7/84 BOLT
s o ) CLEVIS-CLEVIS FIBERGLASS GUY STRAIN, 25,000 LB MINIMUM ULTIMATE STRENGTH
COMPLETE WITH BNK
DETAIL OF BRACE 10 4 TWISTED CLIP (EQUAL TO HUGHES BROS. NO. AS2276)
. | DETAIL A ATTACHMENTS TO POLE " 3 7/8% x REQUIRED LENGTH BENT STUD WITH LOCK WASHERS AND LOCKNUTS THREADED
ﬁ—f + = = = BOTH SIDES
LOCATION OF [ i ‘ 12 2 7/8% x REQUIRED LENGTH BOLT WITH LOCK WASHER AND LOCKNUT
ANGLE GUY ‘ ‘ M 13 ) WOOD VEE BRACE 3 1/2x7 1/2 COMPLETE WITH FITTINGS, 8'—6" DROP, SPACING
- - -+ - - | \‘ \ | VARIES WITH POLE DIAMETER
4 . Ll | 4 2 TURNBUCKLE (HUGHES BROS. AS2545-B OR EQUAL)
3 ® 5 5 SWINGING ANGLE BRACKET, COMPLETE WITH FITTINGS (HUGHES BROS. NO. 2821.8 OR
= o = ———— EQUAL)
300 || So° | % : —T:% 16 1 STEEL ANGLE, 4x3 1/2x3/8x26-6 LONG
H \ ‘ 7 ) MACHINE BOLT, 7/82 x REQUIRED LENGTH WITH LOCKNUT, SPRING LOCK WASHER AND
| v | M 4x4x1/4 CURVED WASHER ON BACK SIDE
18 5 POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
- COMPANY .
e DETAIL OF WOOD CROSSARM
Y ATTACHMENT TO POLE OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
16" 6" FT QUANTITY DESCRIPTION
'4—.'4—’ .
5 20 2 FOUR—WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES) (SEE NOTE 6)
: 4 1/29x4 LAG SCREWS (2 PER BAND)
i 10 4 1 3/8% FLAT ROUND WASHER WITH 9/16% HOLE (2 PER BAND)
3 21 | AS REQD [NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES
— @ 23 2 TWISTED SHACKLE (EQUAL TO HUGHES BROS. NO. 2866)
J \ ' 4 R 1/29 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
=\o o . o LOCKNUT) . (EQUAL TO HUGHES BROS. 2718.55)
25 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
26 2 BONDING CLIP (EQUAL TO HUGHES BROS. NO. 2727)
iy 27 2 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
BOLT HEADS ON OUTSIDE
OF STRUCTURE (TYP) NOTES
1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
FOR TWO X—BRACES, . CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
INSTALL BOLTS 18" 15 > AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
APART FOR 90 FOOT - 2. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER
STRUCTURES AND TALLER THAN THEIR RESPECTIVE BOLT DIAMETERS.
\ 3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
i FITTING IS USED.
4

DETAIL B 5. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.
6. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.

CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END

€ TRANSMISSION TEES. SEE STANDARD DRAWING 41 6138.
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ELEVATION

3 1/2"
o
&
)

i
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3/4"#¢ HORIZONTAL
BOLT HOLE (TYP)

230-KV HA—-1 CROSSARM DRILLING DETAILS

NOTES

1. CROSSARMS SHALL BE GLUED LAMINATED.
2. ALL HOLES IN WOOD SHALL BE BORED 1/8'" LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS.

1/2"% VERTICAL BOLT HUGHES BROS. SPACER FITTING REFERENCE DRAWING
(OR EQUAL) PART NO. 3414.2 TYPE HA-1 230KV SMALL ANGLE
SUSPENSION STRUCTURE . _ _ _ _ __ _ _ ______ 41 8149
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UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TR T

ADJUSTABLE PHASE FITTING CROSSARM DRILLING DETAILS
230KV _HA-1 STRUCTURE

WITH ADJUSTABLE PHASE FITTINGS

CIVIL ENGINEERING MANAGER
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/ | WBOLT HOLE (TYP)

!
qq 19 HOLE 1 3/4"'8 HORIZONTAL (TQ 1'% HOLE
| / | WBOLT HOLE (TYP) | / |

g

1/2"¢ VERTICAL BOLT

+++++++ | S S T 1

230-KV 3AC—1 CROSSARM DRILLING DETAILS

NOTES

1. CROSSARMS SHALL BE GLUED LAMINATED.
2. ALL HOLES IN WOOD SHALL BE BORED 1/8'" LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS.

HUGHES BROS. SPACER FITTING
(OR EQUAL) PART NO. 3415.13
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STANDARD DESIGN
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STRUCTURE MATERIAL

ANGLE
PART DESCRIPTION

=z
o
(]

°

POLE, SEE STRUCTURE LIST FOR LENGTH
X-BRACE, COMPLETE WITH FITTINGS, 5 1/8x6 (HUGHES BROS NO. 2121 OR EQUAL)

FOUR-WAY STRAIN POLE BAND; HUGHES 3103 SERIES,
JOSLYN J25967 SERIES; OR, APPROVED EQUAL
POLE BAND ASSEMBLY, HUGHES B1784-VV OR APPROVED EQUAL

FIBERGLASS GUY INSULATOR, 10 FT LENGTH

[o>3 O IR N W

CONNECTING LINK, PAIR W/BNK; HUGHES 3154; JOSLYN J6650; OR,
APPROVED EQUAL CONNECTING LINK W/BNK

DEAD-END AUTOMATIC VISE TYPE FOR GUY STRAND
SHEAVE WHEEL, 2 1/2 DIA MINIMUM

1 TURNBUCKLE, CLEVIS-EYE, 7/8x12
AS REQD| STEEL STRAND 7/16, 7-WIRE, HIGH STRENGTH

1/2¢ GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT,
NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL

13 14 LAG SCREWS, 1/2x4 WITH FLAT WASHERS (2 EACH PER BAND)

| | DETAIL OF INSULATOR ATTACHMENT (9 14 |as reao| N2 AVG 308 CONDUGTIVITY, COPPER OLAD WIRE

@] Jolo] [®
—§8—____Joe _—he—

NN o

=[Ol N (oo W [N

RN [N

—_
N

7

11'-6"

8 —g"

(0° LINE ANGLE)
E%R, 3_45& 15 3 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY

4 OVERHEAD GROUND WIRE TENSION ASSEMBLY
17 6 CLEVIS-CLEVIS 90° W/BNK, 40,000 LBS
3 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE

I I @ e@@ 19 3 POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
COMPANY

5 (20 POST INSULATOR ASSEMBLY MATERIAL

UANTITY
q PART a

[ NO. o DESCRIPTION
L || _ 20 6 7/8xREQD_LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER

21"

1-0" 6"

6" TYP

_, 1'-6" UNCULTIVATED LAND
77 2'-0" CULTIVATED LAND

22 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)

NOTES

. THE 3TD STRUCTURE IS USED FOR CASCADE PREVENTION.

. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.

. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.

. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
INSULATORS ARE USED ARE BASED ON BOLT SIZES SHOWN.
INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND WASHERS
OF DIFFERENT SIZES.

5. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES. SEE STANDARD DRAWING 41 6138.

T 21 6 4x4x1/4 CURVED SQUARE WASHER WITH 15/16" HOLE
231 Q" 231 Q"

SN -

1-0"

REFERENCE DRAWINGS

WOOD POLE STRUCTURES
GROUNDING DETAILS _ _ _ _ __ __ _ _____ 41 1012
OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLE STRUCTURES
TENSION INSULATOR ASSEMBLIES
OGW ATTACHMENT SINGLE STRING_ _ _ _  _ __ _ _ _ ______ 41 1022
(0° LINE ANGLE) DOUBLE STRING_ _ _ . ____ 41 1023
OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ _ ___ 41 1031
TYPE 3TA-1 STRUCTURES
STANDARD GUY ARRANGEMENT _ _ _ _ __ _ _ _ _ _. 41 6125
TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ _ _ 41 6138

L6 6" 6"

STRUCTURE
/7 GROUND WIRES
|

______ 41 1019
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OPTICAL GROUND WIRE SPLICE STRUCTURE MATERIALS
PﬁgT QUANTITY DESCRIPTION
1 4% |DEAD—END TEE, HUGHES BROS. NO. 2817R4.5-15-15C OR EQUAL

2 DUCTILE DEAD END THIMBLE EQUAL TO ANDERSON TYPE DDT-07
WITH BNK, 40,000 LBS. ULT. STRENGTH (SEE NOTE 6)

4 7,/8"#% BOLT WITH SQUARE HEAD, SQUARE NUT AND LOCKNUT
2 BOND CLIP EQUAL TO HUGHES BROS. NO. 2727.8
1 PARALLEL GROOVE CLAMP 2-BOLT COPPER ALLOY

AS REQ'D [NO. 2 AWG COPPER CLAD WIRE

EXPLANATION
¥ SEE NOTES 4 AND 5

(o] K&1 B8 [ @] I N )

2 1/2" 1 3/4" NOTES
1. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER THAN
THEIR RESPECTIVE BOLT DIAMETERS.

2. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
1 COTTER KEY REQUIRED.

3 FOR INSTALLATION ON TANGENT H-FRAME OR TENSION

STRUCTURES ONLY.

4. THE DOUBLE GUYING DEAD-END TEE OPTION CAN BE USED
* IN PLACE OF TWO SINGLE DEAD-END TEES. THE
| ULTIMATE STRENGTH OF THE DOUBLE GUYING DEAD-END
TEE HUGHES BROS NO. AS2720 IS 35,000 POUNDS PER
ATTACHMENT. EACH ATTACHMENT CAN ACCOMMODATE UP
‘ TO ONE DOUBLE GUY.

5. OTHER DEAD-END TEES MAY BE USED AS LONG AS THE
ULTIMATE STRENGTH PER ATTACHMENT IS AT LEAST

29,000 POUNDS.
6. A LINK AND ROLLER EQUAL TO HUGHES BROTHERS 3154
LINK AND 28062 ROLLER MAY ALSO BE USED.

g
2 172"

REFERENCE DRAWINGS

- OPTICAL GROUND WIRE ASSEMBLIES- — — ¢ 411031
GUY ASSEMBLIES AND DETAILS - _ ¢ 41 6047

6" MIN TO NEXT
ATTACHMENT HOLE

% DOUBLE GUYING DEAD-END TEE

HUGHES BROS NO. AS2720
OR EQUAL (SEE NOTE 4)

\\
\\ ~
NN
NN A 11813 ADDED DOUBLE GUYING DEAD-END TEE OPTION.
AN A7-KKR
UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPICAL DETAILS FOR OPTICAL
CROUND WIRE SPLICE STRUCTURES

DESIGNED KAREN ROWE APPROVED DOUG HANSON  __ _
CIVIL ENGINEERING MANAGER

‘] FEBRUARY 28, 2006 | 41 | 6153
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3|2 STRUCTURE
a3 /7 GROUND WIRES
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3|5
5|3
o|o
| _|
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T

STRUCTURE MATERIAL

o | NGLE T ANGLE [ ANGLE
NO. | 10°-30° [30°-60° [0° —90° DESCRIPTION
i 3 3 3| POLE, SEE STRUCTURE LIST FOR LENGTH
) . . o | FOUR-WAY STRAIN POLE BAND; HUGHES 3112 SERIES,JOSLYN J25969 SERIES;
OR, APPROVED EQUAL
5 " 5 s | FOUR-WAY STRAIN POLE BAND; HUGHES 3103 SERIES,
JOSLYN J25967 SERIES; OR, APPROVED EQUAL
5 5 5 FIBERGLASS GUY INSULATOR, 10 FT LENGTH
6 5 5 & | CONNECTING LINK; PAIR W/BNK HUGHES 3157, JOSLYN J26035; OR, APPROVED EQUAL
; 0 0 10| CONNECTING LINK, PAIR W/BNK; HUGHES 3154; JOSLYN J6650; OR,
APPROVED EQUAL CONNECTING LINK W/BNK
8 6 6 6 | DEAD-END AUTOMATIC VISE TYPE FOR GUY STRAND
9 6 5 & | SHEAVE WHEEL, 2 1/2 DIA MINIWUM
10 3 3 3| TURNBUCKLE, CLEVIS-EYE, 7/8x12
11 |AS REQD |AS REQD|AS REQD| STEEL STRAND 7/16, 7-WIRE, HIGH STRENGTH
12 2 6 15 | 1/2% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT,
NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL
13 22 14 12| LAG SCREWS, 1/2x4 WITH FLAT WASHERS (2 EACH PER BAND)
NO. 2 AWG 30% CONDUCTIVITY, GOPPER CLAD WIRE
14 |AS REQD AS REQDAS REQD| \rTACHED WITH 2-INCH STAPLES
15 3 3 3| PARALLEL GROOVE CLAWP, 2-BOLT COPPER ALLOY
16 4 4 4| OVERHEAD GROUND WIRE TENSION ASSEMBLY
17 3 3 3 | POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
18 3 S S| COMPANY
POST INSULATOR ASSEMBLY MATERIAL
QUANTITY
PART
NG, | 10 —00r DESCRIPTION
19 6 7/BxREQD_LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER
20 6 4x4x1/4 CURVED SQUARE WASHER WITH 15/16" HOLE
21 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)

NOTES

. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.

2. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.

3. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
INSULATORS ARE USED ARE BASED ON BOLT SIZES SHOWN.
INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND WASHERS
OF DIFFERENT SIZES.

4.FOR 10°-30° LINE ANGLES ADD TWO ADDITIONAL BANDS
(PART 3) OR DEADEND TEES FOR GUYING ON EACH OUTSIDE
POLE. FOR 30°-90° LINE ANGLES USE, DEAD-END TEES
DIRECTLY OPPOSITE OF OGW ATTACHMENT FOR GUYING.

5. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES. SEE STANDARD DRAWING 41 6138.

6. THE DISTANCE BETWEEN DEAD-END TEE MOUNTING HOLES

SHALL BE 6 INCHES.

REFERENCE DRAWINGS
WOOD POLE STRUCTURES

—_

GROUNDING DETAILS — 41 1012
OVERHEAD GROUND WIRE ASSEMBLY

DETAILS FOR WOOD POLE STRUCTURES _ _ _ _ _ _ 41 1019
TENSION INSULATOR ASSEMBLIES

SINGLE STRING — — — 41 1022

DOUBLE STRING — — _ _ 41 1023
OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ __ _ _ 41 1031
TYPE 3TAD STRUCTURES

STANDARD GUY ARRANGEMENT — — — 41 6155
TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ _ _ 41 6138

ADDED NOTE 6, ADDED TO NOTE 4,
CHANGED SPACING

A 3-14-07
A7-KKR
TED STATES DEPARTMENT OF ENERGY

UNI
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE - GOLDEN, COLORADO

STANDARD DESIGNS
TRANSMISSION LINES
TYPE 3TAD 230KV
3-POLE TENSION ANGLE DEAD END
STRUCTURE, SHEET 1 OF 2

VOLTAGE YA
ANGLE TURNED IN DEGREES
ho° —-30930° —45°]|45° —60°|60° —90° DESIGNED MATT CLARK___ ___ ___ ___ APPROVED 6[;\0/% :%?%Rﬁ -
230KV |23'-0"| 28'-0"'| 35-'0'"| 48'-0" MANAGER
a] APRL 3, 2006 | 41 [6154-1
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OGW ATTACHMENT
(ANGLE TENSION)

USE CONDUCTOR
BANDS FOR LINE GUYS
(USE FIBERGLASS GUY
INSULATORS FOR
LINE ANGLES
LESS THAN 45°)

DETAIL OF INSULATOR ATTACHMENT

(FOR LINE ANGLES 10° TO 90°)

CONDUCTOR TIE ATTACHMENT

(TANGENT TENSION 10°-90°)
(NOTE: INSULATORS NOT SHOWN FOR CLARITY)

SECTION A-A

13 g
%

(19G9@)

3
- &
] 0]
ol @

T
&
12)

2

(@l

g

g

A
303 __‘

OGW ATTACHMENT
(ANGLE TENSION)

SEE NOTE 4

SEE NOTE 4 —

e

POST INSULATOR ASSEMBLY

SEE NOTE 4 —

510"

8"

8"

,
Al

8"

=0
\;

6" 6" 6"

I
J

DEAD-END TEE SPACING

A 3-14-07 ADDED DEAD-END TEE DETAILS
A7-KKR

NITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE - GOLDEN, COLORAD

STANDARD DESIGNS
TRANSMISSION LINES

3-POLE TENSION ANGLE DEAD END
STRUCTURE, SHEET 2 OF 2

DESIGNED MATT CLARK___ __ __ __ APPROVED DOUG HANSON __ __

CIVIL ENGINEERING
MANAGER

Al APRLL 3, 2006 | 41

[6154-2
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GUYS NOT REQ'D
FOR OGW IN
SUSPENSION

SECTION C-C

SECTION D-D

‘L SEE

NOTE 2

O/ O/2N.O) ® G\ W

GUY ALIGNED WITH CONDUCTOR (TYP)

xNOTE 3 %

GUY ALIGNED
WITH OGW (TYP)

GUYS NOT REQ'D
FOR OGW IN
SUSPENSION

SECTION E-E

©

SECTION F-F

LN

‘L SEE

NOTE 2

O/ OO © &\ \W

GUY ALIGNED WITH CONDUCTOR (TYP)

xNOTE 3 %

GUY AND ANCHOR REFERENCE CHART

LINE GUYING
NO. OF
CONDUCTOR GUYS OGW GUYS | ANCHOR REF | ANGHORS

3LDGEW—1SSGEW 2LDGEW [ A © D) 12
3LSGEW-3LDGEW-1SDGEW| 2LDGEW |[(A B © ®)| 18

6LDGEW—1SDGEW 2LDGEW [ ® © O] 18

OGW  —— OVERHEAD GROUND WIRE

COND — CONDUCTOR

LSGEW — LINE SINGLE GUY EACH WAY

LDGEW — LINE DOUBLE GUY EACH WAY

SSGEW —— SIDE SINGLE GUY EACH WAY

SDGEW —— SIDE DOUBLE GUY EACH WAY

— — OGW AND CONDUCTOR

O —— ANCHOR IDENTIFICATION REFERENCE

NOTES

1. RAKE POLES AS FOLLOWS:
OGW: SUSPENSION 10°-60°
OGW: TENSION 10°-90°
2. POLE RAKE SHALL BE 1/4-INCH FOR EACH FOOT OF POLE
ABOVE GROUND. RAKE SHALL BE AGAINST THE STRAIN.
3. REFER TO DRAWING NO. 41 6047 FOR ANCHOR SPACING.
4. REFER TO PLAN AND PROFILE DRAWINGS FOR ACTUAL GUY
QUANTITIES AND TYPES AT EACH SITE.

REFERENCE DRAWING
GUY ASSEMBLIES AND DETAILS ____ _______ 41 6047

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE_SERVICES OFFICE - GOLDEN, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPE 3TAD STRUCTURES
STANDARD GUY ARRANGEMENT

MATT CLARK APPROVED DOUG_HANSON
FIGURE 1 FIGURE 2 PESNER B — — — — GIVIL ENOINEERTNG —~
OGW AND CONDUCTOR LINE GUYING FOR LINE ANGLES 10° TO 30° OGW AND CONDUCTOR LINE GUYING FOR LINE ANGLES 30° TO 90° lavaceR
Co ] APRIL 3, 2006 | 41 | 6155
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STRUCTURE MATERIAL
ANGLE | ANGLE | ANGLE
PART DESCRIPTION
NO. | 10°-30° [30°-60° [60° —90°
1 3 3 3 | POLE, SEE STRUCTURE LIST FOR LENGTH
) 9 9 9 | FOUR-WAY STRAIN POLE BAND; HUGHES 3112 SERIES,JOSLYN J25969 SERIES;
OR, APPROVED EQUAL
3 1 ; ¢ | FOUR-WAY STRAIN POLE BAND; HUGHES 3103 SERIES,
JOSLYN J25967 SERIES; OR, APPROVED EQUAL
5 6 6 FIBERGLASS GUY INSULATOR, 10 FT LENGTH
6 6 6 6 | CONNECTING LINK; PAIR W/BNK HUGHES 3157, JOSLYN J26035; OR, APPROVED EQUAL
; 10 10 10 | CONNECTING LINK, PAIR W/BNK; HUGHES 3154; JOSLYN J6650; OR,
APPROVED EQUAL CONNECTING LINK W/BNK
8 6 6 6 | DEAD—END AUTOMATIC VISE TYPE FOR GUY STRAND
9 6 6 6 | SHEAVE WHEEL, 2 1/2 DIA MINIMUM
10 3 3 3 | TURNBUCKLE, CLEVIS—EYE, 7/8x12
11 |AS REQD |AS REQD|AS REQD| STEEL STRAND 7/16, 7-WIRE, HIGH STRENGTH
12 2 16 15 | /2% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT,
NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL
13 22 14 12 | LAG SCREWS, 1/2x4 WITH FLAT WASHERS (2 EACH PER BAND)
NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE
14 |AS REQD AS REQDAS REQD| \rTACHED WITH 2-INCH STAPLES
%: 15 3 3 3 | PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
. b= 16 4 4 4 | OVERHEAD GROUND WIRE TENSION ASSEMBLY
i ] 17 3 3 3 | POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
2 - 18 3 3 5 | POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
COMPANY
- L
i POST INSULATOR ASSEMBLY MATERIAL
n
QUANTITY
PART
| NO. | 10°—g0r DESCRIPTION
19 6 7/8xREQD LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER
z z 20 6 4x4x1/4 CURVED SQUARE WASHER WITH 15/16" HOLE
21 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)
NOTES
1. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.
2. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.
3. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
INSULATORS ARE USED ARE BASED ON BOLT SIZES SHOWN.
INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND WASHERS
OF DIFFERENT SIZES.
4.FOR 10°-30° LINE ANGLES ADD TWO ADDITIONAL BANDS
(PART 3) OR DEADEND TEES FOR GUYING ON EACH OUTSIDE
POLE. FOR 30°-90° LINE ANGLES USE, DEAD-END TEES
DIRECTLY OPPOSITE OF OGW ATTACHMENT FOR GUYING.
5. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
2 TEES. SEE STANDARD DRAWING 41 6138.
3|2 STRUCTURE 6. THE DISTANCE BETWEEN DEAD—END TEE MOUNTING HOLES
al3 CROUND WiRES SHALL BE 6 INCHES.
Ela
< ) REFERENCE DRAWINGS
=lZ WOOD POLE STRUCTURES
35 GROUNDING DETAILS — _ _ _ _ ___ ___ ___ 41 1012
2|3 OVERHEAD GROUND WIRE ASSEMBLY
218 DETAILS FOR WOOD POLE STRUCTURES _ _ _ _ _ _ 41 1019
b5 TENSION INSULATOR ASSEMBLIES
NN o SINGLE STRING_ — — — — _ _ _ ___ ______ 41 1022
- M DOUBLE STRING_ _ _ _ _ _ _ _ ____ __ ___ 41 1023
T I OPTICAL GROUND WIRE ASSEMBLIES. _ _ _ _ _ _ __ 41 1031
¢ TYPE 3TAD STRUCTURES
STANDARD GUY ARRANGEMENT _ _ _ _ _ _ _ _ _ _ _ 41 6155
] TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ _ _ 41 6138
A 3-14-07 ADDED NOTE 6, ADDED TO NOTE 4,
N A7-KKR CHANGED SPACING
<> UNITED STATES DEPARTMENT OF ENERGY
<) WESTERN AREA POWER ADMINISTRATION
<: CORPORATE SERVICES OFFICE - GOLDEN, COLORADO
@ TRAS\-IN-'%TADfA SRgI[())EI\IS IfhfSNEs
TYPE 3TAD 69 AND 115KV
VOLTAGE Z 3-POLE TENSION ANGLE DEAD END
ANGLE TURNED IN DEGREES STRUCTURE, SHEET 1 OF 2
ho° —3030°—45°[45° —60°[60° —90°
BOKV__ |14'—0"| 19'-0"| 25-'0"| 33' 0" DESIGNED MATT CLARK__ __ __ __ APPROVED DOUG HANSON __ _ __ _ _
115KV |15'-0"| 21'-0"| 27-'0"] 35'-0" CI‘;hAEEGINEERING
a] APRL 3, 2006 | 41 [6156-1
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6" 6", 6"

6"

USE CONDUCTOR
BANDS FOR LINE GUYS
(USE FIBERGLASS GUY
INSULATORS @ FOR
LINE ANGLES

LESS THAN 45°)

DETAIL OF INSULATOR ATTACHMENT

(FOR LINE ANGLES 10° TO 90°)

OGW ATTACHMENT

(ANGLE TENSION)

SECTION A-A

(19@@)

CONDUCTOR TIE ATTACHMENT
(TANGENT TENSION 10°-Q0°)
(NOTE: INSULATORS NOT SHOWN FOR CLARITY)
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SEE NOTE 4

OGW ATTACHMENT
(ANGLE TENSION)

(19

SEE NOTE 4

POST INSULATOR ASSEMBLY
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DEAD-END TEE SPACING

DEAD-END TEE SPACING

SEE NOTE 4 —
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A |3,14,07 ADDED DEAD-END TEE DETAILS
A7-KKR
NITED STAIES DEPARIMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE_SERVICES OFFICE - GOLDEN, COLORAD

STANDARD DESIGNS
TRANSMISSION LINES

AND_ 1
3—POLE TENSION ANGLE DEAD END
STRUCTURE, SHEET 2 OF 2

DESIGNED MATT CLARK___ __ __ __ APPROVED _DOUG HANSON

CIVIL ENGINEERING
MANAGER
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APRIL 3, 2006 | 41
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STRUCTURE MATERIAL

PART ANGLE
NO. o DESCRIPTION
il 1 3 POLE, SEE STRUCTURE LIST FOR LENGTH
2 2 X-BRACE, COMPLETE WITH FITTINGS, 5 1/8x6 (HUGHES BROS NO. 2121 OR EQUAL)
ol 3 7 FOUR-WAY STRAIN POLE BAND; HUGHES 3103 SERIES,
b JOSLYN J25967 SERIES; OR, APPROVED EQUAL
4 3 POLE BAND ASSEMBLY, HUGHES B1784-VV OR APPROVED EQUAL
5 6 FIBERGLASS GUY INSULATOR, 10 FT LENGTH
T\ 6
b 7 6 CONNECTING LINK, PAIR W/BNK; HUGHES 3154; JOSLYN J6650; OR,
@] |:Hz| ) APPROVED EQUAL CONNECTING LINK W/BNK
ZoloN 8 2 DEAD-END AUTOMATIC VISE TYPE FOR GUY STRAND
9 2 SHEAVE WHEEL, 2 1/2 DIA MINIMUM
10 1 TURNBUCKLE, CLEVIS-EYE, 7/8x12
11 |AS REQD| STEEL STRAND 7/16, 7-WIRE, HIGH STRENGTH

1/2# GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT,
NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL

14 LAG SCREWS, 1/2x4 WITH FLAT WASHERS (2 EACH PER BAND)

AS REQD NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE
ATTACHED WITH 2-INCH STAPLES

3 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
OVERHEAD GROUND WIRE TENSION ASSEMBLY

—_
N

7

—_
w

DETAIL OF INSULATOR ATTACHMENT ()

-
>

PG NN N
N|lo|u

16' 0"

(0° LINE ANGLE)

4
6 CLEVIS-CLEVIS 90° W/BNK, 40,000 LBS
3 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE

@ e@@ POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
COMPANY

_
o]

_
©
w

6"

POST INSULATOR ASSEMBLY MATERIAL

PART QUANTITY

NO. » DESCRIPTION

11-o"

8'-0"

20 6 7/8xREQD LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER

| 1'-6" UNCULTIVATED LAND
(,T 2'-0" CULTIVATED LAND

21 6 4x4x1/4 CURVED SQUARE WASHER WITH 15/16'" HOLE
22 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)

NOTES

. THE 3TD STRUCTURE IS USED FOR CASCADE PREVENTION.

. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.

. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.

. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
INSULATORS ARE USED ARE BASED ON BOLT SIZES SHOWN.
INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND WASHERS
OF DIFFERENT SIZES.

5. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES. SEE STANDARD DRAWING 41 6138.
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f SROND —rme, agila REFERENCE DRAWINGS

| WIRES o . + WOOD POLE STRUCTURES
¥ ) i ks GROUNDING DETAILS — — — — — — —_____ 41 1012
OVERHEAD GROUND WIRE ASSEMBLY

DETAILS FOR WOOD POLE STRUCTURES — — — _ __ 41 1019
TENSION INSULATOR ASSEMBLIES
OGW ATTACHMENT SINGLE STRING. 41 1022

(0° LINE ANGLE) DOUBLE STRING_ _ _ — _ . _ 41 1023
OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ __ ___ 41 1031
TYPE 3TA-1 STRUCTURES
STANDARD GUY ARRANGEMENT _ _ _ _ _ _ __ _ _ _ 41 6125
TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ __ 41 6138
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1'=6" UNCULTIVATED LAND

STRUCTURE MATERTAL

OMIT LINE POST FOR LINE ANGLES 60° TO 90°

ANGLE | ANGLE | ANGLE [ ANGLE

Pl\/l\(')ﬂ 0°-5° | 5°-30° |30°-60° |60° -90° DESCRIPTION

USE CONDUCTOR 1 3 3 3 3 POLE, SEE STRUCTURE LIST FOR LENGTH
BANDS FOR LINE GUYS ] 2 6 6 6 FOUR-WAY STRAIN POLE BAND; HUGHES 3112 SERIES,JOSLYN J25969 SERIES; OR,
(USE FIBERGLASS GUY APPROVED EQUAL (SEE NOTE 6)

INSULATORS @ FOR

FOUR-WAY STRAIN POLE BAND; HUGHES 3103 SERIES, JOSLYN J25967 SERIES; OR,

S:\Projects\StandardDrawings\Design\Drawings\Civi|\41_6118b.dwg Last Saved By: TAS on May 08, 2006- 1:01pm

Sep 28, 2010- 9:50am Plotted By:denton IMAGES:

LESS ThaN 450 17 ! ’ 6 | APPROVED EQUAL (SEE NOTE 6)
5| 3 POLE BAND ASSEMBLY, HUGHES B1784—VV OR APPROVED EQUAL (SEE NOTE 6)
5 | 6 6 6 FIBERGLASS GUY INSULATOR, 10 FT LENGTH
N 6 6 6 6 | CONNECTING LINK; PAIR W/BNK HUGHES 3157, JOSLYN J26035; OR, APPROVED EQUAL
= | 6 6 5 6 | CONNECTING LINK PATR W/BNK; HUGHES 3154; JOSLYN J6650; OR, APPROVED EQUAL
CONNECTING LINK WITH BNK
8 2 2 2 2 | DEAD-END AUTOMATIC VISE TYPE FOR GUY STRAND
9 2 2 2 2 | SHEAVE WHEEL, 2 1/2 DIA MINIMUM
— 10 1 1 1 1 | TURNBUCKLE, CLEVIS-EYE, 7/8x12
11_|AS REQD|AS REQD |AS REQD|AS REQD| STEEL STRAND 7/16", 7-WIRE, HIGH STRENGTH
1/28 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT
DETAIL OF INSULATOR ATTACHMENT DETAIL OEOgTISNLéL@IgE O’:‘g’f‘CHMENT ® 12 7 17 13 12| AND LOCKNUT). HUGHES 2718.55 OR EQUAL
o 0 et
(FOR LINE ANGLES 5° TO 90 3 | 14 22 4 12| LAG SCREWS, 1/2x4 WITH FLAT WASHERS (2 EACH PER BAND)
14 _|ASs REQD|AS REQD [AS REQD|AS REQD| NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES
| 15 3 3 3 3 | PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
‘ 17 6 CLEVIS-CLEVIS 90° W/BNK, 40,000 LBS
et (3)12)13) (SEE NOTE 4) 18 3 3 3 3 | POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
19 3 3 3 5 | POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
COMPANY
Z POST INSULATOR ASSEMBLY MATERIAL
z . ) (20 (OMIT FOR 60° TO 90° ANGLES)
©
K . QUANTITY
~ . _—/“:}[@ fo 3 DESCRIPTION
I 20 6 7/8"% x REQD LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER
o - 21 6 4x4x1/4 CURVED SQUARE WASHER WITH 15/16"# HOLE
W 5 22 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)
& N SEE NOTE 7
L | [ NOTES
RS Ot ! s 1. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.
NN s NS L 2. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
| AN . ‘ ANN e TOP CONDUCTOR BAND @ OR @ POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.
N N4 3. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
N N INSULATORS ARE USED ARE BASED ON BOLT SIZES SHOWN.
INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND
VAN RN INSULATOR ASSEMBLY WASHERS OF DIFFERENT SIZES.
“ NN G N 4. ADDITIONAL POLE BAND IS NOT REQUIRED ON CENTER
/y N // N\
/) AN 7 NN v POLE FOR LINE ANGLES 60°-90° .
L]s “of U il : 5. FOR 5°-30° LINE ANGLES ADD TWO ADDITIONAL BANDS
F - - Bl = (PART 3) FOR GUYING ON EAGH OUTSIDE POLE.
o 7~ STRUCTURE - 6. DEADEND TEES SHALL BE USED IN LIEU OF POLE BANDS.
z GROUND WIRES CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING CLIP
3 ASSEMBLIES ARE NOT REQUIRED WITH DEADEND TEES.
9 i % SEE STANDARD DRAWING 41 6138.
= ) 7. USE X-BRACE EQUAL TO HUGHES BROS NO. 2121 WHEN
g - SPECIFIED.
F z z ‘°}
3 2 REFERENCE DRAWINGS
- y TYPE 3TA-1 AND STRUCTURES
? STANDARD GUY STRUCTURES _ _ _ __ __ _ _ _ _4 41 6125
a TENSION INSULATOR ASSEMBLIES
] SINGLE STRING _ _ _ _ _ _ _ __ _ _____ _ 4 41 1022
A //\.\/:/>§/>‘/f§§f OGW ATTACHMENT DOUBLE STRING - — — — ¢ 41 1023
(TANGENT TENSION 0°—5°) WOOD POLE STRUCTURES
GROUNDING DETATL — — — — 4 41 1012
OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLES STRUCTURES _ _ _ _ _4 41 1019
A OPTICAL GROUND WIRE ASSEMBLIES__ _ _ __ _ _ 4 41 1031
i i TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ _ 4 41 6138
b o
S = N
§
o
] UNITED STATES DEPARTMENT OF ENERGY
» WESTERN AREA POWER ADMINISTRATION
'y U CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
L 0
VOLTAGE > I v STANDARD DESIGNS

TRANSMISSION LINES
SEE NOTE 5 TYPE 3TA-1 138 AND 161KV
3-POLE TENSION STRUCTURE

ANGLE TURNED IN DEGREES
0°—30°| 30° —45°|45° -60°|60° —90°| 0°—60° |60° —90°
161KV [18'-0"] 23'—0"]|29'-0"'[38'—0""| 16'—0"| 14'-0"
138KV__|16'-0"] 22'-0"'| 28'-0""| 36'—0"'| 16'-0"| 14'-0"

May!

DESIGNED KAREN_ROWE APPROVED DOUG HANSON

CIVIL ENGINEERING MANAGER

OGW ATTACHMENT
(ANGLE TENSION) a;| OCTOBER 26, 2006 | 41 | 6158
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.1 @) STRUCTURE MATERIAL
o
;I_ @ PﬁgT QUANTITY DESCRIPTION
- el /‘.‘ 1 2 POLE, SEE STRUCTURE LIST FOR HEIGHT
- ) 3 ADJUSTABLE SPACER FITTINGS COMPLETE WITH BOLTS, NUTS, AND WASHERS (HUGHES BROS.
| TYPE 3415 OR EQUAL) (SEE NOTE 4)
14'—g" 141 _g" 3 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8x9x29-0
. — — — — . DOUBLE ARMING BOLT, 7/8%x REQUIRED LENGTH WITH 4 NUTS, USE EXTRA NUTS AS
6" | 7'-0 7'-0 7'-0 7'-0 [ 29 4 2 LOCKNUTS
5 1 X-BRACE, COMPLETE WITH FITTINGS, 5 1/8x6 (HUGHES BROS. NO. 2121-14-0 OR EQUAL)
i 1 { 6 4 FLAT GAIN PLATE
oF =5 7 4 RIBBED TIE PLATE
I ® o 8 4 SPRING LOCK WASHER FOR 7/8¢ BOLT
. Jﬁ: T 9 ) CLEVIS-CLEVIS FIBERGLASS GUY STRAIN, 30,000 LB MINIMUM ULTIMATE STRENGTH COMPLETE
2 il | o2 WITH BNK
N ser NoTE 6L g ] 10 ® 10 4 TWISTED CLIP (HUGHES BROS. NO. AS2276 OF EQUAL)
© 1'-6" D | 1 ) WOOD VEE BRACE, 3 1/2x5 1/2, COMPLETE WITH FITTINGS, 5'—-6" DROP, SPACING VARIES
(NOTE 7) WITH POLE DIAMETER
HF —— —— ¢ = &3 12 2 TURNBUCKLE (HUGHES BROS. NO. AS2545-B OF EQUAL)
¢ 5 7/8%x REQUIRED LENGTH BENT STUD WITH LOCK WASHER AND LOCKNUTS, THREADED BOTH
N TRANSMISSION LINE DETAIL OF OVERHEAD GROUND WIRE SUSPENSION 13 SIDES
) L ATTACHMENT AND BRACE ATTACHMENT TO POLE 14 2 7/8%x REQUIRED LENGTH WITH LOCK WASHER AND LOCKNUT
S / ) 15 2 POLE ANTISPLITTING DEVICE EQUAL TO STAR LOCK MANUFACTURED BY THE BAYNE COMPANY
e | o OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
F PO | QuanTTY DESCRIPTION
> .
11 (¢ O 21 2 POLE TOP BAND (HUGHES BROS. NO. 2845-B OR EQUAL)
e o o 22 2 MACHINE BOLT, 7/8%x1-0
L} 3 = 23 2 "U" BOLT, 5/8%x3 WITH 4 HEX NUTS AND 2 LOCKNUTS
24 2 CHAIN LINK 1/2¢ (HUGHES BROS. NO. 1329-B1 OR EQUAL)
[ @ PARALLEL GROOVE CLAMP, 2 BOLT COPPER ALLOY OR COPPER CRIMPIT (BURNDY TYPE YC-C
25 4 OR EQUAL)
26 2 1/29x4 LAG SCREW WITH FETTER DRIVE THREAD (ONE PER BAND)
= — 27 2 1 3/88 FLAT ROUND WASHER WITH 9/168 HOLE (ONE PER BAND)
S 28 2 LOCKNUT FOR 7/86 BOLT
T \® 29 |AS REQUIRED| NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2 INCH STAPLES
—— 1/2% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
I Sl
LOCKNUT)
g ]
< 31 2 SPRING LOCK WASHER FOR 7/8¢ BOLT
32 1 STEEL ANGLE, 4x3 1/2x3/8x17'—6" LONG
FOR TWO X-BRACES, 33 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
+ INSTALL BOLTS 18" 34 2 BONDING CLIP (HUGHES BROS. NO. 2727 OR EQUAL)
=
g‘?éﬁgTEIgESggNEo‘?ILLER DETAIL OF CENTER PHASE NOTES
- FITTING ATTACHMENTS 1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
1y L CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
5 + @ ( 3 ~ AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
T ﬁrT 2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS.
| 3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
LRI RoR2RIR20200 0 0%0%. | | R = FITTING IS USED.
AR IR IR Ik NININ ‘ 4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16
| | - LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING
WASHER FOR EACH CONNECTION.
= 5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
T COTTER KEY REQUIRED.
6. FOR DEAD ENDING OPGW, SPACE DEAD END TEE TOP BOLT
O ! L 1l 6" BELOW BRACE ATTACHMENT.
28 P 7. NO WOOD VEE-BRACE REQUIRED FOR HS—1 STRUCTURE.
ELEVATION °
| REFERENCE DRAWINGS
| WOOD POLE STRUCTURE GROUNDING DETAILS _ __ __ 41 1012
OVERHEAD GROUND WIRE ASSEMBLY DETAILS
FOR WOOD POLE STRUCTURES _ _ _ _ _ _ _ ____ 41 1019
DETAIL OF WOOD CROSSARM SUSPENSION INSULATOR ASSEMBLIES
ATTACHMENT TO POLE SEE NOTE 4 SINGLE STRING_ _ _ _ _ _ _ _ _ _ __ ______ 41 1020
OPTICAL GROUNDWIRE ASSEMBLIES _ _ _ _ _ _ _ _ _ 41 1031
CROSSARM DRILLING DETAILS HS-1 AND
:, Tw, HSB—1 STRUCTURES - — — _ _ —_ _ _ __ _____ 41 6113
€ 11/169 HOLES | I \ © . |8 TYPICAL DETAILS FOR OPTICAL GROUND
o ——— . - - *|pgz WIRE SPLICE STRUCTURES_ _ _ _ ___ __ ___ 41 6153
- =2
Q ‘ '/ { | | | | A yor B %2 ADDED HS~1 OPTION WITHOUT WOOD VEE-BRACE,
" B I — —
" | | | © — _ /L A |1ee CHANGED LENGTH OF STEEL ANGLE.
6" ¢ 15/16"x3" " " /@ UNITED STATES DEPARTMENT OF ENERGY
/@ 9/16% HOLE o TTED HOLE € 15/16" HOLES € ort6s HOLE—~__, 6 WESTERN _AREA POWER ADMINISTRATION
o o = ; 7777]] @ E[7777 CORPORATE SERVICES OFF IGE — LAKEWOOD, COLORADO
4 N N i U —— V_ _
& 4— & b & STANDARD DESIGNS
H N ~ H | |
* & / — TRANSMISSION LINES
e —= . 4O 1O TYPE HS—1 AND HSB—1 138KV
. 3n an on | o 3n = O = SUSPENSION STRUCTURE
N e i
N " € OF POLE "
~ 4% 1'—9" / 14'-0" 4 \ 1'—g9" %’ - DESIGNED KAREN ROWE APPROVED DOUG HANSON
g 4 - L CIVIL ENGINEERING MANAGER
STEEL ANGLE@ DETAIL OF PHASE FITTING ASSEMBLY %] OCTOBER 26, 2006 | 1 [ 6159
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SINGLE GUY

ONE ANGLE SINGLE GUY
1-ASG
FIGURE NO. 1

SINGLE GUY

300 300

THREE ANGLE SINGLE GUY
3-ASG
FIGURE NO. 4

ASG

SINGLE GUY

/ /
ADG / / /
:3—5fEEEE= . h
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DOUBLE GUY
300

THO ANGLE SINGLE GUY
2-ASG
FIGURE NO. 2

ASG ASG
/ / !
L L I/

SINGLE GUY

300 30°

|
SINGLE
GuY
DOUBLE GUY
300 300

ONE ANGLE DOUBLE GUY
1-ADG
FIGURE NO. 3

ASG
! / !
WO \\ /

NN

FOUR ANGLE SINGLE GUY
4-ASG
FIGURE NO. 5

ONE ANGLE DOUBLE GUY, TWO ANGLE SINGLE GUY
1-ADG, 2-ASG
FIGURE NO. 6

SINGLE GUY EACH
SIDE OF POLE

DOUBLE GUY

ABBREVIATIONS
ASG_ o __ ANGLE SINGLE GUY
ADG__ """ TTTTTTTCC ANGLE DOUBLE GUY

REFERENCE DRAWINGS

GUY ASSEMBLIES AND DETAILS _ _ _ 41 6047
TYPE HA-1 230KV SMALL ANGLE
SUSPENSION STRUCTURE — — — — —41 6149

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES

STANDARD GUY ARRANGEMENT
FOR TYPE HA-1 230KV ANGLE STRUCTURES

CIVIL ENGINEERING MANAGER

C» ] FEBRUARY 23, 2007 | 41 | 6161
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STRUCTURE MATERIAL

1'-6'"" UNCULTIVATED LAND

oy | ANGLE
e DESCRIPTION
1 3 | POLE, SEE STRUCTURE LIST FOR LENGTH
2 2 | X-BRACE, COMPLETE WITH FITTINGS, 5 1/8x6 (HUGHES BROS NO. 2121 OR EQUAL)
3 5 | FOUR-WAY STRAIN POLE BAND; HUGHES 3103 SERIES,
JOSLYN J25967 SERIES; OR, APPROVED EQUAL
7 3 | POLE BAND ASSEMBLY, HUGHES B1784-W OR APPROVED EQUAL
5 6 | FIBERGLASS GUY INSULATOR, 10 FT LENGTH
6
. ; o | CONNECTING LINK, PAIR W/BNK; HUGHES 3154; JOSLYN JB650; OR,
X APPROVED EQUAL CONNECTING LINK W/BNK
—SR—_ ool ~—gE—
% 8 2 | DEAD-END AUTOMATIC VISE TYPE FOR GUY STRAND
© 9 2 | SHEAVE WHEEL, 2 1/2 DIA MINIMUM
10 1| TURNBUCKLE, CLEVIS-EYE, 7/8x12
11 |AS REQD| STEEL STRAND 7/16, 7-WIRE, HIGH STRENGTH
1 5 | 1729 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT,
NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL
ﬁﬁt gﬁ/@ 13 14 | LAG SCREWS, 1/2x4 WITH FLAT WASHERS (2 EACH PER BAND)
DETAIL OF INSULATOR ATTACHMENT (®) 14 |AS REQD ':%A%H’Egcwﬁgﬁ g?’l‘[h’l‘éfgiqéscopp“ CLAD WIRE
(0° LINE ANGLE)
15 3 | PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
16 4 | OVERHEAD GROUND WIRE TENSION ASSEMBLY
-z 17 6 | CLEVIS-CLEVIS 90° W/BNK, 40,000 LBS
[{e)
Tl 18 3 | POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
SIE (19 (3)203)
|2 POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
19 3 | comPaNY
! ‘b} 5 (20 POST INSULATOR ASSEMBLY MATERIAL
- QUANTITY
] ? g —— o | o DESCRIPTION
. i3 N _ 20 6 7/8xREQD LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER
§ ~ & 21 6 4x4x1/4 CURVED SQUARE WASHER WITH 15/16" HOLE
@ : 22 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)
. % NOTES
1. THE 3TD STRUCTURE IS USED FOR CASCADE PREVENTION.
2. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.
23'-0" 23'-0" 3. ALL HOLES SHALL BE BORED 1,8 INCH LARGER IN WOOD
POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.
4. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
INSULATORS ARE USED ARE BASED ON BOLT SIZES SHOWN.
INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND WASHERS
OF DIFFERENT SIZES.
] 5. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
) CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
N CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
] TEES. SEE STANDARD DRAWING 41 6138.
- 6. 3TD-1 HAS 10 FOOT LONGER OUTSIDE POLES THAN 3TD
STRUCTURE.
)
©
_} REFERENCE DRAWINGS
o) WOOD POLE STRUCTURES
£ - - - - A 203 GROUNDING DETAILS — — . ____ 41 1012
=) STRUCTURE OVERHEAD GROUND WIRE ASSEMBLY
S n CROUND WIRES DETAILS FOR WOOD POLE STRUCTURES _ _ _ _ _ __ 41 1019
o OGw ATTACHMENT TENSION INSULATOR ASSEMBLIES
8 i SINGLE STRING_ — — — — — — — o __ 41 1022
< (0° LINE ANGLE) DOUBLE STRING_ _ — — —— — — —_____ 41 1023
& OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _____ 41 1031
5 TYPE 3TA-1 STRUCTURES
3 STANDARD GUY ARRANGEMENT _ _ _ _ _ _ _ _ ____ 41 6125
: TYPICAL DETAILS FOR DEAD END TEES_ ______ 41 6138
o
|
~
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO
STANDARD DESIGNS
TYPE 3TD-1 230KV
3—POLE TENSION DEAD END STRUCTURE

DESIGNED KAREN ROWE APPROVED GINA CRAWFORD

CIVIL ENGINEERING MANAGER

A  UUNE 21, 2022 | 41 [ 6162
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21"

10"

STRUCTURE MATERIAL
QUANTITY
el DESCRIPTION
* |LINE ANGLE
. 1 3 |POLE, SEE STRUCTURE LIST FOR LENGTH
o 2 2 |X-BRACE, COMPLETE WITH FITTINGS, 5 1/8x6 (HUGHES BROS NO. 2121 OR EQUAL)
- 3 22 |DEAD—-END TEE, HUGHES BROS NO. 2817R4.5-15-15C OR EQUAL
‘°{ 7 6  |FIBERGLASS GUY INSULATOR, 10 FT LENGTH,ULTIMATE STRENGTH 30,000 LBS
- 5 2 |CONNECTING LINK
© 5 2 [DEAD-END AUTOWATIC VISE TYPE FOR GUY STRAND
7 2 |SHEAVE WHEEL, 2 1/2 DIA MINIMUM
8 1 | TURNBUCKLE, CLEVIS-EYE, 7/8x12
9 | AS REQD |STEEL STRAND 7,16, 7-WIRE, HIGH STRENGTH
SEE DRAWING 41 6138 10 | AS Rep |NO- 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE
FOR ALTERNATE DEAD- ATTACHED WITH 2-INCH STAPLES
B e TeoNS & R T7 | AS REQD |BONDING CLIP EQUAL TO HUGHES BROS NO. 2727.8 W/NUT
DOUBLE DEAD-END TEES MAY 12 8  |PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
BE REQUIRED FOR GUYING. 13 6  |CLEVIS-CLEVIS 90° W/BNK, 40,000 LBS
DETAIL OF INSULATOR ATTACHMENT 14 3 |POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
(0° LINE ANGLE) s 5 |POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
COMPANY
D POST INSULATOR ASSEMBLY MATERIAL
/. QUANTITY
T o DESCRIPTION
" |LINE ANGLE
16 6 |7/8xREQD LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER
17 8 | 4x4x1/4 CURVED SQUARE WASHER WITH 15/16" HOLE
] 18 3 |BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)

ELEVATION
TENSION DEAD-END STRUCTURE 0°-5°

®

POST INSULATOR ASSEMBLY

OGW ATTACHMENT
(0° LINE ANGLE)

SEE DRAWING 41 6138
FOR ALTERNATE
DEAD-END TEE OPTIONS

(>~ SEE NOTE 6

NOTES

1. THE 3TD-2 STRUCTURE USES DEAD-END TEES AS OPPOSED
TO POLE BANDS AND IS USED FOR CASCADE PREVENTION
AND SMALL ANGLE DEAD-ENDS.

2. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.

3. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.

4. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
INSULATORS ARE USED IS BASED ON BOLT SIZES SHOWN.
INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND
WASHERS OF DIFFERENT SIZES.

5. 3TD-2 HAS 10 FOOT LONGER OUTSIDE POLES THAN 3TD
STRUCTURE

6. DEAD END TEE MAY BE PLACED IN LINE WITH GUYS.
ANCHOR SHACKLE SHALL BE USED IF NOT IN LINE.

REFERENCE DRAWINGS

WOOD POLE STRUCTURES

GROUNDING DETAILS — 41 1012
OVERHEAD GROUND WIRE ASSEMBLY

DETAILS FOR WOOD POLE STRUCTURES _ _ _ _ _ _ _ 41 1019
TENSION INSULATOR ASSEMBLIES

SINGLE STRING — — 41 1022

DOUBLE STRING — — 41 1023
OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ __ _ _ 41 1031
TYPE 3TA-1 STRUCTURES

STANDARD GUY ARRANGEMENT - — — — — _ _ ____ _ _ _ 41 6125
TYPICAL DETAILS FOR DEAD END TEES__ ____ _ _ 41 6138

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES

TYPE 3TD-2 230KV
3-POLE TENSION DEAD END STRUCTURE

DESIGNED KAREN ROWE APPROVED DOUG HANSON
CIVIL ENGINEERING MANAGER

| 6163
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NOTES
1. OVERLOAD FACTOR:
NESC — — VERTICAL=1.5
@ TRANSVERSE (WIND)=2.5
TRANSVERSE (WIRE TENSION)=1.65
LONGITUDINAL=1.65
sl 0 HIGH WIND — _ _ _ ALL=1.1
WIND PLUS ICE - _ _ _ ALL=1.1
RIME ICE _ _ _ _ ALL=1.1

2. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR
THE SIMULTANEOUS APPLICATION OF DEAD LOAD, WIND ON
THE STRUCTURE, AND WIRE LOADS.

3. STRUCTURE GUYS ARE NOT PERMITTED.

4. CONDUCTOR: 954 KCM, ACSR 45/7 RAIL
OGW:ONE 3/8', 7-STRAND, EXTRA HIGH STRENGTH.

OPGW: ONE .1248 INCHES SQUARED, .465'"¢, .314 LB/FT

11'—g"

} 5 RTS oo 16,626 LB
|
- 5. WIND SPAN_ _ _ 1100 FT
@ 6. WEIGHT SPAN_ _ __ __ 400-1200 FT
p 7. DESIGN FOR FOLLOWING INITIAL TENSIONS:
NESC HEAVY: 2007 EDITION, 1/2" RADIAL ICE, 4 PSF
WIND AT O°F.
CONDUCTOR_ _ _ _ _ _ _ ____ 10,030 LB
oow— - —4408 LB
oPGW_ __ _ 5125 LB
60°F: CONDUCTOR_ _ _ _ _ ____ _ _ _ _ 4548 LB
| | | oow— - —1444 LB
[0 —— 1678 LB
/G> /G> /G> WIND AND ICE: 1/2" RADIAL ICE WITH 57 PSF ICE DENSITY
9 PSF WIND AT 0°F.
CONDUCTOR - — — — — 9566 LB
oW — —4208 LB
OPGW_ _ _ 4916 LB

HIGH WIND: 85MPH WIND AT 60°F WITH 1.15 FACTOR FOR
WIRES AND 1.40 HEIGHT AND GUST FACTOR

FOR THE STRUCTURE.

SECTION A-A CONDUCTOR_ _ _ _ _ _ _ ___ ___ 7134 LB
oow— - — —2444 LB
oPGW_ _ _ 3105 LB

RIME ICE: 1 1/2" RADIAL RIME ICE WITH 40 PCF ICE
DENSITY, 4 PSF WIND AT 30°F

T CONDUCTOR_ _ _ _ _ _ 10,986 LB
E 0oW_ o ___ _5244 LB
OPGW_ _ _ _ _ _ _ _ _ _______ 5989 LB
8. GLU-LAM MANUFACTURER SHALL DETERMINE EMBEDMENT
DEPTH "E' AND BACKFILL MATERIAL FOR STRUCTURE.
9. GLU-LAM MANUFACTURER SHALL PROVIDE ATTACHMENT
HARDWARE BASED ON CRITERIA IN THE SPECIFICATIONS
AND SUITABLE FOR ITS INTENDED USED.
10. INSTALL IN ACCORDANCE WITH MANUFACTURES
RECOMMENDATIONS.
11. POLES SHALL BE SET TO WITHIN 3" OF THE SPECIFIED
SETTING.
12. ANGLE RANGE FROM 0°-5°.
13. POLE HEIGHT RANGE "H'* 40FT TO 70FT.
14. GRADE B CONSTRUCTION.
15. DESIGN FOR OGW ON ONE SIDE AND OPGW ON OTHER SIDE.
REFERENCE DRAWINGS
. K TN WOOD POLE STRUCTURES
\W il = \M%W \W m = \\\ %W \\\ m ] \W GROUNDING DETAILS _ 0 o __ 41 1012
RN 1R 1R OVERHEAD GROUND WIRE ASSEMBLY
Ul b Ul L u\@ DETAILS FOR WOOD POLE STRUCTURES_ _ _ _ _ _ __ 41 1019
| _ ; | TENSION INSULATOR ASSEMBLIES
= I & [ B I SINGLE STRING _ — _ _ _ _ _ _ _ _ _ _ __ ___ 41 1022
o | 5 | b N DOUBLE STRING _ _ _ _ _ _ _ _ _ ________ 41 1023
= | 7 7 | = | OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ ____ 41 1031
\ |
| |
| | y | |
3 Yy
G . . |
Lt e b}
HARDWARE LIST
P JQUANTITY DESCRIPTION
ELEVATION 1 3 LAMINATED RAKED POLE
UNGUYED 0° —5° 2 3 POST INSULATOR SHIM UNITED STATES DEPARTMENT OF ENERGY
GLUED LAMINATED TENSION DEAD-END STRUCTURE 3 17 IDEADTEND TEE WESTERN AREA FOWER ADMINISTRAT.LON
4 | AS REQD |BONDING CLIPS EQUAL TO HUGHES BROS 2727
5 | AS REQD |MACHINE BOLTS, WASHERS, LOCKNUTS, AND EYE NUTS STANDARD DESIGN
6 3 FOUNDATION ASSEMBLY KIT TRANSMISSION LINES
NOT PROVIDED 7 | AS REQD [PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY TYPE 3TD-GL 230KV
BY GLUED 8 | AS REQD |NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES 3—-POLE TENSION DEAD-END STRUCTURE
LQMAEIS/;TAEQUEE'&E 9 3 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
10 | AS REQD [STEEL STRAND 7/16, 7-WIRE, HIGH STRENGTH
DESIGNED KAREN ROWE APPROVED DOUG HANSON
CIVIL ENGINEERING MANAGER
G WARCH 5, 2010 | 41 | 6164
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DEAD END TEE FOR
OPGW ATTACHMENTA\

220 g
: 7\ —— — —— -
1© SEE NOTE 10 T
£ - POST INSULATOR
: = ] 5 ATTACHMENT (SEE
Dl & = ! NOTE 9)
e = ~
= @) €]
L. 2
i \
TENSION INSULATOR
ATTACHMENT
SEE NOTE 10
\
NO. 2 AWG COPPER
CLAD WIRE \
-

ngn

GROUND LEVEL
{ TR R | W

SEE NOTE 10
FLAT TOP STRUCTURE LSTF-GL

NOTES
1. OVERLOAD FACTOR:
NESC . VERTICAL=1.5
TRANSVERSE (WIND)=1.65
TRANSVERSE (WIND TENSION)=1.65
LONGITUDINAL=1.65
HIGH WIND_ _ _ _ _ ALL=1.33
2. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR
THE SIMULTANEOUS APPLICATION OF DEAD LOAD, WIND
ON THE STRUCTURE, AND WIRE LOADS.
3. STRUCTURE GUYS ARE NOT PERMITTED.
4. GLU-LAM MANUFACTURER SHALL DETERMINE EMBEDMENT
DEPTH "E'" AND BACKFILL MATERIAL FOR STRUCTURE.
5. GLU-LAM MANUFACTURER SHALL PROVIDE ATTACHMENT
HARDWARE AND GROUNDING MATERIALS BASED ON
CRITERIA IN THE SPECIFICATIONS AND SUITABLE FOR
ITS INTENDED USED.
INSTALL IN ACCORDANCE WITH MANUFACTURERS
RECOMMENDATIONS.
POLES SHALL BE SET WITHIN 3" OF THE SPECIFIED
SETTING.
GRADE B CONSTRUCTION.
TYPE SP-1, OVERHUNG POST INSULATOR ATTACHMENT ON
STRUCTURES 3/14, 3/15, 3/16 AND 4/9.
TYPE SP-2, UNDERHUNG POST INSULATOR ATTACHMENT ON
STRUCTURES 4/8, 1/17, AND 1/18. IN ACCORDANCE
WITH STANDARD DRAWING 41 1033.
10. BOND DEAD END TEES IN ACCORDANCE WITH DRAWING
41 6138. BOND CROSSARM WITH PARALLEL GROVE CLAMP
AND BONDING CLIP. ADD POLE BOTTOM PLATE
(BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE.

wo N o

STATION NO L ANGLE
3/14 20" 28.4°
3/15 20.5' -22.9°
3/16 29" 28.9°
4/8 29" 0°
4/9 26.5' -21.5°
1717 29" 0
1718 29" 0°

REFERENCE DRAWINGS
WOOD POLE STRUCTURES

GROUNDING DETAILS _ _ 41 1012
WOOD POLE STRUCTURES

OVERHEAD GROUND WIRE ASSEMBLY _ _ _ _ _ _ _ _ 41 1019
TENSION INSULATOR ASSEMBLIES -

SINGLE STRING _ _ _ _ _ —41 1022
TENSION INSULATOR ASSEMBLIES -

DOUBLE STRING _ _ —41 1023
OPTICAL GROUND WIRE ASSEMBLIES . _ _ _ _____ _ 41 1031
STATION POST

JUMPER INSULATOR ASSEMBLIES _ _ _ _ __ _ _ —41 1033
TYPICAL DETAILS FOR DEAD END TEES_ _ 41 6138

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPE LSTF-GL 69—KV
FLAT TOP TENSION STRUCTURE LIGHT LOADING-GLUED LAMINATED

CIVIL ENGINEERING MANAGER

A OUNE 21, 2022 | 41 [ 6165
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NOTES
1. OVERLOAD FACTOR:
NESC_ _ ___ _ VERTICAL=1.5
TRANSVERSE (WIND)=2.5
120" TRANSVERSE (WIRE TENSION)=1.65
" " _gn A A Ao " LONGITUDINAL=1.65

1= 6'—6 =0 8'-0 il UM HIGH WIND_ _ _ _ALL=1.33
STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR
THE SIMULTANEOUS APPLICATION OF DEAD LOAD, WIND ON
THE STRUCTURE, AND WIRE LOADS.
STRUCTURE GUYS ARE NOT PERMITTED.

N

8'—q"

CONDUCTOR: 477 KCM, ACSR 24/7 FLICKER

OGW: 3/8", 7-STRAND, HIGH STRENGTH.

WIND SPAN_ _ _ _ _ _ _ _ _ _ _ _ ________ 720 FT
WEIGHT SPAN_ _ _ _ _ _ _ _ _ _ ______ _600-1000 FT
DESIGN FOR:

NESC HEAVY: 2007 EDITION, 1/2" RADIAL ICE, 4 PSF
AT 0°F.

S
NoO U »

40'-0" TO 60'-0"

] TENSIONS: CONDUCTOR (AHEAD AND BACK)_ _ _7300 LB
OGW (AHEAD AND BACK)_ _ _ _ _ _ _. 4630 LB
HIGH WIND: 85 MPH WIND AT 60°F WITH 1.14 FACTOR
FOR WIRES AND 1.40 HEIGHT AND GUST FACTOR FOR THE
STRUCTURE .
60°F TENSION _ _ _ _ _ _ __ ___ ______ 3339 LB
8. GLU-LAM MANUFACTURER SHALL DETERMINE EMBEDMENT
DEPTH "E" AND BACKFILL MATERIAL FOR STRUCTURE.
9. GLU-LAM MANUFACTURER SHALL PROVIDE ATTACHMENT
HARDWARE BASED ON CRITERIA IN THE SPECIFICATIONS
€ 11/16"% HOLES AND SUITABLE FOR ITS INTENDED USED.
10. INSTALL IN ACCORDANCE WITH MANUFACTURES
| | RECOMMENDATIONS .
‘ : 11. POLES SHALL BE SET TO WITHIN 3" OF THE SPECIFIED

| |
- B SETTING.
| 1 # 12. ANGLE RANGE FROM 6°—10° .
T - 13. GRADE B CONSTRUCTION.
|
\
|
|
|

o

——t-4
4444ﬁ44|4

-
 E—
ol

4..
|==1

{Tn

B3

E?‘ I

|==1
4@4444444444

2 172"

€ 9/16"8 HOLE € 9/16"# HOLE \ \
" " Y Wl oon [ "
1120 | 3 2" | 2 2" |2 \ 3 L1112

o \ \ € oF POLE \ \ o
BRI -~ i P REFERENCE DRAWINGS

1'-9 # 12'-0% # 1'-9 SUSPENSION INSULATOR ASSEMBLIES
SINGLE STRING _— —— ___ ___ ______ . 41 1020
DOUBLE STRING_ __ __ _____ """, 41 1021
WOOD POLES STRUCTURES
STEEL ANGLE (6) GROUNDING DETAILS - _ ___________ _ . 41 1012
OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLES STRUCTURES _ __ _ 41 1019

| |
T Il
\ :
|

ROL \
| |
| |
| |

ngn

NN

e
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NN
/AVANA

ELEVATION
UNGUYED 6°-10° GLU-LAM ANGLE SUSPENSION STRUCTURE

A |/l;2;§14 FIXED PART NO. 6 AND REMOVED OPGW REFERENCE.

HARDWARE LIST UNITED STATES DEPARTMENT OF ENERCY
PART WESTERN AREA POWER ADMINISTRATION
NO. QUANTITY DESCRIPTION CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

1 5 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY STANDARD DESIGN
i)
RN S g e . s w40 TRANSMISSION LINES
AS REQD |NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES TYPE HA-GL 115KV
2 U BOLT, 5/8"#x3" WITH 4 HEX NUTS AND 2 LOCKNUTS ANGLE SUSPENSION STRUCTURE
3 SWINGING ANGLE BRACKET, HUGHES BROS. 2823.8 OR EQUAL
1 4x3 1/2x3/8x15'— 6'" STEEL ANGLE DESIGNED KAREN_ROWE APPROVED DOUG HANSON

CIVIL ENGINEERING MANAGER

] JUNE 15, 2010 | 41 | 6166
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11"

10'=0"

51_Q'"

510"

STRUCTURE MATERIAL
QUANTITY
PART \STRUCTURE DESCRIPTION
NO- 1™ TYPE
55T
1 1 POLE, SEE STRUCTURE LIST FOR HEIGHT
2 3 HORIZONTAL LINE POST INSULATOR
3 6 MACHINE BOLT WITH NUT AND LOCKNUT (COORDINATE WITH
INSULATOR MANUFACTURE FOR BOLT SIZE)
_—— 4 3 Y-CLEVIS EYE, 90° WITH BNK
5 3 CLAMP, FOR LINE POST INSULATOR WITH BNK
6 3 BONDING CLIP (EQUAL TO BROOKS MANUFACTURE BC SERIES
OR HUGHES NO. 2727)
7 6 3x3x1/4 CURVED SQUARE WASHER WITH HOLE
8 AS NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE
* REQUIRED ATTACHED WITH 2'' STAPLES
- - — 9 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL)
¢ ﬁ) ATTACHED TO POLE
foT \ 10 3 PARALLEL GROOVE CLAMP, 2 BOLT COPPER ALLOY
OVERHEAD GROUND WIRE MATERIAL
/@ pART [ QUANTITY
STRUCTURE DESCRIPTION
NO- | TvpE
SS—1
SHIELD WIRE SUPPORT BRACKET (HUGHES BROS NO. 2812
— — =g W \/O \/O 21 1 FOR WOOD POLES, NO. 2855 FOR GLUED LAMINATED POLES)
gt W/ 1/2"% LINK AND 3/4'" BOLT DIAMETER
” ; BOND CLIP EQUAL TO HUGHES BROS NO. 2727 WITH EXTRA
DETAILS OF OGW BONDING AND ATTACHMENT NUT
h
NOTES
1. MEASUREMENTS FOR HORIZONTAL LINE POST ARE TO @.
OF TOP MOUNTING HOLES.

BOLT AND LOCKNUT SIZES FOR LINE POST INSULATOR
ATTACHMENTS MAY VARY FROM THOSE SHOWN. PROVIDE
AS REQUIRED.

3. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

o
il |
N

REFERENCE DRAWINGS

WOOD POLES STRUCTURES

GROUNDING DETAILS . .'emumneeenennnnns 41 1012
OVERHEAD GROUND WIRE ASSEMBLY

DETAILS FOR WOOD POLE STRUCTURES ...... 41 1019

HOLES IN WOOD SHALL BE OPTICAL GROUND WIRE ASSEMBLIES ........... 41 1031

DRILLED 1/8" LARGER THAN
Uk BOLT DIAMETER

®

TANGENT TYPE SS-1 0 TO 1° LINE ANGLE

POST INSULATOR ASSEMBLY

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD. COLORADO

STANDARD DESIGNS
TRANSMISSION LINES
TYPE SS-1 138KV
TANGENT SUSPENSION STRUCTURE

DESIGNED KAREN ROWE APPROVED DOUG _HANSON

CIVIL ENGINEERING MANAGER

] MARCH 30, 2011 | 41 | 6167
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PIGURE 386 K !
+
LIST OF MATERIAL
’N‘Q’Lumnrr DESCRIPTION
[} 5 | Pole see slruclura Hst for pols helght and Fypa of guylng.
339] 3 [Cross orm, 25155125 Dwg 40-D-4325]tem 2, and defoll.
s46] 12| §16" Machine bolf with squore nut. .
2278 & i Siraln clomp, socket filting, and Hiners a5 per insulofor essembly Dwg. 40-0-2803,
41| 6 | Suspension hook, Dy, 40-D-3182. .
siesle 54 | bisulolor ossembly, Owg. 40-0-£609. 9-standord 10" 33 Wlses
scs § per assembly.
el 12 | Locknut for £ bolt -
d s4ez| 73 | Locknul for § bolt. : i
581 | 6 | Deod ending locp, Dwg 40-0-3850.
| 6830| 3 | Fiot goin plate, Dwg. 40 -p-36%0.
W - BRACE ATTAGHMENT DETAIL S Bore A e i ’s?;?dfmtfﬂfé 77 (i
- 3 . 1] 12 Ing lockwasher for .
GOy ) SUSPENSION ASSEMBLY OUTSIDE CROSS ARM DETAIL suz| 25| Spring lockwasher for§ bolt
FOR OVERHEAD GROUND WIRE L
é ] TWO REQUIRED - USE STANDARD AAM AND GORE AS SHOWN M| 6 Spring lockwosher for § bolt,
f ') 68| i2 | 353} Fiol squore washer, f "hole,
3 . b Shhlts 25| 3 | Betcher clamp for bonding ground wire 1o steel,
........ e e S| i v 19201 12 | § ok Machine bolt with square sut, _
SRS e : L [V B EEUNESIEY. B ITTAE TR E i‘,z!“atme.bo"',‘mmnm‘...... T
ISP RN DTy N I".}' 95t 3 v1" Moching_bolt with squore nut,
P N S AR 985| 3 | dri0” Moching boll with square put,
)] ] . wezl 3 114" Moching bolt with squere nul,
I MIDDLE cf\‘bSS ARM DETAIL 2232] s 2_'¢zl'l.$'/.lnq!e ¢ross arm brace, 72 “spon, 22%drop,
i i I OHE REQUIRED - USE STANDARD ARM AND BORE AS SHOWN ::‘3 ; :.:;.::gf.g?::: ::l’ ;}rg;: g::‘ :g:g:ig:
i 2621] 3 7ais§ Chonnsl, Fig 3, Dag. 40-0-3058.
H 26201 6 | 7't 9 Chomel, Fig4, Dayg. $0-0-3058.
22838 ! W-Brace complele with fillings { 3§ x 4§ wood member] *
" . |7842} 2 ¢sts | Rod, arawr, preformed. ] )
93f 3 | X-Broces complele wilh fifiings. (3] "x 43 "wood member)
o) 2 | Lockaut for ¥4 bolt
SET 77| 2 | § a4 Log screw, fatter drive.
1u S | B xSy Switeh basc-) H [ 2__| Pole bop bond-less shockls ~Dwg. 40-0-2938,4837, 5024, 0r 202
3 ] ” 7910 § 28 | Shockle for pole fapﬁm{. Oxg. 40-D-2938,5024,0r 5202
3 =i @ 'E .. 2286] 2 | Suspensicn clomp with 2§ Hink lfor overtead ground wire.
A 5= 18] 150 | %o ARG.-135kond ccoper coble.
lzzzal 1 | Copper oiloy ground rod cTamp.
SEGTION 8-B ELEVATION ;ssr ! :;, rg-o; ﬁ;ppem;d ;r;:ﬁnd fod,
: ol 1 v treak disconnect switch, )
! QUTSIDE GROSS ARM 40] & | Glip, ground with Y51 1% ecrriage bolt, 40-0-2538, 5024, 0T 5202,
ATTACHMENT ASSEMBLY - ireel 5
E':g;,t Dx2 | Seq Dug. d0-0-4978
wr.x:| 4978
—eerzazae Y i NOTES.
: r ; * Exack dimension 19 ba determined in the field
ﬁ ot tine of construction.
Gut off proper emount Guy with 6LGEW, soe Dy, 40-0-4243, Fig. 13
to mairkain specitied ¥+ Use only mhere specified | ‘
minlmum clearoncs . 5 Anchor type shackle ond 2+~ link net required
when type 8 pole top bond, Divg. No. 40-D-4837
: 5 s used. ‘
k3
! Insulotor-Lapp No. A B
g3z 0r equal‘--\ e -\
] b
o TERT TP ,5'.*5'-& ................... b # -4 =88 | ACOED SROUNDINS PART KO 8., AND COW MEFORVED
o~ ARNDR ROUS
j Y UMITED STATES
{ ! el ?‘ OEPARTMENT OF THE INTERIOR
i £ x| BUREAV OF RECLAMATION
|| b EETETE [ STANDARD DESIGHS
: ‘ AR TRANSMISSION LINES
1 '&; -[-“L;: ; HB KV, TYPE 3SWT AND TWO POLES
.'_=§ é é SECTION A-A ELEVATION 1y b t FOR OVERHEAD GROUND WIRE
L] '
B ROLE ATTACHMENT ASSEMBLY POLE BORING AND GAINING DETAIL [T b [} |3 [onomt. S48 avaurres. s %“f" -----
S [ 18 oo, 0%, L. Ju'caullmwo.x' / m .
. é:. I WA oneoxroallaml .. . arrnoveo. . . . dvhdMin . ven
E’ E ] § CENVER, COLORADO ZAN, I8, 1heY 0-b4426

41 6168
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STRUCTURE MATERIAL
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I S—
>
= T (1912212 Pﬁ‘gT QUANTITY DESCRIPTION
B ) = 1 2 POLE, SEE STRUCTURE LIST FOR HEIGHT
B B © ‘ ) 3 ADJUSTABLE SPACER FITTINGS COMPLETE WITH BOLTS, NUTS, AND WASHERS (HUGHES BROS.
‘“r » TYPE 3415 OR EQUAL) (SEE NOTE 4)
17'-6" @) 3 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8'x9''x35'-0"
6" | 8'-6" 8'—6" L " N 77770} N N EggslﬁET/S&RMING BOLT, 7/8"$x REQUIRED LENGTH WITH 4 NUTS, USE EXTRA NUTS AS
|
19 5 ] X—BRACE, COMPLETE WITH FITTINGS, 3 3/8"x5 3/8" (HUGHES BROS. NO. 1042-17-0 OR
‘ i | EQUAL)
T 6 4 FLAT GAIN PLATE
: : 7 4 |RIBBED TIE PLATE
5 | I 58 8 4 SPRING LOCK WASHER FOR 7/8"# BOLT
o : : Ja g 5 N CLEVIS—CLEVIS FIBERGLASS GUY STRAIN, 30,000 LB MINIMUM ULTIMATE STRENGTH
| | —l% 5 COMPLETE WITH BNK
SEE I 1 © 10 4 TWISTED CLIP (HUGHES BROS. NO. AS2276 OF EQUAL)
NOTE & [ d 11 2 TURNBUCKLE (HUGHES BROS. NO. AS2545-B OF EQUAL)
] Tiat = - = & 3] 12 3 7/8"%x REQUIRED LENGTH BENT STUD WITH LOCK WASHER AND LOCKNUTS, THREADED BOTH
SIDES
:/‘E TRANSMISSION LINE DETAIL OF OVERHEAD GROUND WIRE SUSPENSION 13 2 7/8"%x REQUIRED LENGTH WITH LOCK WASHER AND LOCKNUT
&1 ATTACHMENT AND BRACE ATTACHMENT TO POLE 14 2 POLE ANTISPLITTING DEVICE EQUAL TO STAR LOCK MANUFACTURED BY THE BAYNE COMPANY
Q / :/@ OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
z t
= . T | QUANTITY DESCRIPTION
: t 15 2 POLE TOP BAND (HUGHES BROS. NO. 2845-B OR EQUAL)
: © 16 2 MACHINE BOLT, 7/8"#¢x1'-0"
] 17 2 U BOLT, 5/8"#x3" WITH 4 HEX NUTS AND 2 LOCKNUTS
I 18 2 CHAIN LINK 1/2''¢ (HUGHES BROS. NO. 1329-B1 OR EQUAL)
PARALLEL GROVE CLAMP, 2 BOLT COPPER ALLOY OR COPPER CRIMPIT (BURNDY TYPE YC—C
19 4 OR EQUAL)
20 2 1/2"8x4" LAG SCREW WITH FETTER DRIVE THREAD (ONE PER BAND)
21 2 1 3/8"% FLAT ROUND WASHER WITH 9/16"# HOLE (ONE PER BAND)
22 2 LOCKNUT FOR 7/8"8 BOLT
. 23 AS REQD |NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES
< 24 3 172" GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
~ LOCKNUT)
25 2 SPRING LOCK WASHER FOR 7/8"# BOLT
26 1 STEEL ANGLE, 4'x3 1/2"x3/8"x20'—6" LONG
27 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
28 2 BONDING CLIP (HUGHES BROS. 2727 OR EQUAL)
NOTES
FOR TWO X-BRACES, 1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
INSTALL BOLTS 18" CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
APART FOR 90 FOOT AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
STRUCTURES AND TALLER 2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
DETAIL OF WOOD CROSSARM THAN THEIR RESPECTIVE BOLT DIAMETERS.
o 3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
ATTACHMENT TO POLE NS 13 R
4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16
LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING
| - WASHER FOR EACH CONNECTION.
RN S 5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.
6. FOR DEAD ENDING OPGW, SPACE DEAD END TEE TOP BOLT
6" BELOW BRACE ATTACHMENT.
REFERENCE DRAWINGS
WOOD POLE STRUCTURE GROUNDING DETAILS _ __ __ 41 1012
OVERHEAD GROUND WIRE ASSEMBLY DETAILS
FOR WOOD POLE STRUCTURES _ _ _ _ _ _ _ _ ___ 41 1019
ELEVATION SUSPENSION INSULATOR ASSEMBLIES
SINGLE STRING_ _ _ _ _ _ _ _ _ _ ___ _____ 41 1020
SEE NOTE 4 OPTICAL GROUNDWIRE ASSEMBLIES _ _ __ _ _ _ _ _ 41 1031
CROSSARM DRILLING DETAILS HS-1 AND
¢ 11/168 HSB—1 STRUCTURES - — — _ . __ _ ______ 41 6113
— e — T, STEEL ANGLE DETAILS FOR WOOD POLE
5, '/ ®) . |2l STRUCTURES — — — — —  _ __ ________ 41 6133
N Y02 TYPICAL DETAILS FOR OPTICAL GROUND
= —@® —@ - - - o O 5z3
M 13 %) WIRE SPLICE STRUCTURES_ _ __ _ _ __ __ __ 41 6153
6" € 15/16"x3" — 5-3-19 CHANGED TO HS-1 STRUCTURE REMOVED CENTER
/Q 9/16¢ HOLE & o169 HOLE\ @ \//@ — — A |A7—KKR |PHASE BRACING, AND CHANGED X-BRACE.
L) UNITED STATES DEPARTMENT OF ENERGY
\1\ WESTERN AREA POWER ADMINISTRATION
= - D—-— E\ U - - D - — 7 — HEADQUARTERS — LAKEWOOD, COLORADO
Y ® P P @ B 5 - I Q ==
STANDARD DESIGNS
z | |
- i = 8 i TRANSMISSION LINES
3 - N A | H——— - 1 Q1 1O P TYPE HS-1 161KV
= 1 1/on . o — . L ﬁ, O = SUSPENSION STRUCTURE
DESIGNED KAREN ROWE APPROVED DOUG HANSON
CIVIL ENGINEERING MANAGER
STEEL ANGLE (@ DETAIL OF PHASE FITTING ASSEMBLY T ocroser 1o 200 ] yX, 6769
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ELEVATION D
TENSION STRUCTURE 0°-30°

pART | QUANTITY QUANTITY
oSk 5 =300 DESCRIPTION
LINE ANGLE| LINE ANGLE
) - 1 3 3 POLE, SEE STRUCTURE LIST FOR LENGTH
© ©, X—BRACE, COMPLETE WITH FITTINGS, 5 1/8'x6" (HUGHES BROS NO. 2121 OR
5 5 2 2 2 EQUAL)
‘D{ © 3 14% 14% DEAD—END TEE, HUGHES BROS NO. 2817R4.5-15-15C OR EQUAL
_ _ 7/8"x REQUIRED LENGTH MACHINE BOLTS WITH LOCKNUTS, LOCK WASHERS AND
o o 4 | ASREQ® AS REQD  |CRVED WASHERS AS NECESSARY
5 4 4 CONNECTING LINK
6 4 4 DEAD-END AUTOMATIC VISE TYPE FOR GUY STRAND
SEE NOTE 8 7 4 4 SHEAVE WHEEL, 2 1/2" DIA MINIMUM
8 2 2 TURNBUCKLE, CLEVIS-EYE, 7/8"x12"
Egg RETA‘&E&T?DEASB Egg RE#‘&'&:/?T?DSSS 9 AS REQD AS REQD  [STEEL STRAND 7/16'", 7-WIRE, HIGH STRENGTH
END TEE OPTIONS. END TEE OPTIONS. 10 | s read AS REQD ggAPEngc 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH
ADDITIONAL SINGLE OR ADDITIONAL SINGLE OR
DOUBLE DEAD-END TEES MAY DOUBLE DEAD—END TEES MAY 11 | AS REQD AS REQD  |BONDING CLIP EQUAL TO HUGHES BROS NO. 2727.8 W/NUT
BE REQUIRED FOR GUYING. BE REQUIRED FOR GUYING. 12 10 AS REQD  |PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
DETAIL OF INSULATOR ATTACHMENT DETAIL OF INSULATOR ATTACHMENT
(0°=5° LINE ANGLE) (5°—30° LINE ANGLE) 14 3 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
15 POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE
BAYNE COMPANY
POST INSULATOR ASSEMBLY MATERIAL
QUANTITY
P =307 DESCRIPTION
LINE ANGLE
16 6 7/8"x REQUIRED LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER
17 6 4'"'x4"x1/4" CURVED SQUARE WASHER WITH 15/16"# HOLE
18 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)

E
Tz

TTTTT

T

| — SEE DRAWING 41 6138
FOR ALTERNATE
DEAD-END TEE OPTIONS

6" 6" 6" 6" 6" 6 6" 6 1-0"

110"

o

N

o

R

o

R

©

R

o

JF |— SEE DRAWING 41 6138

I FOR ALTERNATE

DEAD-END TEE OPTIONS

STRUCTURE MATERIAL

| -_-_:_—_:\@

POST INSULATOR ASSEMBLY

OGW ATTACHMENT
(5°-30° LINE ANGLE)

OGW ATTACHMENT
(0°-5° LINE ANGLE)

[\~ SEE NOTE 5

SEE NOTE 5

NOTES
THE 3TA-3 STRUCTURE USES DEAD—END TEES AS OPPOSED
TO POLE BANDS AND EQUAL LENGTH POLES.
FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.
ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.
MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
INSULATORS ARE USED IS BASED ON BOLT SIZES SHOWN.
INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND
WASHERS OF DIFFERENT SIZES.
DEAD END TEE MAY BE PLACED IN LINE WITH GUYS.
ANCHOR SHACKLE SHALL BE USED IF NOT IN LINE.
REFER TO DRAWING 41 6138 FOR TYPICAL DEAD-END TEE
DETAILS.
*¥QUANTITIES DO NOT INCLUDE GUYING.
USE FIBERGLASS GUY INSULATORS, 10 FT LENGTH
ULTIMATE STRENGTH 30,000 LBS AS REQUIRED.

—_

»wN

oN O o

REFERENCE DRAWINGS
WOOD POLE STRUCTURES

GROUNDING DETAILS — 41 1012
OVERHEAD GROUND WIRE ASSEMBLY

DETAILS FOR WOOD POLE STRUCTURES - — — _ _ __ 41 1019
TENSION INSULATOR ASSEMBLIES

SINGLE STRING- — — — 41 1022

DOUBLE STRING — — 41 1023
OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ _ _ _ _ 41 1031
TYPE 3TA-1 STRUCTURES

STANDARD GUY ARRANGEMENT - — — — — _ _ ___ _ _ _ 41 6125
TYPICAL DETAILS FOR DEAD END TEES . _ _ _ _ _ _ 41 6138

UNITED STATES DEPARTMENT OF ENE

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES

TYPE 3TA-3 161KV
3-POLE TENSION STRUCTURE

DESIGNED KAREN ROWE APPROVED

CIVIL ENGINEERING MANAGER
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6"

6"

SINGLE POLE-TO-POLE TIES

i

R

MINIMUM CLEARANCE
BETWEEN CONDUCTOR
AND GUY

L]
.

SINGLE POLE-TO-POLE TIES

‘)/ € SURVEY

O

\\K//r*DETAIL A
i

1

A~

R R

18 INCHES FOR

UNCULTIVATED
=+ LAND AND 24
INCHES FOR
CULIVATED LAND
ELEVATION

VOLTAGE/

DIMENSION A B K z
138KV 10'—0" 50" 6'—0" 23 0"
161KV 10'—0" 5 8" 66" 240"
230KV 11 —0" 70" 76" 25 0"

| PR

11-0"

STRUCTURE MATERIAL

P,ﬁgT QUANTITY DESCRIPTION

1 3 |POLE, SEE STRUCTURE LIST FOR HEIGHT

2 4 |FOUR-WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES)

8  |1/2'9x4" LAG SCREWS (2 PER BAND)
8 |1 3/8'8 FLAT ROUND WASHER WITH 9/16"8 HOLE (2 PER BAND)
3 3 |FOUR-WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3112 SERIES)
. S [172'% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
LOCKNUT).  HUGHES 2718.55 OR EQUAL

5 | AS REQD |7/16"# HIGH STRENGTH WIRE (SEE SPECIFICATIONS)

6 6 |AUTOMATIC COMPRESSION FITTING WITH SHORT BAIL

7 5 |1/4"x2"x17" CONNECTING LINK PAIR WITH 3/4'8x 2 1/2" BOLT, 2 NUTS, AND COTTER KEY
8 3 |1/4"x3"x17" CONNECTING LINK PAIR WITH 3/4"8x 2 1/2" BOLT, 2 NUTS, AND COTTER KEY
9 6 |2 1/2" SHEAVE WHEEL SUITABLE FOR 7/16"# WIRE

10 1 |7/8"#x12" CLEVIS-EYE TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO. AS2545-D)

1 2 |7/8"#x12" CLEVIS-CLEVIS TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO. AS2545-C)
12 2 |TWISTED SHACKLE

13 | AS REQD |[NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES

14 2 |OVERHEAD GROUND WIRE SUSPENSION ASSEMBLY

15 3 |PARALLEL GROOVE CLAMP 2-BOLT, COPPER ALLOY

16 3 |POLE BOTTOM PLATE (BLACKBURN NO. 110 OR EQUAL) ATTACHED TO POLE

17 3 |POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE COMPANY

DETAIL A

OVERHEAD GROUND WIRE ATTACHMENT

NOTES

THE 3A-2 STRUCTURE HAS EQUAL POLE LENGTHS.
POLES SHALL BE RAKED 1/4 INCH FOR EACH FOOT OF
POLE LENGTH AGAINST STRAIN.

ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS.

HOLES IN CONNECTING LINK PAIRS SHALL BE SIZED
1/16 INCH LARGER THAN CONNECTING BOLTS IN
TURNBUCKLES AND STRAIN BANDS. BOLTS SHALL BE
FURNISHED WITH 2 NUTS AND COTTER KEY.

5. DEAD-END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD-END
TEES. SEE STANDARD DRAWING 41 6138.

W N

REFERENCE DRAWINGS
WOOD POLE STRUCTURES

GROUNDING DETAILS — _ 41 1012
OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLE STRUCTURES _ _ _ _ __ 41 1019
SUSPENSION INSULATOR ASSEMBLIES
SINGLE STRING— — — — — 41 1020
DOUBLE STRING_ — — — 41 1021
OPTICAL GROUND WIRE ASSEMBLIES. _ _ _ _ _ _ __ 41 1031
TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ __ _ 41 6138
GUY ASSEMBLIES AND DETAILS__ _ __ ____ _ _ 41 6047
GUY ARRANGEMENT, FOR TYPE 3A AND 3AB
STRUCTURES WITH OVERHEAD GROUND WIRES _ _ _ 41 6053
A |/§;2J<E§2 REVISED CLEARANCE VALUES "B'.

TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, "COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPE 3A-2 138, 161 AND 230KV
MEDIUM ANGLE STRUCTURE

CIVIL ENGINEERING MANAGER

% AUGUST 8, 2017 41 | 6171
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© : : SEE DETAIL A
I 1l
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| |

- {1l Ip

[N J

BOLT HEADS ON
OUTSIDE OF

STRUCTURE, TYP \

4

FOR TWO X-BRACES,
INSTALL BOLTS 18"
APART FOR 80 FOOT
STRUCTURES AND TALLER

DETAIL OF OVERHEAD GROUND WIRE SUSPENSION ATTACHMENT

STRUCTURE MATERIAL
x PORT| QuANTITY DESCRIPTION
i': 1 2 CLASS 1 POLE, SEE STRUCTURE LIST FOR HEIGHT
- 2 8 DOUBLE ARMING BOLT, 3/4"#x REQD LENGTH WITH 4 NUTS, USE EXTRA NUTS AS LOCKNUTS
(SEE NOTE 4)
© 3 2 3x3x1/4 CURVED WASHER WITH 13/16'# HOLE (SEE NOTE 4)
4 1 X-BRACE, COMPLETE WITH FITTINGS, 3 3/8''x4 3/8'" (HUGHES BROS. NO. 1042 OR EQUAL)
OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
PORT| QuANTITY DESCRIPTION
21 2 POLE TOP BAND (HUGHES BROS. NO. 2845-B OR EQUAL)
22 2 MACHINE BOLT, 7/8"#x1'-0"
23 2 "U'" BOLT, 5/8"#x3" WITH HEX NUTS AND 2 LOCKNUTS
24 2 CHAIN LINK 1/2"# (HUGHES BROS NO. 1329-B1 OR EQUAL)
PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY OR COPPER CRIMPIT (BURNDY TYPE YC—C
25 6 OR EQUAL)
26 2 1/2"9x4" LAG SCREW WITH FETTER DRIVE THREAD (ONE PER BAND)
27 2 1 3/8'"¢ FLAT ROUND WASHER WITH 9/16'¢ HOLE (ONE PER BAND)
28 2 LOCKNUT FOR 7/8"# BOLT
29 AS REQD |NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2'' STAPLES
1/2"% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
30 6
LOCKNUT)
31 2 SPRING LOCK WASHER FOR 7/8"¢ BOLT
32 1 STEEL ANGLE, 4''x3 1/2''x5/16'"'x14'-6" LONG
33 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE

NOTES

1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED

AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
RORNA WRRINNRIRN RN REGEKKE \\_//O D 2. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS.
TAIL A 3. MEASUREMENTS FOR HORIZONTAL LINE POSTS ARE TO OF
DETAIL TOP MOUNTING HOLES.
L = 4. BOLT, LOCKNUT, AND CURVED WASHER SIZES FOR LINE
= = POST INSULATOR ATTACHMENTS MAY VARY FROM THOSE
= = SHOWN. PROVIDE AS REQUIRED.
5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
<> COTTER KEY REQUIRED.
ELEVATION
= REFERENCE DRAWINGS
WOOD POLES STRUCTURES
€ 11/16% HOLES ] GROUNDING DETAILS_ _ _ . __ 41 1012
| [ | o | i OVERHEAD GROUND WIRE ASSEMBLY
* DETAILS FOR WOOD POLES STRUCTURES — _ _ _ _ 41 1019
. L T—— T TR - HORIZONTAL POST INSULATOR ASSEMBLIES_ _ _ _ _ 41 1024
NI B g \ 7/ o ~ B B o B \ L - OPTICAL GROUNDWIRE ASSEMBLIES_ _ _ _ __ _ _ _. 41 1031
" | | | |
) ) € 15/16 X 3" € 9/162 HOLE g DETAIL B
;Q‘ 6 /Q 9/16% HOLE SLOTTED HOLE € 15/16" HOLES \ POST INSULATOR ASSEMBLY
. \
5 ® & SN QJ—T
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
* HEADQUARTERS — LAKEWOOD, COLORADO
- 3 g | o 3 - STANDARD DESIGNS
T o 4 N - e TRANSMISSION LINES
13 12207, 13 TYPE HP2X 115KV
\ \ DOUBLE CIRCUIT SUSPENSION STRUCTURE
Q OF POLE Q OF POLE DESIGNED KAREN ROWE APPROVED GINA CRAWFORD _
CIVIL ENGINEERING MANAGER
STEEL ANGLE (32 O] war 3, 2010 | 41 | 6172
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12'-6" 12' 6" STRUCTURE MATERIAL
" o o o o " D Y
6 6'-0 6'-0 6'-0 6'-0 L6 . PART | QuanTITY DESCRIPTION
— . z .
@ /@ ; ] 1 2 |POLE, SEE STRUCTURE LIST FOR HEIGHT
) T t — - ) . ADJUSTABLE SPACER FITTINGS COMPLETE WITH BOLTS, NUTS, & WASHERS (HUGHES BROS.
5 | - TYPE 3414.2 OR EQUAL) (SEE NOTE 4)
- I o © 3 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8'x9''x25'-0"
e —— = } 4 4 DOUBLE ARMING BOLT, 7/8"8x REQD LENGTH WUTH 4 NUTS, USE EXTRA NUTS AS LOCKNUTS
A s ] X—BRACE, COMPLETE WITH FITTINGS, 3 3/8'x4 3/8" (HUGHES BROS. NO. 1042-12'—0" WITH
£ () 14'-10" LENGTH OR EQUAL)
= I L 6 8 FLAT GAIN PLATE
5 = { 7 8 RIBBED TIE PLATE
T i 8 8 SPRING LOCK WASHER FOR 7/8'"# BOLT
= | 9 ) CLEVIS-CLEVIS FIBERGLASS GUY STRAIN, 25,000 LB MINIMUM ULTIMATE STRENGTH COMPLETE
. WITH BNK (HUGHES BROS. CF695-36-BNK, CC 47-1/8 INCHES, OR EQUAL)
? 10 7 TWISTED CLIP (EQUAL TO HUGHES BROS NO. AS2276)
1 < 11 2 7/8"8x REQD LENGTH BENT BOLT WITH LOCK WASHERS AND LOCKNUTS
; 7 I } 12 2 7/8"%x REQD LENGTH BOLT WLTH LOCK WASHER AND LOCKNUT
i Py 1 ' 13 2 4"x4"'x1/4" CURVED WASHER, 15/16"% HOLE
= : 14 2 TURNBUCKLE (HUGHES BROS NO. AS2545-B OR EQUAL)
. Py 1 DETAIL OF OVERHEAD GROUND WIRE SUSPENSION ATTACHMENT 15 2 POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE COMPANY
e = : ® 16 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8x9x13'—0"
©
! 1@
| ~~ I
H—— ¢ TRANSMISSION OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
|
g : n LINE PﬁgT QUANTITY DESCRIPTION
- .
| | 21 2 POLE TOP BAND (HUGHES BROS. NO. 2845-B OR EQUAL)
| : | 22 2 MACHINE BOLT, 7/8"#x1'—0"
| | ‘ 23 2 "' BOLT, 5/8"%x3" WITH 4 HEX NUTS AND 2 LOCKNUTS
1 — 24 2 CHAIN LINK 1/2"'% (HUGHES BROS NO. 1329-B1 OR EQUAL)
| = PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY OR COPPER
: /@ = 25 2 CRIMPIT (BURNDY TYPE YC-C OR EQUAL)
BOLT HEADS ON OUTSIOE : § x 26 2 1/2"8x4" LAG SCREW WITH FETTER DRIVE THREAD (ONE PER BAND)
OE STRUGTURE . (TYP) | | N 27 2 1 3/8'% FLAT ROUND WASHER WITH 9/16"# HOLE (ONE PER BAND)
| | \ 28 2 LOCKNUT FOR 7/8"# BOLT
X 1 FOR TWO X-BRACES, | 29 | AS REQUIRED[NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2'' STAPLES
h— — INSTALL BOLTS 18 | 1/2"'8 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
APART FOR 80 FOOT | 30 4
- STRUCTURES AND I LOCKNUT) .
TALLER W 31 2 SPRING LOCK WASHER FOR 7/8"# BOLT
32 1 STEEL ANGLE, 4'x3 1/2"x5/16"x 14'—6" LONG
33 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
DETAIL OF WOOD ATTACHMENT
NOTES
1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
o > CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
2. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER THAN
THEIR RESPECTIVE BOLT DIAMETERS.
oy Ty R 3. g?ﬂ%sg %g Ug‘éDREQUIRED IF ADJUSTABLE SPACER
4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16"
LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING
B | | WASHER FOR EACH CONNECTION.
5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
= = DETAIL OF STRAIN INSULATOR COTTER KEY REQUIRED.
= ATTACHMENT TO POLE
ELEVATION REFERENCE DRAWINGS
¢ 3748 HOLES WOOD POLES STRUCTURES
GROUNDING DETAILS_ _ _ _ _ _ _ _ _ _ _ _ __ 4 41 1012
" g
€ 9/16"8 HOLE /‘E 9/16"8 HOLE SEE NOTE 4 OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLES STRUCTURES —_ ___41 1019
T / e e o CROSSARM DRILLING DETAILS HS-1 AND
& & '/ Y Y Dpam— HSB—1 STRUCTURES — — _ _ _ _ _ _ _ _ _ _ _ _ 4 41 6113
> _ | _ _ _ _ _ _ _ a0, OPTICAL GROUNDWIRE ASSEMBLIES_ _ _ _ _ _ _ _ _ 41 1031
- [l
" @, Y|p2z SUSPENSION INSULATOR ASSEMBLIES
138° SINGLE STRING — — — — — 4 41 1020
o ] ) R 9
€ 1" HOLES - \—//@ — ===
(o] 0 f=- ety [ \ Q@ / dlE==7
= & T o — "—.7* ~ t’_.ifg* UNITED STATES DEPARTMENT OF ENER
¥ 8 R i i B W — WESTERN AREA, POVER AMINTSTRATION
~ j t o e—— [
= = 7 % )E@ | LQJg / STANDARD DESIGNS
" " " " T T
IS R B 3 2 TRANSMISSION LINES
6" 2" 2 2" 12" 6" O TYPE HTR-1 115KV
-3 / 12'-0 \ -3 TRANSPOSITION STRUCTURE
€ oF PoLE € oF POLE DETAIL OF PHASE FITTING ASSEMBLY DESIGNED KAREN ROWE _ APPROVED GINA CRAWFORD _ _
STEEL ANGLE @ CIVIL ENGINEERING MANAGER
(MARK B2, 41 6133) ] wercn 15, 2010 | Y 6173
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DETAIL A

STRUCTURE MATERIAL

PIoT | quanTITY DESCRIPTION
1 3 POLE, SEE STRUCTURE LIST FOR HEIGHT
) . FOUR-WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES)
(SEE_NOTE 5)
8 1/2"8x4 LAG SCREWS (2 PER BAND)
8 1 3/8'8 FLAT ROUND WASHER WITH 9/16% HOLE (2 PER BAND)
3 5 FOUR-WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3112 SERIES)
(SEE_NOTE 5)
. . 1/2"% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE
BOLT, NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL
5 AS REQD  |7/16" HIGH STRENGTH WIRE (SEE SPECIFICATIONS)
3 3 AUTOMATIC COMPRESSION FITTING WITH SHORT BAIL
. 5 1/4x2x17 CONNECTING LINK PAIR WITH 3/4"$x2 1/2 BOLT, 2 NUTS, AND
COTTER KEY
3 1/4x3x17 CONNECTING LINK PAIR WITH 3/4"$x2 1/2 BOLT, 2 NUTS, AND
COTTER KEY
9 3 2 1/2" SHEAVE WHEEL SUITABLE FOR 7./16"% WIRE
7/8"9x12 CLEVIS—EYE TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO.
10 ! AS2545-D)
" 5 7/8"9x12 CLEVIS—CLEVIS TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS.
NO. AS2545-C)
12 2 TWISTED SHACKLE
. S ReaD |NO. 2 AWG 302 CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH
2-INCH STAPLES
14 3 PARALLEL GROOVE CLAMP 2-BOLT, COPPER ALLOY
15 3 POLE BOTTOM PLATE (BLACKBURN NO. 110 OR EQUAL) ATTACHED TO POLE
. 3 POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK WANUFACTURED BY THE

BAYNE COMPANY

NOTES

THE 3A-2 STRUCTURE HAS EQUAL POLE LENGTHS.

POLES SHALL BE RAKED 1/4'" FOR EACH FOOT OF POLE
LENGTH AGAINST STRAIN.

ALL HOLES IN WOOD SHALL BE BORED 1/8' LARGER THAN
THEIR RESPECTIVE BOLT DIAMETERS.

HOLES IN CONNECTING LINK PAIRS SHALL BE SIZED
1/16" LARGER THAN CONNECTING BOLTS IN TURNBUCKLES
AND STRAIN BANDS. BOLTS SHALL BE FURNISHED WITH
2 NUTS AND COTTER KEY.

5. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END

N N

TEES. SEE STANDARD DRAWING 41 6138.
REFERENCE DRAWINGS
WOOD POLES STRUCTURES GROUNDING DETAILS__ __41 1012
OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLES STRUCTURES_ _____ 41 1019

SUSPENSION INSULATOR ASSEMBLIES

SINGLE STRING _ _ 41 1020
SUSPENSION INSULATOR ASSEMBLIES

DOUBLE STRING _ _ _ _ _ _ 41 1021
OPTICAL GROUND WIRE ASSEMBLIES_ . _ _ __ _ __ _ _ 41 1031
GUY ASSEMBLIES AND DETAILS _ _ _ __ _ 41 6047
GUY_ARRANGEMENT, FOR TYPE 3A AND 3AB

STRUCTURES WITH OVERHEAD GROUND WIRES_ _ _ _41 6053
TYPICAL DETAILS FOR DEAD—END TEES_ _ _ _ _ _ _ 41 6138

IR TR
[
5 /
] @ L iy !
% CULTIVATED LAND
UNITED STATES DEPARTMENT OF ENERGY
ELEVATION WESTERN AREA POVER ARVINISTRATION
STANDARD DESIGNS
——omEer . . , TRANSMISSION LINES
Y oo o o 5o TYPE 3A-2 69 AND 115KV
— - - — MEDIUM ANGLE STRUCTURE
69KV 10'-0" 2'-6" 3'-6" 13'-0"
OVERHEAD GROUND WIRE ATTACHMENT CAE DECEMBER 11, 2019 I 41 I 61 74
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STRUCTURE MATERIAL

PART

o QUANTITY DESCRIPTION
1 3 POLE, SEE STRUCTURE LIST FOR HEIGHT
SINGLE POLE-TO-POLE TIES 5 N Zggg]mégésgrAlN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES)
SINGLE POLE-TO-POLE TIES 8 1/2"2x4 LAG SCREWS (2 PER BAND)
(%) //S:) s Loié?}i FLAT ROUND WASHER WITH 9/16"# HOLE (2 PER BAND) (SEE
5:) |‘ I 5 . 172" GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE
S - T h BOLT, NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL
4 AS REQD  |7/16"8 HIGH STRENGTH WIRE (SEE SPECIFICATIONS)
5 5 AUTOMATIC COMPRESSION FITTING WITH SHORT BAIL
5 S 1/4x2x17 CONNECTING LINK PAIR WITH 3/4"x2 1/2 BOLT, 2 NUTS, AND
| COTTER KEY
< 7 5 2 1/2" SHEAVE WHEEL SUITABLE FOR 7/16"% WIRE
s : 7/8"8x12 CLEVIS—EYE TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO.
AS2545-D)
5 5 7/8"8x12 CLEVIS—CLEVIS TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS.
NO. AS2545-C)
10 2 TWISTED SHACKLE

1 AS REQD NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH
2-INCH STAPLES
12 6 PARALLEL GROOVE CLAMP 2-BOLT, COPPER ALLOY
13 3 ggtg BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO
‘ 14 3 EXTENSION BRACKET, 1'-9", COMPLETE WITH 3/4' ATTACHMENT BOLTS

AND GUY PLATE (EQUAL TO HUGHES BROS NO. 2822.8)
MINIMUM CLEARANCE TN 15 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SRIES OR HUGHES BROS NO.

BETWEEN CONDUCTOR AND GUY (:>////// 2727)
11-g"

1" BOLT, 2 NUTS, AND COTTER KEY
//ﬁQ SURVEY

POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE
BAYNE COMPANY

NOTES

THE 3AB-2 STRUCTURE HAS EQUAL POLE LENGTHS.

POLES SHALL BE GIVEN RAKE OF 1/4" FOR EACH FOOT

OF POLE LENGTH AGAINST STRAIN.

ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER THAN

THEIR RESPECTIVE BOLT DIAMETERS.

0 il HOLES IN CONNECTING LINK PAIRS SHALL BE SIZED
1/16" LARGER THAN CONNECTING BOLTS IN TURNBUCKLES

> AND STRAIN BANDS. BOLTS SHALL BE FURNISHED WITH

K 2 NUTS AND COTTER KEY.

i \\\\(:D 5. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.

.

SN N

CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES. SEE STANDARD DRAWING 41 6138.

L
DETAIL A REFERENCE DRAWINGS
WOOD POLES STRUCTURES GROUNDING DETAILS____41 1012
OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLES STRUCTURES_ _ _ _ _ _ 41 1019
SUSPENSION INSULATOR ASSEMBLIES
z z SINGLE STRING — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 41 1020
SUSPENSION INSULATOR ASSEMBLIES
N DOUBLE STRING — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 41 1021
‘ L /ﬁ::> OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ _ _ _ _ 41 1031
| Gy ARRANGEMENT . POR TYPE SA AND 348~~~ 416047
W W :Cl’ STRUCTURES WI’i’H OVERHEAD GROUND WIRES_ _ _ _41 6053
- TYPICAL DETAILS FOR DEAD-END TEES_ _ _ _ _ _ _ 41 6138
|
18 INCHES FOR UNCULTIVATED 1 | -
\\(:> LAND AND 24 INCHES FOR . ©
CULTIVATED LAND %
©
3
ELEVATION UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO
DIMENSION R 5 9y . STANDARD DESIGNS
V°”AGE“5KV — — — — TRANSMISSION LINES
5 9KV oo Y yymrY T OVERHEAD GROUND WIRE ATTACHMENT TYPE 3AB-2 69 AND 115KV
s MEDIUM ANGLE STRUCTURE
g DESIGNED KAREN ROWE APPROVED GINA CRAWFORD
N CIVIL ENGINEERING MANAGER
'+ DECEMBER 11, 2019 | 41 [ 6175
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DG STRUCTURE MATERIAL
PIT | quanTITY DESCRIPTION
201 _gn 201 _gn — 1 2 POLE, SEE STRUCTURE LIST FOR HEIGHT
., — — — — . 5 R ADJUSTABLE SPACER FITTINGS COMPLETE WITH BOLTS, NUTS, AND WASHERS (HUGHES
6" 11'-0 11'-0 11'-0 11'-0 o6 BROS. TYPE 3415 OR EQUAL) (SEE NOTE 4)
3 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8''x9''x45'-0"
| @ @ { C 4 9 DOUBLE ARMING BOLT, 7/8"$x REQD LENGTH WUTH 4 NUTS, USE EXTRA NUTS AS
. - _ _ — B LOCKNUTS
? by * \ 5 ] X—BRACE, COMPLETE WITH FITTINGS, 5 1/8"x6" (HUGHES BROS. NO. 2121-22-0 WITH
- ! | : 28'-4'" LENGTH OR EQUAL)
74|, . —
- 1 6 4 FLAT GAIN PLATE
: 7 4 RIBBED TIE PLATE
3 f 8 4 SPRING LOCK WASHER FOR 7./8"# BOLT
3 [ Q 2 9 ) CLEVIS—CLEVIS FIBERGLASS GUY STRAIN, 30,000 LB MINIMUM ULTIMATE STRENGTH
) 3 : \ COMPLETE WITH BNK (HUGHES BROS. CF695-115-BNK, CC 126-1/8 INCHES, OR EQUAL)
o 1 _ 10 4 TWISTED CLIP (EQUAL TO HUGHES BROS NO. AS2276 OR EQUAL)
© [ o ® " B WOOD VEE BRACE, 3 5/8"x7 1/2", COMPLETE WITH FITTINGS, 8'-6" DROP, SPACING
- : 1'-6 9 VARIES WITH POLE DIAMETER (HUGHES BROS. 12'-11 1/4" CC OR EQUAL)
1 <? 12 2 TURNBUCKLE (HUGHES BROS NO. AS2545-B OR EQUAL)
l F 7/B"#x REQUIRED LENGTH BENT STUD WITH LOCK WASHER AND LOCKNUTS, THREADED
1 © 13 3
BOTH SIDES
| Dﬂ?&%HaEN?VEEBESE Ag'éox.'i'_?. A»gIEISEN'?'U'?'(P)E'SEEgN 14 2 7/8"#x REQUIRED LENGTH WITH LOCK WASHER AND LOCKNUT
> — =3 ¥ = = —= 15 B POLE ANTISPLITTING DEVICE EQUAL TO STAR LOCK MANUFACTURED BY THE BAYNE
% ! 2 ! \@) COMPANY
£ | £ | 16 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8''x9'"x23'—0"
E:3 | £ |
: E:S | E-3 | OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
T = | = |
N €3 | €3 | FIT | quanTTTY DESCRIPTION
: \ .r 21 2 POLE TOP BAND (HUGHES BROS. NO. 2845-B OR EQUAL)
: EIJERANSMISSION : 22 2 MACHINE BOLT, 7/8"#x1'—0"
_ 23 2 "U" BOLT, 5/8"8x3" WITH 4 HEX NUTS AND 2 LOCKNUTS
I I 24 2 CHAIN LINK 1/2"8 (HUGHES BROS NO. 1329-B1 OR EQUAL)
: : 25 4 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY OR COPPER CRIMPIT (BURNDY TYPE
| | YC—-C OR EQUAL)
| | 26 2 1/2"¥x4" LAG SCREW WITH FETTER DRIVE THREAD (ONE PER BAND)
: : 27 2 1 3/8"% FLAT ROUND WASHER WITH 9/16"# HOLE (ONE PER BAND)
| | 28 2 LOCKNUT FOR 7/8"# BOLT
- : : 29 | AS REQD |[NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2 INCH STAPLES
T | | 1/2"% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
- 30 4
N | | LOCKNUT)
: : 31 2 SPRING LOCK WASHER FOR 7/8"# BOLT
| | 32 1 STEEL ANGLE, 4''x3 1/2"x5/16"x 25'—6" LONG
BOLT HEADS : :/® DETAIL OF CENTER PHASE 33 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
8’; g'lIJ:FIz-ﬁ(I:‘[I)'ERE v | | FOR TWO X-BRACES FITTING ATTACHMENTS 34 4 BONDING CLIP (HUGHES BROS NO. 2727 OR EQUAL)
> | | 1 >
1 1 INSTALL BOLTS 18" ~
\L J APART FOR 100 FOOT | T <ﬁ NOTES REFERENCE DRAWINGS
_ = - = S STRUCTURES AND @ | 1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL  wooD POLE STRUCTURE GROUNDING DETAILS __ _ _ _ 41 1012
__y TALLER | | CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED  OVERHEAD GROUND WIRE ASSEMBLY DETAILS
= AFTER FABRICATION IN ACCORDANCE WITH ASTM A123. FOR WOOD POLE STRUCTURES _ _ _ _ _ _ _ _ _ __ 41 1019
LJ L e 2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER  SUSPENSION INSULATOR ASSEMBLIES
F THAN THEIR RESPECTIVE BOLT DIAMETERS. SINGLE STRING_ _ _ o __ 41 1020
:QI 3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER OPTICAL GROUNDWIRE ASSEMBLIES _ _ _ _ _ _ _ _ _ 41 1031
: ‘ FITTING IS USED. CROSSARM DRILLING DETAILS HS—1 AND
RO N N, R 4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16 HSB—1 STRUCTURES 41 6113
@\ LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING  vpTCAL DETAILS FOR OPTICAL GROUND -
o L WASHER FOR EACH CONNECTION. WIRE SPLICE STRUCTURES 41 6153
L B . % 5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL -0 SreavE SIRRITRES ————
= = COTTER KEY REQUIRED.
= | 6. FOR DEAD ENDING OPGW, SPACE DEAD END TEE TOP BOLT
ELEVATION E | 6' BELOW BRACE ATTACHMENT.
DETAIL OF WOOD CROSSARM
ATTACHMENT TO POLE
. SEE NOTE 4
Nl € 11/168 HOLES ! ‘ ‘ ‘ | To,
5 T T—— - - - ® L1562
~ ! EX38
[ \ e}
< | | o~
M * b 7-25-23 CHANGED 80 FOOT TO 100 FOOT ON
1 1 1 1 @ \—//@ A |A7—KR NOTE FOR X-BRACES.
" ¢ 15/16"x3" " " = =] UNITED STATES DEPARTMENT OF ENERGY
6 £ 9/168 HOLE g o7%ep YoLe € 15/16" HOLES & 97169 HOLE—~_, & WESTERN AREA POWER ADMINISTRATION
@ @ 3 HEADQUARTERS — LAKEWOOD, COLORADO
2 N —7
| ! ® == 009 ? B[S TRANSMISSION LINES
'ﬁ.
e — 5 \ | \
- S— N E SRR J TYPE HTR-1 230KV
] 3 3 2 | 2 3 o (B2 AL TRANSPOSITION STRUCTURE
Fy |
S " € oF POLE " ‘ _ Ja\
~ —» 1172 1'—-9" / 22'-0" 4 \ 1'—-9" %’ i |/ DESIGNED KAREN ROWE APPROVED GINA CRAWFORD _
4 CIVIL ENGINEERING MANAGER
STEEL ANGLE@ DETAIL OF PHASE FITTING ASSEMBLY o WAY 11, 2021 | 21 [ 6176
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NOTES
1. OVERLOAD FACTOR:
NESC — — — — — _ _\ VERTICAL=1.5
TRANSVERSE (WIND)=2.5
TRANSVERSE (WIRE TENSION)=1.65
LONGITUDINAL=1.65
00 HIGH WIND_ _ _ _ALL=1.33
2. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR
THE SIMULTANEOUS APPLICATION OF DEAD LOAD, WIND ON
THE STRUCTURE, AND WIRE LOADS.
oK 3. STRUCTURE GUYS ARE NOT PERMITTED.
24'—Q" ) 4. CONDUCTOR: 954 KCM, ACSR 45/7 RAIL
- 151 —qn 71 _gn 16'—4" 7i_gn . St 2 1 OGW: ONE 3/8", 7-STRAND, EXTRA HIGH STRENGTH.
e O N OPGW: ONE . 1248 INCHES SQUARED, .465'%, .314 LB/FT
\@ ? RIS 16,626 LB
- | - 5. WIND SPAN_ _ _ ___ __ = 700 FT
© R 6. WEIGHT SPAN__ _ _ _ _ _ _ _ __—— """ 4001200 FT
vy | A Q 7. DESIGN FOR:
= = no NESC HEAVY: 2017 EDITION, 1/2' RADIAL ICE, 4 PSF
AT 0°F.
rT - L\QD (7) TENSIONS: CONDUCTOR (AHEAD AND BACK)_ _10,744 LB
N OGW (AHEAD AND BACK)_ — — — _ _ _ 4266 LB
ol o5 3 OPGW (AHEAD AND BACK)_ — — — _ _ 5082 LB
AL HIGH WIND: 85 MPH WIND AT 60°F WITH 1.14 FACTOR
o = DETAIL A FOR WIRES AND 1.40 HEIGHT AND GUST FACTOR FOR THE
STRUCTURE.
60°F TENSION — — — . ____ __ 5378 LB
| 8. GLU-LAM MANUFACTURER SHALL DETERMINE EMBEDMENT
T T | DEPTH "E" AND RAKE.
9. GLU-LAM MANUFACTURER SHALL PROVIDE ATTACHMENT
HARDWARE BASED ON CRITERIA IN THE SPECIFICATIONS
AND SUITABLE FOR ITS INTENDED USED.
10. INSTALL IN ACCORDANCE WITH MANUFACTURES
RECOMMENDATIONS.
1'-6" 11. POLES SHALL BE SET TO WITHIN 3" OF THE SPECIFIED
SETTING.
12. ANGLE RANGE FROM 5°—10° .
13. POLE HEIGHT RANGE 72'-0" TO 97'-0'.
14. GRADE B CONSTRUCTION.
&
D | =~
M,
) € 15/16"x3"
T " ELoTTED HoLE
o "
| G € 15/16"# HOLES
2
Sl o
il ‘ ‘
o~ =
~ P 3| & - < < 00
3 S
N
4 on | on
o REFERENCE DRAWINGS
e -3 24'-0 1'-3" SUSPENSION INSULATOR ASSEMBLIES
S ~_ SINGLE STRING — — — — — — — 4 41 1020
€ oF POLE § oF POLE DOUBLE STRING _ _ _ _ _ _ _ _ _________ 41 1021
WOOD POLES STRUCTURES
GROUNDING DETAILS - — — — . _ _ 4 41 1012
STEEL ANGLE OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLES STRUCTURES _ _ _ _ _41 1019
¢ oF
SURVEY\
‘ MATERIAL LIST
PART NO.| QUANTITY DESCRIPTION
R e s 1 2 GLUED LAMINATED RAKED POLE
2 1 GLUED LAMINATED CROSSARM
:, | 3 1 KNEE BRACE
5 o ” » ; ” B 10-15-24 REMOVED '"'U'' BOLT AND REFERENCED DEADEND TEE
I @ N 4 1 4"x3 1/2"'x3/8'"x26'—6" STEEL ANGLE A7—KR FOR OGW ATTACHMENT.
K 5 3 SWINGING ANGLE BRACKET, HUGHES BROS. 2823.8 OR EQUAL N ADDED RAKE T0 NOTE 8.
7 2 DEAD END TEE MACHINE BOLTS, WASHERS, LOCKNUTS ATKR
UNITED STATES DEPARTMENT OF ENERGY
8 AS REQD |BONDING CLIPS EQUAL TO HUGHES BROS. 2727 WESTERN AREA POWER ADMINISTRATION
' 9 2 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY HEADQUARTERS — LAREWDOD, COLORADD
ELEVATION NGT PROVIDED BY 10 AS REQD |NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES STANDARD DESIGN
UNGUYED 5°-10° GLU-LAM ANGLE SUSPENSION STRUCTURE GLUED LAMINATED 1 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE TRANSMISSION LINES
POLE MANUFACTURER
TYPE HLA-GL 230KV
LARGE ANGLE SUSPENSION STRUCTURE
DESIGNED KAREN ROWE APPROVED GINA CRAWFORD _ __
CIVIL ENGINEERING MANAGER
°a.| ocTOBER 16, 2020 | 41 | 6177
REF (S) =
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STRUCTURE MATERIAL
I E— DD P lquanTITY DESCRIPTION
5 .
o o T 1 2 POLE, SEE STRUCTURE LIST FOR HEIGHT
14'-6 14'-6 ’ ) 5 ADJUSTABLE SPACER FITTINGS COMPLETE WITH BOLTS, NUTS, AND WASHERS (HUGHES BROS.
g P 6'—o" PYT 6'—0" " 5 TYPE 3415 OR EQUAL) (SEE NOTE 4)
| lo 8"
¢ /@D 3 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8x9x29'—0"
> DOUBLE ARMING BOLT, 7/8%x REQUIRED LENGTH WITH 4 NUTS, USE EXTRA NUTS AS
At rﬁ STRUCTURE ||, _ ' 4 2 LOCKNUTS
1& 5 5 1 X—BRACE, COMPLETE WITH FITTINGS, 5 1/8x6 (HUGHES BROS. NO. 2121—14-0 OR EQUAL)
| 9 X 6 4 FLAT GAIN PLATE
| (NOTE 7) <+ ;Ir 7 4 RIBBED TIE PLATE
: _ - 8 4 SPRING LOCK WASHER FOR 7/8% BOLT
. D CLEVIS-CLEVIS FIBERGLASS GUY STRAIN, 30,000 LB MINIMUM ULTIMATE STRENGTH COMPLETE
5 I . 9 2
] I 2| @ WITH BNK
> T 10 4 TWISTED CLIP (HUGHES BROS. NO. AS2276 OF EQUAL)
SEE ©0 " ) WOOD VEE BRACE, 3 1/2x5 1/2, COMPLETE WITH FITTINGS, 5'—6" DROP, SPACING VARIES
NOTE 6 WITH POLE DIAMETER
— 12 2 TURNBUCKLE (HUGHES BROS. NO. AS2545-B OF EQUAL)
3 3 7/8"%x REQUIRED LENGTH BENT STUD WITH LOCK WASHER AND LOCKNUTS, THREADED BOTH
_ SIDES
i 14 2 7/8"%x REQUIRED LENGTH WITH LOCK WASHER AND LOCKNUT
5 © ¢ 15 2 POLE ANTISPLITTING DEVICE EQUAL TO STAR LOCK MANUFACTURED BY THE BAYNE COMPANY
2 |t TRANSMISSION LINE 9 16 3 SWINGING ANGLE BRACKET, COMPLETE WITH FITTINGS (HUGHES BROS. NO. 2821.6 OR EQUAL
- OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
PART
QUANTITY DESCRIPTION
DETAIL OF OVERHEAD GROUND WIRE SUSPENSION NO. 5
ATTACHMENT AND BRACE ATTACHMENT TO POLE 21 POLE TOP BAND (HUGHES BROS. NO. 2845-B OR EQUAL)
22 2 MACHINE BOLT, 7/8"#x1'-0"
2 FOUR-WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES) SEE NOTE 7
23 4 1/2"'#x4 LAG SCREWS (2 PER BAND)
4 1 3/8 FLAT ROUND WASHER WITH 9/16'# HOLE (2 PER BAND)
- 24 2 TWISTED SHACKLE (EQUAL TO HUGHES BROS. NO. 2866)
© 1"-0" PARALLEL GROOVE CLAMP, 2 BOLT COPPER ALLOY OR COPPER CRIMPIT (BURNDY TYPE YC-C
3 25 4
> OR EQUAL)
= 26 2 1/2"'%x4 LAG SCREW WITH FETTER DRIVE THREAD (ONE PER BAND)
| 27 2 1 3/8"% FLAT ROUND WASHER WITH 9/16"# HOLE (ONE PER BAND)
2 28 2 LOCKNUT FOR 7/8"8 BOLT
29 |AS REQUIRED NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2 INCH STAPLES
1/2"'% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
J 30 3 LOCKNUT)
31 2 SPRING LOCK WASHER FOR_7/8"8 BOLT
FOR TWO X-BRACES,
INSTALL BOLTS 18" 32 1 STEEL ANGLE, 4x3 1/2x3/8x17'-6" LONG
APART FOR 90 FOOT 33 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
STRUCTURES AND TALLER 34 2 BONDING CLIP (HUGHES BROS. NO. 2727 OR EQUAL)
T
TR | RIS R, INSSONS /
@ REFERENCE DRAWINGS NOTES
WOOD POLE STRUCTURE GROUNDING DETAILS _ _ _ __ 41 1012
DETAIL OF CENTER PHASE OVERHEAD GROUND WIRE ASSEMBLY DETAILS 1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
FITTING ATTACHMENTS FOR WOOD POLE STRUCTURES _ _ _ _ ______ _ 41 1019 AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
SUSPENSION INSULATOR ASSEMBLIES 2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
141 g SINGLE STRING. _ _ _ _ — —— —————————_ 411020 THAN THEIR RESPECTIVE BOLT DIAMETERS.
OPTICAL GROUNDWIRE ASSEMBLIES _ _ ______ _ 41 1031 3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
- CROSSARM DRILLING DETAILS HS—1 AND FITTING IS USED.
N ELEVATION HSB-1 STRUCTURES - — — — — 41 6113 4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16
- TYPICAL DETAILS FOR OPTICAL GROUND LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING
" WIRE SPLICE STRUCTURES_ _ _ _ _ _ _ __ __ _ 41 6153 WASHER FOR EACH CONNECTION.
| | 11— 6" 5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
e COTTER KEY REQUIRED.
## \ 5 \ 6. FOR DEAD ENDING OPGW, SPACE DEAD END TEE TOP
‘ ‘ BOLT 6" BELOW BRACE ATTACHMENT.
‘ S 7. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
\ | 5 v 3 CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
e CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
"/Q 15/16"x3" SLOTTED HOLE ‘ — | ® 34 : TEES. SEE STANDARD DRAWING 41 6138.
| |
€ 15/16"# HOLES B B @ ]
‘ || | WESTERN AREA POWER ADMINISTRATION
‘ ———— T RHP—— ! C
[] _ ,-‘ _ %%, ,m ‘ HEADQUARTERS — LAKEWOOD, COLORADO
R G5 25 STANDARD DESIGNS
o _ o
3 3 L el B 16 ) 0 TRANSMISSION LINES
N | t-—— -
= - ™ - | TYPE HA-1 138KV
o 1'-9" 14'-0%) 1'-9" N ! SMALL ANGLE SUSPENSION STRUCTURE
\@_ OF POLE \Q OF POLE M - ‘ - ' DESIGNED KAREN ROWE _ _ _ _ _ APPROVED GINA CRAWFORD _ __ _
STEEL ANGLE DETAIL OF WOOD CROSSARM CIVIL ENGINEERING MANAGER
& DETAIL OF PHASE FITTING ASSEMBLY ATTACHMENT TO POLE T T A 6178
c ,
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STRUCTURE MATERIAL

PRT luanTITY DESCRIPTION
1 2 POLE, SEE STRUCTURE LIST FOR HEIGHT
R 3 ADJUSTABLE SPACER FITTINGS COMPLETE WITH BOLTS, NUTS, AND WASHERS (HUGHES BROS.
TYPE 3415 OR EQUAL) (SEE NOTE 4)
3 2 GLUED LAMINATED WOOD CROSSARM, 3 1/8x9x45-0
DOUBLE ARMING BOLT, 7/8#x REQUIRED LENGTH WITH 4 NUTS, USE EXTRA NUTS AS
220" 4 2 LOCKNUTS
X-BRACE, COMPLETE WITH FITTINGS, 5 1/8x6 (HUGHES BROS. NO. 2121-22-0 WITH
5 1 28'—4" LENGTH OR EQUAL)
— DETAIL A 6 4 FLAT GAIN PLATE
7 4 RIBBED TIE PLATE
W 8 1 SPRING LOCK WASHER FOR 7/8¢ BOLT
711 = T&1 = = Tt z 5 3 7/8"$x REQUIRED LENGTH BENT STUD WITH LOCK WASHER AND LOCKNUTS, THREADED BOTH
[ i SIDES
: ~ 10 2 POLE ANTISPLITTING DEVICE EQUAL TO STAR LOCK MANUFACTURED BY THE BAYNE COMPANY
. OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
a ]
Z\|4 | ‘ [ PﬁgT QUANTITY DESCRIPTION
- | € TRANSMISSION 21 2 POLE BAND SHIELD WIRE SUPPORT INCLUDING CHAIN LINK (HUGHES BROS. NO. 2852)
LINE 22 2 MACHINE BOLT, 7./8%x1-0
23 2 "U'" BOLT, 5/8%x3 WITH 4 HEX NUTS AND 2 LOCKNUTS
24 2 CHAIN LINK 1/28 (HUGHES BROS. NO. 1329-B1 OR EQUAL)
DETAIL A »s . PARALLEL GROOVE CLAMP, 2 BOLT COPPER ALLOY OR COPPER CRIMPIT (BURNDY TYPE YC—C
OR EQUAL)
29 |AS REQUIRED| NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2 INCH STAPLES
1/2% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
30 3 LOCKNUT)
) 33 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
o 34 2 BONDING CLIP (HUGHES BROS. NO. 2727 OR EQUAL)
N
N
NOTES
1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS.
3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
FITTING IS USED.
FOR TWO X-BRACES, DETAIL OF WOOD CROSSARM 4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16
INSTALL BOLTS 18 ATTACHMENT TO POLE LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING
APART FOR 90 FOOT WASHER FOR EACH CONNECTION.
STRUCTURES AND TALLER 5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
S 1 COTTER KEY REQUIRED.
M = 6. FOR DEAD ENDING OPGW, SPACE DEAD END TEE TOP BOLT
| : 6" BELOW BRACE ATTACHMENT.
! | REFERENCE DRAWINGS
o % NN, : WOOD POLE STRUCTURE GROUNDING DETAILS __ _ __ 41 1012
A | OVERHEAD GROUND WIRE ASSEMBLY DETAILS
f FOR WOOD POLE STRUCTURES _ _ _ _ _ __ _ _ _ _ 41 1019
f SUSPENSION INSULATOR ASSEMBLIES
L B SEE NOTE 4 SINGLE STRING_ _ _ _ _ _ _ _ _ _ _ _ ____ __ 41 1020
— = OPTICAL GROUNDWIRE ASSEMBLIES _ _ _ _ _ _ _ _ _ 41 1031
= = T pp— CROSSARM DRILLING DETAILS HS-1 AND
= 18a, HSB—1 STRUCTURES _ _ _ _ _ __ _ _ _ ___ ___ 41 6113
YB3 TYPICAL DETAILS FOR OPTICAL GROUND
ELEVATION EX38 WIRE SPLICE STRUCTURES_ _ __ _ __ ___ __ 41 6153
yor
+—E=Z=dh K Q@ /
5\1 / | | UNITED STATES DEPARTMENT OF ENERGY
> 1: o WESTERN AREA POWER ADMINISTRATION
( | | @ HEADQUARTERS — LAKEWOOD, COLORADO
©o _ J I ———— | ——
= O STANDARD DESIGNS
TYPE HS-2 230KV
DETAIL OF PHASE FITTING ASSEMBLY LOW TOP SUSPENSION STRUCTURE
DESIGNED KAREN ROWE APPROVED GINA CRAWFORD _
CIVIL ENGINEERING MANAGER
‘| JaNuarY 3, 2022 | 41 | 6179
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STRUCTURE MATERIAL
Pr/?gT QUANTITY DESCRIPTION
1 3 POLE, SEE STRUCTURE LIST FOR HEIGHT
2 4 FOUR-WAY STRAIN POLE BAND (EQUAL TO HUGHES BROS. 3103 SERIES)
SINGLE POLE-TO-POLE TIE 8 1/28x4 LAG SCREWS (2 PER BAND)
8 1 3/8% FLAT ROUND WASHER WITH 9/16% HOLE (2 PER BAND)
R R 1/28 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT,
5 I % NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL
A ‘ - \ 4 AS REQD | 7/16% HIGH STRENGTH WIRE (SEE SPECIFICATIONS)
\ T 5 6 AUTOMATIC COMPRESSION FITTING WITH SHORT BAIL
5 6 5 1/4x2x17 CONNECTING LINK PAIR WITH 3/48x2 1/2 BOLT, 2 NUTS, AND COTTER KEY
7 6 2 1/2 SHEAVE WHEEL SUITABLE FOR 7/16% WIRE
SINGLE POLE-TO-POLE TIE | 8 1 7/86x12 CLEVIS—EYE TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO. AS2545-D)
< DETAIL A 9 2 7/8%x12 CLEVIS-CLEVIS TURNBUCKLE W/BNK (EQUAL TO HUGHES BROS. NO. AS2545-C)
AT 10 1 YOKE PLATE
11 2 TWISTED SHACKLE
12 AS REQD | NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES
13 2 OVERHEAD GROUND WIRE SUSPENSION ASSEMBLY
‘ ! 1 14 3 PARALLEL GROOVE CLAMP 2-BOLT, COPPER ALLOY
15 3 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
1 3 EXTENSION BRACKET, 1-9, COMPLETE WITH 3/4 ATTACHMENT BOLTS,
i (EQUAL TO HUGHES BROS NO. 2822.8)
/ 17 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)
< _ 18 3 1% BOLT, 2 NUTS, AND COTTER KEY
| _- Ny d POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
MINIMOM CLEARANCE 19 S COMPANY
BETWEEN CONDUCTOR AND GUY || g
/ € SURVEY
> NOTES
dT] ) 1. POLES SHALL BE GIVEN RAKE OF 1/4 INCH FOR EACH
i FOOT OF POLE LENGTH AGAINST STRAIN.
| 2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS.
3. HOLES IN CONNECTING LINK PAIRS SHALL BE SIZED
1/16 INCH LARGER THAN CONNECTING BOLTS IN
e TURNBUCKLES AND STRAIN BANDS. BOLTS SHALL BE
0 | FURNISHED WITH 2 NUTS AND COTTER KEY.
/ 4. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES. SEE STANDARD DRAWING 41 6138.
5. OVERHEAD GROUNDWIRE MAY BE ATTACHED TO MIDDLE POLE
K . Q INSTEAD OF OUTSIDE POLE IF NECESSARY FOR STRINGING.
il
REFERENCE DRAWINGS
DETAIL A WOOD POLE STRUCTURES
GROUNDING DETAILS _ _ _ _ _ _ _____ ___ 41 1012
OVERHEAD GROUND WIRE ASSEMBLY
- 22 - Az - DETAILS FOR WOOD POLE STRUGTURES _ _ _ _ __ 41 1019
SUSPENSION INSULATOR ASSEMBLIES
SINGLE STRING_ — — — — — _ _ ___ ______ 41 1020
DOUBLE STRING_ _ — ——_ __ _ ________ 41 1021
OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ __ __ 41 1031
TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ __ 41 6138
~ GUY ASSEMBLIES AND DETAILS___ _ __ _____ 41 6047
i GUY ARRANGEMENT, FOR TYPE 3A AND 3AB
\ \ STRUCTURES WITH OVERHEAD GROUND WIRES _ _ _ 41 6053
| 18 INCHES FOR UNCULTIVATED [| ‘
LAND AND 24 INCHES FOR L
CULTIVATED LAND
A |242726 |REVISED TO SHOW OGW ATTACHMENT. ADDED NOTE 5.
A7-KKR
ELEVATION UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWQOD, COLORADO
R STANDARD DESIGNS
DIMENSION A B K z TRANSMISSION LINES
138KV 10._0.. 5._0.. 7._0.. 24._0.. OVERHEAD GROUND WIRE ATTACHMENTS TYPE 3AB-2 138, 161 AND 230KV
161KV 10'-0 5'-8 7'-6 25'-0 MEDIUM ANGLE STRUCTURE
230KV 11'=0" 7'-0" 8'—6" 25'—0"
DESIGNED KAREN ROWE APPROVED GINA CRAWFORD _
CIVIL ENGINEERING MANAGER
a]  JUNE 21, 2022 41 | 6180
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5 1
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! KDI KDI HSS 8x8
0 SWITCH BEAM
.
TOP VIEW
\ \
| |
12' 0" 12+ S
>
_I
o}
’//fSWITCH
\ \
_nl
N - HHIH Ll -
= PIPE GUIDE A HSS 8x8
T N SWITCH BEAM
N
§ A
©
m
T
T

INSULATED SECTION —,

12'—0"

(115KV SPACING)

[lLLuY

FRONT VIEW

ST

%

151"

SWITCH

i
TANGENT TENSION ASSEMBLY (0°)
FOR OVERHEAD GROUND WIRE
SWITCH

C 12x20.7x1'-7"
CENTERED ON BEAM

o]

LU

SIDE VIEW

o
PL 1x12x1'=7"
CENTERED IN HOLE

CUT THROUGH BEAM
HSS 8x8 SWITCH BEAM

SECTION A-A

I

LIST OF MATERIALS

ITEM

NO. QUANTITY DESCRIPTION

1 2 CLASS 1 POLE, SEE STRUCTURE LIST FOR HEIGHT

2 1 X-BRACE, COMPLETE WITH FITTINGS, 3 3/8x4 3/8
(HUGHES BROS. NO. 1042 OR EQUAL)
FOUR-WAY STRAIN BAND; HUGHES 3105 SERIES, OR

3 2 APPROVED EQUAL WITH (2)-1/2x4 LAG SCREWS &
WASHERS PER BAND

4 4 CONNECTING LINK; PAIR WITH BNK HUGHES 3154,
OR_APPROVED EQUAL
1/2 DIA GROUNDING CLIP ASSEMBLY (INCLUDES

5 2 BONDING CLIP, CARRIAGE BOLT, NUT AND LOCKNUT)
HUGHES 2718.55 OR EQUAL

6 AS REQD NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE
ATTACHED WITH 2'' STAPLES

7 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR
EQUAL) ATTACHED TO POLE

8 1 COPPER ALLOY GROUND ROD CLAMP

9 1 3/4''X10'-0" SOLID GROUND ROD

10 BONDING CLAMP (EQUAL TO BROOKS MANUFACTURER
BC SERIES OR HUGHES NO. 2727) WITH NUT

11 3x3x1/4 CURVED SQUARE WASHER WITH BOLT HOLE

12 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY

13 1 SWITCH BEAM

14 6 EXTENSION LINK (BEAM PLATE TO INSULATOR)

15 1 DISCONNECT SWITCH 69KV — 3 PHASE

REFERENCE DRAWINGS

SUBSTATION STANDARDS SWITCH OPERATING
PLATFORMS STEEL DESIGN AND DETAILS.
GUY ASSEMBLY AND DETAILS — _

TRANSMISSION LINES

TYPE HSWT—1 69KV SWITCH BEAM -

STEEL SECTIONS AND DETAILS . 41 6182
TRANSMISSION LINES

TYPE HSWT—1 69KV SWITCH BEAM -

STEEL SECTIONS AND DETAILS . 41 6183
TRANSMISSION LINES

TYPE HSWT—1 69KV SWITCH BEAM -

STEEL SECTIONS AND DETAILS . 41 6184

31 2014
———41 6047

UNITED STATES DEPARTMENT OF ENERGY

WESTERN, AREAPOVER AR TRATION

TRANSMISSION LINES

TYPE HSWT-1 69KV
SWITCH STRUCTURE

DESIGNED KAREN ROWE

CIVIL ENGINEERING MANAGER

41 | 6181

9
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I | 5 : = >~ ] g
= [ SECTION P-P [ NOTES
Ed SWITCH BEAM PLAN VIEW Ed 1. STRUCTURAL STEEL: ASTM A572 GR 50.
N , APPROX WEIGHT = 1110 LBS 2. STRUCTURAL STEEL TUBING: ASTM A500, GRADE B.
N ¢ 4 ¢ 3. WELDS ARE TYPICAL FOR SIMILAR CONDITIONS.
DETAIL B, ot 4. START AND STOP WELDS AT CENTER OF TUBING.
(41 6183) 5. BOLTS ASTM A325 UNLESS NOTED OTHERWISE (UNO).
6. ALL MEMBERS TO BE HOT DIPPED GALVANIZED AFTER
X0 AICE ERPANDED NETAL FABRICATION AND DRILLING IN ACCORDANCE WITH
: ASTM A-123-33.
EACH END OF BEAM, TYP
¢
R
‘ ’ UNITED STATES DEPARTMENT OF ENERGY
‘ ’ WESTERN. AREA POWER ADMINISTRATION
‘ , HEADQUARTERS — LAKEWOOD, COLORADO
g - HSS 8x8 BEAM TYPE HSWT—1 6955 Eviﬁg‘ SE?UETXEWINGS 41 6181 STEEL SECTIONS & DETAILS
"/l/l/l/l/l/l/l// TYPE HSWT-1 69KV SWITCH BeAV =~~~ o o183 TRANSMISSION LINES
SECTION Z-Z TYPE HSWT—1 69KV SWITCH BEAM — TYPE HSWT—-1 69KV SWITCH BEAM
STEEL SECTIONS AND DETAILS - — 41 6184 PLAN AND ELEVATION VIEWS
3 6 9 12 DESIGNED MARK WASINGER, P.E. _ _ AppROvED GINA CRAWFORD _ _ _ _ _ _
IO O O PO P P AN P A I P | CIVIL ENGINEERING MANAGER
SCALE OF INCHES !
31=1'20 A MAY 3, 2023 | 41 | 6182
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3 80 Fl= 180 @2 NOTES
[T aa A 1. STRUCTURAL STEEL: ASTM A572 GR 50.
T == e 2. STRUCTURAL STEEL TUBING: ASTM A500, GRADE B.
N L T 3. WELDS ARE TYPICAL FOR SIMILAR CONDITIONS.
L [ ] 4. START AND STOP WELDS AT CENTER OF TUBING.
¢ T ¢ 5. BOLTS ASTM A325 UNLESS NOTED OTHERWISE (UNO).
(x4)-5/8"%x9" A325N BOLTS WITH 3/4"$ HOLES — 6. ALL MEMBERS TO BE HOT DIPPED GALVANIZED AFTER
) ) ) . . . (x2)=1"8x1'—0" A325N BOLTS WITH 1 1/4"% HOLES LT | i’é?ﬁ“,i’ﬂﬁ%’i;?,”” DRILLING IN ACCORDANCE WITH
1 e 1 34 3 172 3172 1 34 le 1 17#"  [5ROVIDE ONE NUT & TWO WASHERS & ’
‘ : : LA, 08 O DETAIL B
— —E. (41 6182)
3" 7" 3" BEAM CONNECTION TO WOODEN T-LINE POLE REFERENCE DRAWINGS
TYPE HSWT-1 69KV SWITCH STRUCTURE_ _ _ _ _ _ _ 41 6181
TYPE HSWT-1 69KV SWITCH BEAM —
DETAIL A (41 6182) TYEEEEE w?E?Té(g)lg\S/ éW?TBET’B‘EkS __________ 41 6182
BEAM CONNECTION TO WOODEN T-LINE POLE PEPSWT_L OOKY QwITcH BeAW - 41 6184
UNITED STATES DEPARTMENT OF ENERGY
WESTERN. AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO
STANDARD DESIGNS
TRANSMISSION LINES
TYPE HSWT-1 69KV SWITCH BEAM
STEEL SECTIONS AND DETAILS
0 1 2 3 4 5 6 DESIGNED MARK WASINGER, P.E. _ _  appRoveD GINA CRAWFORD _ _ _ _ _ _
| I I I I T A T T | CIVIL ENGINEERING MANAGER
SCALE OF INCHES
B'=1'0" Cr ] wav 3, 2023 | 41 [ 6183
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SCALE OF INCHES
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(x2)-3/4"%
HOLES FOR
MOUNTING SWITCHES

| —HSS 8x8 BEAM

NOTES

STRUCTURAL STEEL: ASTM A572 GR 50.

STRUCTURAL STEEL TUBING: ASTM A500, GRADE B.
WELDS ARE TYPICAL FOR SIMILAR CONDITIONS.
START AND STOP WELDS AT CENTER OF TUBING.
BOLTS ASTM A325 UNLESS NOTED OTHERWISE (UNO).
ALL MEMBERS TO BE HOT DIPPED GALVANIZED AFTER
FABRICATION AND DRILLING IN ACCORDANCE WITH
ASTM A-123-33.
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S FNYEIXE

REFERENCE DRAWINGS

TYPE HSWT-1 69KV SWITCH STRUCTURE _ _ _ _ _ _ _ 41 6181
TYPE HSWT-1 69KV SWITCH BEAM -

STEEL SECTIONS AND DETAILS 41 6182
TYPE HSWT-1 69KV SWITCH BEAM -

STEEL SECTIONS AND DETAILS — — 41 6183

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, ‘COLORADO

STANDARD DESIGNS
TRANSMISSION LINES
TYPE HSWT—-1 69KV SWITCH BEAM
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110"

710"
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STRUCTURE MATERIAL
QUANTITY
STRUCTURE
PART |31 vee DESCRIPTION
i S5-2
1 1 POLE, SEE STRUCTURE LIST FOR HEIGHT
—_———— ———g===x
) R MACHINE BOLT WITH NUT AND LOCKNUT (COORDINATE WITH
. INSULATOR MANUFACTURER FOR BOLT SIZE)
© 3 R BONDING CLIP (EQUAL TO BROOKS MANUFACTURER BC SERIES OR
HUGHES BROTHERS NO. 2727)
////(:) <:::> 4 2 3x3x1/4 CURVED SQUARE WASHER WITH HOLE
5 | as reqp |NO- 2 AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED
WITH 2" STAPLES
6 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL)
ATTACHED TO POLE
7 3 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
OVERHEAD GROUND WIRE MATERIAL
QUANTITY
}y-——————————@+-9 N > PART |STRUGTURE
DESCRIPTION
NO. TYPE
= S52
DETAILS OF OGW BONDING AND ATTACHMENT s 1 SHIELD WIRE SUPPORT BRACKET (HUGHES BROTHERS NO. 2812
OR EQUAL)
NOTES
1. MEASUREMENTS FOR HORIZONTAL LINE POSTS ARE TO € OF
TOP MOUNTING HOLES.
2. BOLT AND LOCKNUT SIZES FOR LINE POST INSULATOR
QEEG%EQENTS MAY VERY FROM THOSE SHOWN. PROVIDE AS
3. BNK_INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.
4. FOR TWO OVERHEAD GROUND WIRES, ADD ANOTHER SHIELD
WIRE SUPPORT BRACKET, PART NO. B, 6 INCHES BELOW
THE SHIELD WIRE SUPPORT BRACKET SHOWN.
y__ =l — P
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STRUCTURE MATERIAL

QUANTITY
STRUCTURE
Tl > e DESCRIPTION
SS-DELTA
1 1 POLE, SEE STRUCTURE LIST FOR HEIGHT
2 | As Reqp |WACHINE BOLT WITH NUT AND LOGKNUT (COORDINATE

WITH INSULATOR MANUFACTURER FOR BOLT SIZE)

3 AS REQD BONDING CLIP (EQUAL TO BROOKS MANUFACTURER BC
SERIES OR HUGHES BROTHERS NO. 2727)

4 AS REQD  [3x3x1/4 CURVED SQUARE WASHER WITH HOLE

5 AS REQD NO. 2 AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE
ATTACHED WITH 2'' STAPLES

POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR

6 1 EQUAL) ATTACHED TO POLE
7 AS REQD |PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
8 1 POLE TOP INSULATOR BRACKET
p= e
- —
ZD I
Ll o] | @0
5 i
) -
f? —===9p
) | D% i{ H
- T NOTES
1 1. MEASUREMENTS FOR HORIZONTAL LINE POSTS ARE TO ¢
- OF TOP MOUNTING HOLES.

2. BOLT AND LOCKNUT SIZES FOR LINE POST INSULATOR
ATTACHMENTS MAY VERY FROM THOSE SHOWN. PROVIDE
AS REQUIRED.

3. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.

4. POLE TOP INSULATOR AND MOUNTING HARDWARE MAY
DIFFER THAN WHAT IS SHOWN, ADDRESS ACCORDINGLY.

0
(

REFERENCE DRAWINGS
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STRUCTURE MATERIAL

pART |_QUANTITY | QUANTITY
o ) 5 30° DESCRIPTION
i LINE ANGLE| LINE ANGLE
: : 1 3 3 POLE, SEE STRUCTURE LIST FOR LENGTH
© © X—BRACE, COMPLETE WITH FITTINGS, 5 1/8"x6" (HUGHES BROS NO. 2121 OR
5 5 2 2 2 EQUAL)
© © 3 14% 14% DEAD-END TEE, HUGHES BROS NO. 2817R4.5-15-15C OR EQUAL
3 _ 7/8"x REQUIRED LENGTH MACHINE BOLTS WITH LOCKNUTS, LOCK WASHERS AND
o 4 | ASREQ AS REQD  |C)RVED WASHERS AS NECESSARY
5 4 4 CONNECTING LINK
6 4 4 DEAD—END AUTOMATIC VISE TYPE FOR GUY STRAND
SEE NOTE 8 7 4 4 SHEAVE WHEEL, 2 1/2" DIA MINIMUM
8 2 2 TURNBUCKLE, CLEVIS-EYE, 7/8"x12"
?gg RE#&:&T?DS? Egg RE'/?gézﬁT?DEASB 9 AS REQD AS REQD  [STEEL STRAND 7/16", 7-WIRE, HIGH STRENGTH
PLAN END TEE OPTIONS. END TEE OPTIONS. 10 | As reap AS REQD ggAPEEéwc 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH
SHOWN AT 0° LINE ANGLE ADDITIONAL SINGLE OR ADDITIONAL SINGLE OR
DOUBLE DEAD-END TEES MAY DOUBLE DEAD-END TEES MAY 11 | AS REQD AS REQD  |BONDING CLIP EQUAL TO HUGHES BROS NO. 2727.8 W/NUT
BE REQUIRED FOR GUYING. BE REQUIRED FOR GUYING. 12 10 AS REQD  |PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
DETAIL OF INSULATOR ATTACHMENT DETAIL OF INSULATOR ATTACHMENT
(0°=5° LINE ANGLE) (5°-30° LINE ANGLE) 14 3 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
15 3 POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE
-] BAYNE COMPANY
SN s SCaais
/® POST INSULATOR ASSEMBLY MATERIAL
\ QUANTITY
T =307 DESCRIPTION
5 LINE ANGLE
. i (16X17)18) 16 6 7/8"x REQUIRED LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER
- i 17 6 4''x4"x1/4" CURVED SQUARE WASHER WITH 15/16"# HOLE
| i __/~—j@ 18 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)
\
Y Y —_— "
3 E p
© %‘ 1 o \@
[2e] - =
© T O
= =8 T NOTES
11— 1. THE 3TA-3 STRUCTURE USES DEAD-END TEES AS OPPOSED
5 POST INSULATOR ASSEMBLY TO POLE BANDS AND EQUAL LENGTH POLES.
15'—0" 15'—0" T 2. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.
N 3. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
o POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.
11— 4. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
5 INSULATORS ARE USED IS BASED ON BOLT SIZES SHOWN.
1y INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND
N WASHERS OF DIFFERENT SIZES.
of ‘gl g 5. DEAD END TEE MAY BE PLACED IN LINE WITH GUYS.
11— : ANCHOR SHACKLE SHALL BE USED IF NOT IN LINE.
5 6. REFER TO DRAWING 41 6138 FOR TYPICAL DEAD-END TEE
1 -« DETAILS.
N 7. ¥QUANTITIES DO NOT INCLUDE GUYING.
o 8. USE FIBERGLASS GUY INSULATORS, 10 FT LENGTH
- ULTIMATE STRENGTH 30,000 LBS AS REQUIRED.
,E J— J— Zo
| -
= | —
A SEE DRAWING 41 6138 REFERENCE DRAWINGS
FOR ALTERNATE
o r PR e P TIONS SEE NOTE 5 WOOD POLE STRUCTURES
2 GROUNDING DETAILS _ _ _ _ _ ____ __ ____ 41 1012
&= ‘ OGW ATTACHMENT OVERHEAD GROUND WIRE ASSEMBLY
215 n STRUCTURE (5°-30° LINE ANGLE) DETAILS FOR WOOD POLE STRUCTURES __ _ _ _ __ 41 1019
87 GROUND WIRES TENSION INSULATOR ASSEMBLIES
<& SINGLE STRING_ _ _ _ . ___ 41 1022
S< 5 DOUBLE STRING_ _ _ _ _ _ _ _ __ __ ______ 41 1023
S|g L T OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ _ _ __ 41 1031
3|5 - TYPE 3TA-1 STRUCTURES
5|3 ) STANDARD GUY ARRANGEMENT _ _ _ _ _ _ _ _ _ ___ 41 6125
T . TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ _ _ 41 6138
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DETAILS OF OGW BONDING AND ATTACHMENT
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TANGENT TYPE SS-0GW O TO 1° LINE ANGLE

STRUCTURE MATERIAL

QUANTITY
PART | ST DESCRIPTION
SS—OGW
1 1 POLE, SEE STRUCTURE LIST FOR HEIGHT
2 1 SHIELD WIRE SUPPORT BRACKET (HUGHES BROTHERS NO. 2812 OR
EQUAL)
3 1 BONDING CLIP (EQUAL TO BROOKS MANUFACTURER BC SERIES OR
HUGHES BROTHERS NO. 2727)
4 1 3x3x1/4 CURVED SQUARE WASHER WITH HOLE
5 AS REQD NO. 2 AWG, 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED
WITH 2" STAPLES
6 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL)

ATTACHED TO POLE

NOTE
BNK_INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.
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