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SINGLE “I” STRING: 1 x 25
(N = 4 BELLS: SPACING

25 KIPS
= 5.75")

DETAIL "C”

—H=—0"-6" VANG

45

5!_0"

+ 600kV DC
POLE CONDUCTOR

115'-0"
BASIC TOWER BODY

145'—0" TYPICAL HEIGHT FOR A 1500FT. SPAN (BASIC AND MEDIUM SUSPENSION)
65’_0"

13.5’

/ ‘
DETAIL D"

42'-0"

42'-0"

1 51_0”
BODY EXTENSION

65'—6"
MAXIMUM FINAL SAG AT MOT = 177°F

FOR EMERGENCY REGIME
Ipc =POLE / 3 = 4320 / 3 = 1440 A

\1 7’_8”

IN RULING SPAN = 1500 FT. (TOWER)
POLE CONDUCTOR ACSR "BLUEBIRD”

1 51_0”
LEG EXTENSION

CONCRETE LINE

34-5" > 34’0

REQUIRED GROUND CLEARENCE =

34!_0"

GROUND LINE

SASICAND MEDIUM SUSPENSION

Left Crossarm
Wind from Left

Right Crossarm
Wind from Right

Required Clea

rances

Mechanical

Electrical

+/- 600 kV DC
Pole Conductor

+/- 53 KV DC
Metal Return
Conductor

+/- 53 KV DC

MRC "I" String

Insulator Swing
Angle

+/- 53 KV DC

MRC "I" String

Insulator Swing
Angle

60 ° F, No Wind

Lightning Impulse Withstand Voltage

13.5' 2

o]

0

0'-6" VANG

60 ° F, Medium Wind: 6 psf

Switching Impulse Withstand Voltage

13.%9' 2

37°

60 ° F, Extreme Wind: 20.74 psf

Steady State, Normal Regime

69 °

—— DOUBLE V" — STRING: 2 x 50 = 100 KIPS
(N = 43 BELLS; SPACING = 6.75")
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DETAIL "C”
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BASIC & MEDIUM

TANGENT SUSPENSION TOWER

INSTALLATION & MAINTENANCE
VANG

)

DETAIL A

SEE NOTE 10

0'-10"

SEE NOTE 10
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DETAIL
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CORONA RING HOT BOX

DIAPHRAGM

REQUIRED

SECTION T-1

HORIZONTAL SECTION OF TOWER SHALL BE SQUARE ;
FROM THE WAIST DOWN BRACING MEMBERS SHALL BE THE
SAME ON BOTH THE TRANSVERSAL AND LONGITUDINAL
FACES, BUT THE ANGLE SIZES OF MEMBERS MAY DIFFER.

THE WIDTH OF THE TOWER BODY IN DIFFERENT SECTIONS
IS SUBJECT TO OPTIMIZATION.

CLEARANCE DIMENSIONS SHOWN ON TOWER DRAWING ARE
THE MINIMUMS TO BE PROVIDED FROM THE SURFACE OF
SUPPORTING STEEL AND OUTSTANDING LEGS OF WEBS TO
THE CORONA RING HOT BOX OR CONDUCTOR.

ALL TOWER TYPES SHALL BE DESIGNED TAKING INTO
CONSIDERATION THAT ANY COMBINATION (OF ADJACENT OR
DIAGONAL OPPOSITE LEGS) OF MINIMUM AND MAXIMUM
HEIGHT CAN BE USED WITH A COMMON PART OR WITH
ANY TOWER BODY EXTENSION.

ALL DIMENSIONS ARE IN FEET.

SWING ANGLES, LINE ANGLES, DEPARTURE ANGLES, ETC.
ARE BASED ON 360 DEGREES CIRCLES.

STEEL WORK CONSTRUCTION IS INFORMATIVE ONLY FOR
ESTIMATING PURPOSES.

BODY EXTENSIONS: +15FT, +30FT, +45FT, +60FT
LEG EXTENSIONS: +3FT TO +30FT, IN INCREMENTS OF:
OFT

DETAILED VANG ATTACHMENT INFORMATION WILL BE
PROVIDED AT FINAL DESIGN.

THE ANGLES SHOWN REFLECT THE MINIMUM AND MAXIMUM
INSULATOR POSITION UNDER AN EVERYDAY, 607, 6 PSF, &
00", 20.74 PSF CONDITION.

MRC e ke -

NO WIND POSITION\ i
|
- |

AVIAN HOT BOX

H x L = 40" x 607

& 2-2

THIS DRAWING WAS PREPARED BY POWER
ENGINEERS, INC. FOR A SPECIFIC PROJECT,
TAKING INTO CONSIDERATION THE SPECIFIC

AND UNIQUE REQUIREMENTS OF THE PROJECT.
REUSE OF THIS DRAWING OR ANY INFORMATION
CONTAINED IN THIS DRAWING FOR ANY PURPOSE
IS PROHIBITED UNLESS WRITTEN PERMISSION
FROM BOTH POWER AND POWER'S CLIENT IS
GRANTED.

DSGN CIM

5/21/14

DRN DVW

5/21/14

CKD CIM

5/21/14

UPDATED NOTE #10

6/16/14

DVW CIM CIM CIM

SCALE:

CONCEPTUAL DESIGN

6/6/14

DVW CIM CIM CIM

REV

REVISIONS

DATE

DRN | DSGN | CKD | APPD

REFERENCE DRAWINGS

FOR 22x34 DWG ONLY

NTS

2 POWER
XV ENGINEERS

CLEAN LINE ENERGY

JOB NUMBER

PLAINS AND EASTERN = 600kV HVDC LINE
BASIC AND MEDIUM SUSPENSION

132836

REV

/A

SELF SUPPORTING SUSPENSION TOWER O°-2°
MRC ABOVE (V—STRING)

SST—8—

DRAWING NUMBER

1




SST—-8-2_HEAVY_SUSP_0-2.DWG

SHIELD WIRE

6’—5%"

MAXIMUM  SHIELDING

ANGLE 15

\J/

+ 03kV DC MRC%

191_4"

0'-6" VANG

Sl

| DETAIL A7
|/”
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SINGLE "I” STRING: 1 x 40

= 40 KIPS
(N = 4 BELLS: SPACING = 6.75")

DETAIL "C"

~

50’_0”

391_0%11 > 41_077

45-

SCl

13.5'

5’_0”

+ 600kV DC
POLE CONDUCTOR

120'-0"
BASIC TOWER BODY

150°=0" TYPICAL HEIGHT FOR A 1500FT. SPAN (HEAVY SUSPENSION)
65'-0"

DETAIL D"

48'-0"

48'-0"

65’_6”
MAXIMUM FINAL SAG AT MOT = 177°F

FOR EMERGENCY REGIME

N RULING SPAN = 1500 FT. (TOWER)
lpc = IPOLE / 3 = 4320 / 3 = 1440 A

POLE CONDUCTOR ACSR "BLUEBIRD”

1 51_0”
BODY EXTENSION

1 51_0”
LEG EXTENSION

jYW
ij

CONCRETE LINE

GROUND

34-5" > 34'-0"

REQUIRED GROUND CLEARENCE =

LINE

34,_0”

1 ,_O”

291_0”

HEAVY

TANGENT SUSPENSION TOWER

HEAVY SUSPENSION

Left Crossarm
Wind from Left

Right Crossarm
Wind from Right

Required Clearances

Mechanical Electrical

+/- 600 kV DC
Pole Conductor

+/- 53 KV DC
Metal Return
Conductor

+/- 53 KV DC

MRC "I" String

Insulator Swing
Angle

+/- 53 KV DC

MRC "I" String

Insulator Swing
Angle

60 ° F, No Wind

Lightning Impulse Withstand Voltage

13.85'

o]

0

60 ° F, Medium Wind: 6 psf

Switching Impulse Withstand Voltage

13.9'

37°

60 ° F, Extreme Wind: 20.74 psf

Steady State, Normal Regime

69 °

—— DOUBLE "V — STRING: 2 x 66 = 132 KIPS
(N = 44 BELLS; SPACING = 7.625")
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\
S
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DETAIL "C”
INSTALLATION & MAINTENANCE

VANG

SEE NOTE 10
SEE NOTE 10

DETAIL "B”

191_4”

g8'-11"

41_4”

CORONA RING HOT

DETAIL D"

BOX

DIAPHRAGM

REQUIRED

SECTION

1-1

NOTES

1.

& 2-7

HORIZONTAL SECTION OF TOWER SHALL BE SQUARE ;
FROM THE WAIST DOWN BRACING MEMBERS SHALL BE THE
SAME ON BOTH THE TRANSVERSAL AND LONGITUDINAL
FACES, BUT THE ANGLE SIZES OF MEMBERS MAY DIFFER.

THE WIDTH OF THE TOWER BODY IN DIFFERENT SECTIONS
IS SUBJECT TO OPTIMIZATION.

CLEARANCE DIMENSIONS SHOWN ON TOWER DRAWING ARE
THE MINIMUMS TO BE PROVIDED FROM THE SURFACE OF
SUPPORTING STEEL AND OUTSTANDING LEGS OF WEBS T0O
THE CORONA RING HOT BOX OR CONDUCTOR.

ALL TOWER TYPES SHALL BE DESIGNED TAKING INTO
CONSIDERATION THAT ANY COMBINATION (OF ADJACENT OR
DIAGONAL OPPOSITE LEGS) OF MINIMUM AND MAXIMUM
HEIGHT CAN BE USED WITH A COMMON PART OR WITH
ANY TOWER BODY EXTENSION.

ALL DIMENSIONS ARE IN FEET.

SWING ANGLES, LINE ANGLES, DEPARTURE ANGLES, ETC.
ARE BASED ON 360 DEGREES CIRCLES.

STEEL WORK CONSTRUCTION IS INFORMATIVE ONLY FOR
ESTIMATING PURPOSES.

BODY EXTENSIONS: +158FT, +350FT, +45FT, +60FT
LEG EXTENSIONS: +3FT TO +30FT, IN INCREMENTS OF:
oFT

DETAILED VANG ATTACHMENT INFORMATION WILL BE
PROVIDED AT FINAL DESIGN.

THE ANGLES SHOWN REFLECT THE MINIMUM AND MAXIMUM
INSULATOR POSITION UNDER AN EVERYDAY, 607, 6 PSF, &
60", 20.74 PSF CONDITION.

MRC m——— - -

AVIAN HOT BOX
H x L = 40" x 60

THIS DRAWING WAS PREPARED BY POWER
ENGINEERS, INC. FOR A SPECIFIC PROJECT,
TAKING INTO CONSIDERATION THE SPECIFIC

AND UNIQUE REQUIREMENTS OF THE PROJECT.
REUSE OF THIS DRAWING OR ANY INFORMATION
CONTAINED IN THIS DRAWING FOR ANY PURPOSE
IS PROHIBITED UNLESS WRITTEN PERMISSION
FROM BOTH POWER AND POWER'S CLIENT IS
GRANTED.
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1 3 4 5 6 7 | 8
NOTES
1. WIRE TENSIONS PROVIDED PER SUBCONDUCTOR. VECTOR LOADS
PROVIDED PER PHASE.
/LA 2. LOAD CASE (9) TO BE APPLIED TO ONLY 1 SHIELD WIRE
T T ATTACHMENT POINT (MOST SEVERE). APPLY LOAD CASE (8) TO
J A A ALL OTHER ATTACHMENT POINTS.
V V
AL L 3. LOAD CASE (10A) TO BE APPLIED TO ONLY 1 SUB—CONDUCTOR
l l (IN THE BUNDLE) AT ATTACHMENT POINT (MOST SEVERE) OF
Te Te ONE POLE (POSITIVE OR NEGATIVE). APPLY LOAD CASE (8) TO
ALL OTHER ATTACHMENT POINTS.
Ve v,
4, LOAD CASE (10B) TO BE APPLIED TO ONLY 1 MRC ATTACHMENT
POINT (MOST SEVERE). APPLY LOAD CASE (8) TO ALL OTHER
W W ATTACHMENT POINTS.
EM EM
* * 5. THE WEIGHT OF CLAMP FOR SHIELD WIRE AND INSULATOR FOR
f # POLE CONDUCTOR AND METAL RETURN CONDUCTOR FOR THE
Wey Wey BASIC, MEDIUM, AND HEAVY SUSPENSION ARE PROVIDED IN
TABLE 1. THESE WEIGHTS HAVE BEEN INCLUDED IN THE LOADING
DESIGN PARAMETERS BASIC TANGENT MEDIUM HEAVY TANGENT TREE FORCES. FOR WIND ON CLAMPS / INSULATORS, USE AREA
TANGENT EXPOSED TO WIND FROM TABLE 1.
RULING |MIN WT| WIND |MAX WT| WIND |MAX WT| WIND |MAXWT| 6. APPLY AN OLF OF 1.5 ON STRUCTURE WEIGHT FOR LOAD CASES
WIRE WIRE TYPE STRAND | WEIGHT | DIA. | INS. WT | ANGLE | o5 \\ | spaN | SPAN | SPAN | SPAN | SPAN | SPAN | SPAN 1,7,8,9,10 & 12.
(allst) | (Ibs./ft.) | (in.) (bs.) | (deg) () (ft) (ft) () ) (ft) () (i)
N - ' ' ' ' ' ' ' ' 7. APPLY AN OLF OF 1 ON STRUCTURE WEIGHT FOR LOAD CASES
P * | A |(1)- OPGW (49ay 85acs-2c 1-1427) NA 0473 | 0.591 - 2° 1500 100 1500 | 2250 | 1800 | 2700 | 2500 | 3750 2,3,456 & 11.
- - B [(3)-2156 KCMACSR "Blueblrt:ll 84/19 | 2511 LB | e g 20 1500 100 1500 | 2250 | 1800 | 2700 | 2500 | 3750 | . oo pececUpe oN THE STRUCTURE SHALL BE APPLIED
C (1) - 1780 KCM ACSR "Chukar 84/19 2.075 1.602 2 1500 100 1500 2250 1800 2700 2500 3750 WITH THE WIND SHAPE FACTORS PER NESC 2012 RULE 252 B.
i i 9. THE STRUCTURE SHALL BE DESIGNED FOR AN ADDITIONAL LOAD
CASE 13, FOR LOADS ANTICIPATED DUE TO RIGGING FOR WIRE
CLIP IN DURING CONSTRUCTION. LOADS SHALL BE APPLIED AS
FOLLOWS:
WEATHER CASES OVERLOAD FACTORS WIRE TENSIONS
RADIAL AT ONE PHASE LOCATION, APPLY LOAD (W) DIRECTLY
DESCRIPTION TEMP |~ |WIND| WIND | TENSION | VERTICAL A B c ABOVE THE WORKPOINT. EACH LOCATION SHOULD BE
(7| gy |IPsT| OLF OLF OLF (Ibs.) (Ibs.) (Ibs.) ANALYZED SEPARATELY;
_ 1. NESC HEAVY 0 050 | 400 | 250 1.65 1.50 8860 23761 | 20982 DC—BASIC W, = 26,650 LBS.
2. NESC EXTREME WIND 60 | 000 [2074| 1.00 1.00 1.00 6716 20564 | 18208 DC—-MEDIUM Wy = 31,750 LBS.
WIND ON STRUCTURE 3. NESC EXTREME WIND - YAW 45° 60 0.00 | 10.36 1.00 1.00 1.00 4803 16161 14029 DC—HEAVY Wy = 43,600 LBS.
0
4. NESC EXTREME WIND- LONGITUDINAL 90 60 | 000 | 0.00| 1.00 1.00 1.00 3647 14176 | 12057 APPLY LOAD CASE (6) TO ALL OTHER ATTACHMENT POINTS,
5. NESC EXTREME ICE WITH CONCURRENT WIND 15 | 100 | 410 | 1.00 1.00 1.00 12166 20993 | 26697
6. EVERYDAY 60 | 000 | 0.00 | 1.00 1.00 1.00 3647 14176 | 12057 10. ALL TOWER MEMBERS TO WITHSTAND A VERTICAL LOAD OF
7. CONSTRUCTION SNUB OFF 3:1 0 000 | 0.00 | 1.50 1.50 1.50 4088 15627 | 13349 350LBS APPLIED AT THEIR MIDPOINT WITH NO OTHER LOADS
8. STRINGING INTACT 0 | 000 | 400 | 150 150 150 4304 15063 | 13686 ACTING.
3013 (A)/ 11. CASE 6 SHALL INCLUDE AN ADDITIONAL 800LB LOAD
0 0.00 | 4.00 1.50 1.50 1.50 p 15963 13686 : (Wey) AT
9. STRINGING/BROKEN SHELDWIRE 0(B) THE TIP OF EACH ARM TO ACCOUNT FOR MAINTENANCE WITH
TWO MEN AND EQUIPMENT,
0 000 | 4.00 | 1.50 1.50 1.50 4304 }ggg (g‘)i 13686
10a. STRINGING/BROKEN CONDUCTOR (8) 12. FOR STRUCTURES IN OKLAHOMA STATE, IT WILL BE USED
+LONGITUDINAL 9580 (A) LOADING CASE 1 "NESC HEAVY”. FOR ARKANSAS AND
(TOWARDS AHEAD SPAN) 10b. STRINGING/BROKEN MRC M| B =] LA e e i == | o E JVE‘LNLNEBSESEREESJ@ES: QYHEL(%*‘B‘QGC ACSAESEQW ,,NNEESSCC MHEES‘VJM,,
11. TORNADO WIND - STRUCTURE ONLY 60 | 0.00 |63.10 - - - - - - '
12. NESC MEDIUM (SEE NOTE 12) 15 0.25 | 4.00 2.50 1.65 1.50 6446 19147 16662 13. LOAD CASE 11 SHALL BE APPLIED ON STRUCTURE ONLY,
*(A)= AHEAD SPAN TENSION, (B)= BACK SPAN TENSION IN TRANSVERSE, 45°, LONGITUDINAL DIRECTIONS.
= <+ TRANSVERSE
TABLE 1
' CLAMP / INSULATOR PARAMETERS
TOWER TYPE BASIC, MEDIUM HEAVY
+VERTICAL
TOTAL
AREA | TOTAL WEIGHT AREA WEIGHT
SIGN _CONVENTION
“OR LOADS WIRE WIRE TYPE CLAMP / INSULATOR TYPE EXPOSED (INCLUDING EXPOSED | (INCLUDING
- LENGTH | DIAMETER | TO WIND | HARDWARE) UTS | LENGTH | DIAMETER | TO WIND | HARDWARE) UTS
2 tls
[FT] [IN] [FT°] [LBS] [KIPS] |  [FT] [IN] [FT°] [LBS] [KIPS]
A |(1)- OPGW (49ay 85acs-2c 1-1427) |Suspension Clamp 0.83 2 0.14 22 15.75 | 0.83 2 0.14 22 15.75
Double "V" String Suspension 2x50=100 kips 100 33.5 132
B |(3)-2156 KCM ACSR "Bluebird" (Basic, Medium) 29.17 13 31.6 4832 (ONE | (ONE 15 41.8 6765 (ONE
Double "V" String Suspension 2x66=132 kips (Heavy) |(ONE SIDE) [ (ONE SIDE) |(ONE SIDE)| (BOTH SIDES) | SIDE) | SIDE) [(ONE SIDE)|(ONE SIDE)|(BOTH SIDES) |  SIDE)
Single "I" String Suspension 1x25 =25 kips
(Basic, Medium)
Single "I" String Suspension 1x40 =40 kips
C |[(1)- 1780 KCM ACSR "Chukar" (Heavy) 4 i ] 1.83 150 25 4 13 2.2 180 40
THIS DRAWING WAS PREPARED BY POWER CIM 5/21/14
LA CLEAN LINE ENERGY 708 NUMBER | RNV
TAKING INTO CONSIDERATION THE SPECIFIC
AND UNIQUE REQUIREMENTS OF THE PROJECT. CKD CIM 5/21/14 ﬂ POWER PLAINS AND EASTERN £ 600kV HVDC LINE 132856 A
REUSE OF THIS DRAWING OR ANY INFORMATION - BASIC , MEDIUM AND HEAVY SUSPENSION
CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE: NTS ENGINEERS DRAWING NUMBER
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BASIC SUSPENSION - MAX WEIGHT

MEDIUM SUSPENSION - MIN WEIGHT

LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
E—— Va Ta L Ve To Le Ve Te Le STR:’J";';‘EROEN( s DESCRIPTION Va Ta La Ve Ts Le Ve Te Le smml:'gr\?EN( os)
1. NESC HEAVY 4.00 2.50 0.00 47.00 14.50 0.00 11.70 4.50 0.00 10.00 1. NESC HEAVY 0.30 2.90 0.00 9.10 16.60 0.00 0.80 5.20 0.00 10.00
2. NESC EXTREME WIND 1.10 1.80 0.00 21.80 15.90 0.00 4.90 4.80 0.00 23.00 2. NESC EXTREME WIND 0.10 2.10 0.00 5.60 18.60 0.00 0.40 5.70 0.00 23.00
3 NESC EXTREME WIND- YAW 45° 1.10 1.00 -0.10 21.80 2.60 -0.10 4.90 2.60 -0.10 16.30 3. NESC EXTREME WIND- YAW 45° 0.10 1.0 -0.10 5.60 10.00 -0.10 0.40 3.00 -0.10 16.30
4 NESC EXTREME WIND- LONGITUDINAL 90° 1.10 0.20 0.0 21.80 1.50 -0.10 4.90 0.50 -0.10 23.00 4. NESC EXTREME WIND- LONGITUDINAL 90° 0.10 0.20 -0.10 5.60 1.50 -0.10 0.40 0.50 -0.10 23.00
5 NESC EXTREME ICE WITH CONCURRENT WIND 5.60 1.80 0.00 45.00 9.00 0.00 12.20 2.80 0.00 410 5. NESC EXTREME ICE WITH CONCURRENT WIND 0.30 2.10 0.00 6.70 10.10 0.00 0.80 3.20 0.00 410
6. EVERYDAY 1.10 0.20 0.00 21.80 1.50 0.00 4.90 0.50 0.00 0.00 6. EVERYDAY 0.10 0.20 0.00 5.60 1.50 0.00 0.40 0.50 0.00 0.00
7. CONSTRUCTION SNUB OFF 3:1 2.80 -0.30 0.30 34.40 -9 50 2.60 9.80 -0.70 0.80 0.00 7. CONSTRUCTION SNUB OFF 3:1 2.80 -0.30 0.30 34.40 -2.50 2.60 9.80 -0.70 0.80 0.00
8. STRINGING INTACT 1.70 0.70 0.00 32.70 6.50 0.00 7.30 2.00 0.00 6.00 8. STRINGING INTACT 0.20 0.80 0.00 8.40 7.30 0.00 0.60 2.20 0.00 6.00
9. STRINGING/BROKEN SHIELDWIRE 1.70 0.60 4.60 32.70 & ED 0.00 7.30 2.00 0.00 6.00 9. STRINGING/BROKEN SHIELDWIRE 0.20 0.70 4.60 8.40 7.30 0.00 0.60 2.20 0.00 6.00
10a. STRINGING/BROKEN CONDUCTOR 1.70 0.70 0.00 32.70 6.00 16.90 7.30 2.00 0.00 6.00 10a. STRINGING/BROKEN CONDUCTOR 0.20 0.80 0.00 8.40 6.80 16.90 0.60 2.20 0.00 6.00
10b. STRINGING/BROKEN MRC 1.70 0.70 0.00 32.70 6.50 0.00 7.30 1.50 14.40 6.00 10b. STRINGING/BROKEN MRC 0.20 0.80 0.00 8.40 7.30 0.00 0.60 1.70 14.40 6.00
11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.10 11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.10
12.NESC MEDIUM (SEE NOTE 12) 2.60 1.80 0.00 39.10 | 11.80 0.00 9.30 3.60 0.00 10.00 12.NESC MEDIUM (SEE NOTE 12) 0.20 2.10 0.00 8.70 13.50 0.00 0.70 4.20 0.00 10.00
BASIC SUSPENSION - MIN WEIGHT HEAVY SUSPENSION - MAX WEIGHT
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
DESCRIPTION Va Ta La Vs Ts Ls Ve Tc Lc S'I'R:,JV(;l:'l[jROEN( psf) DESCRIPTION Va Ta La Vs Ts Ls Ve Tc Lc S'I'R:,JV(;I::S ISEN( psf)
1. NESC HEAVY 0.30 2.50 0.00 9.10 14.50 0.00 0.80 4.50 0.00 10.00 1. NESC HEAVY 6.60 3.90 0.00 76.30 21.40 0.00 19.30 6.70 0.00 10.00
2. NESC EXTREME WIND 0.10 1.80 0.00 5.60 15.90 0.00 0.40 4.80 0.00 23.00 2. NESC EXTREME WIND 1.80 2.80 0.00 35.10 25.00 0.00 8.00 7.60 0.00 23.00
3. NESC EXTREME WIND- YAW 45° 0.10 1.00 -0.10 5.60 8.60 -0.10 0.40 2.60 -0.10 16.30 3. NESC EXTREME WIND- YAW 45° 1.80 1.50 -0.10 35.10 13.20 -0.10 8.00 4.00 -0.10 16.30
4. NESC EXTREME WIND- LONGITUDINAL 90° 0.10 0.20 NS 5.60 1.50 -0.10 0.40 0.50 -0.10 23.00 4. NESC EXTREME WIND- LONGITUDINAL 90° 1.80 0.20 -0.10 35.10 1.50 -0.10 8.00 0.50 -0.10 23.00
5. NESC EXTREME ICE WITH CONCURRENT WIND 0.30 1.80 0.00 6.70 9.00 0.00 0.80 2.80 0.00 4.10 5. NESC EXTREME ICE WITH CONCURRENT WIND 9.30 2.70 0.00 73.70 12.80 0.00 20.10 4.10 0.00 410
6. EVERYDAY 0.10 0.20 0.00 5.60 1.50 0.00 0.40 0.50 0.00 0.00 6. EVERYDAY 1.80 0.20 0.00 35.10 1.50 0.00 8.00 0.50 0.00 0.00
7. CONSTRUCTION SNUB OFF 3:1 2.80 -0.30 0.30 34.40 -2.50 2.60 9.80 -0.70 0.80 0.00 7. CONSTRUCTION SNUB OFF 3:1 2.80 -0.30 0.30 34.40 -2.50 2.60 9.80 -0.70 0.80 0.00
8. STRINGING INTACT 0.20 0.70 0.00 8.40 6.50 0.00 0.60 2.00 0.00 6.00 8. STRINGING INTACT 2.70 1.00 0.00 52.60 9.20 0.00 12.00 2.80 0.00 6.00
9. STRINGING/BROKEN SHIELDWIRE 0.20 0.60 4.60 8.40 6.50 0.00 0.60 2.00 0.00 6.00 9. STRINGING/BROKEN SHIELDWIRE 2.70 0.90 4.60 52.60 9.20 0.00 12.00 2.80 0.00 6.00
10a. STRINGING/BROKEN CONDUCTOR 0.20 0.70 0.00 8.40 6.00 16.90 0.60 2.00 0.00 6.00 10a. STRINGING/BROKEN CONDUCTOR 2.70 1.00 0.00 52.60 8.60 16.90 12.00 2.80 0.00 6.00
10b. STRINGING/BROKEN MRC 0.20 0.70 0.00 8.40 6.50 0.00 0.60 1.50 14.40 6.00 10b. STRINGING/BROKEN MRC 2.70 1.00 0.00 52.60 9.20 0.00 12.00 2.30 14.40 6.00
11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.10 11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.10
12.NESC MEDIUM (SEE NOTE 12) 0.20 1.80 0.00 8.70 11.80 0.00 0.70 3.60 0.00 10.00 12.NESC MEDIUM (SEE NOTE 12) 4.20 2.70 0.00 63.10 17.50 0.00 15.20 5.40 0.00 10.00
MEDIUM SUSPENSION - MAX WEIGHT HEAVY SUSPENSION - MIN WEIGHT
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
DESCRIPTION Va T La Vs Te Ls Ve T Le smmb:'g;e”( bs) DESCRIPTION Va Ta La Ve Te Le Ve e L smmﬁ@( psf)
1. NESC HEAVY 4.70 2.90 0.00 54.90 | 16.60 000 | 14.00 | 520 | 0.00 10.00 1. NESC HEAVY il il e L B ol o 6.70 | 0.00 10.00
2. NESC EXTREME WIND 1.30 2.10 0.00 2520 | 18.60 0.00 5.80 570 | 0.00 23.00 2. NESC EXTREME WIND 10 2500 a0 750 = a0 B 760 | 0.00 23.00
3. NESC EXTREME WIND- YAW 45° 1.30 110 | -010 | 2520 | 1000 | 010 | 58 | 3.00 | -0.10 16.30 3. NESC EXTREME WIND- YAW 45° Q.10 150 | 010 { 7.60 | 13.20 | -0.10 { 040 | 400 | -0.10 150
4 NESC EXTREME WIND- LONGITUDINAL 90° 130 0.20 _0.10 2520 150 20.10 5 80 0.50 20.10 23.00 4. NESC EXTREME WIND- LONGITUDINAL 90° 0.10 0.20 -0.10 7.60 1.50 -0.10 0.40 0.50 -0.10 23.00
5. NESC EXTREME ICE WITH CONCURRENT WIND |  6.70 2.10 000 | 53.00 | 1010 | 000 | 1460 | 3.20 | 0.00 410 ©. NESC EXTREME ICE WITH CONCURRENT WIND | 0.30 2.70 0.00 860 | 1280 | 000 | 080 | 410 | 0.00 4.10
6. EVERYDAY 1.30 0.20 0.00 25.20 1.50 0.00 580 | 0.50 | 0.00 0.00 6. EVERYDAY 10 B.40 00 76D 1.0 a.an 040 | 050 | 0.00 0.00
7 CONSTRUCTION SNUB OFF 31 2 B T — —r— T — T T —— 0.00 7. CONSTRUCTION SNUB OFF 3:1 2.80 -0.30 0.30 34.40 -2.50 2.60 9.80 -0.70 0.80 0.00
8. STRINGING INTACT 2.00 0.80 000 | 3780 | 7.30 0.00 870 | 220 | 0.00 6.00 8. STRINGING INTACT i Ll Bi08 1230 240 B.00 060 | 280 | 0.00 6.00
9. STRINGING/BROKEN SHIELDWIRE 2.00 0.70 460 | 37.80 | 7.30 000 | 870 | 220 | o0.00 6.00 9. STRINGING/BROKEN SHIELDWIRE 0.20 e S | see | SR 000 | 060 | 280 | 0.00 6.00
10a. STRINGING/BROKEN CONDUCTOR 2.00 0.80 0.00 37.80 6.80 16.90 3.70 220 0.00 6.00 10a. STRINGING/BROKEN CONDUCTOR 0.20 1.00 0.00 11.30 8.60 16.90 0.60 2.80 0.00 6.00
10b. STRINGING/BROKEN MRC 2.00 0.80 0.00 37.80 730 0.00 370 1.70 14.40 6.00 10b. STRINGING/BROKEN MRC 0.20 1.00 0.00 11.30 9.20 0.00 0.60 2.30 14.40 6.00
11. TORNADO WIND - STRUCTURE ONLY 000 | 000 | 000 | ooo | 000 | 000 | 000 | 000 | 0.00 63.10 11. TORNADO WIND - STRUCTURE ONLY 000 | 000 | 000 { 000 | 000 , 000 }| 0.00 | 000 | 0.00 6o, 1D
12.NESC MEDIUM (SEE NOTE 12) 3.10 2.10 000 | 4540 | 1350 | 000 | 11.10 | 420 | o0.00 10.00 INESL WERIM (aFE NOITE 15) uz0 =50 Oh0 | L.e0 | Ans0 | 800 | Uad | o4 | 00D 10.00
ST CLEAN LINE ERERGY
AND UNIQUE REQUIREMENTS OF THE PROJECT. CKD C‘M S/QW/W 4 ﬁﬂ POWER PLA'NS AND EASTERN i 600k\/ H\/DC I_lNE w32836 A
REUSE OF THIS DRAWING OR ANY INFORMATION ‘!‘b BASIC , MEDIUM AND HEAVY SUSPENSION
CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE: NTS ENGINEERS DRAWING NUMBER
EROPQOEjﬁ‘HTEgouNEEESASNDWE‘;TWEENR,;’EMESNST‘OE A |CONCEPTUAL DESIGN 6/6/14 DVW CIM CIM CIM SELF SUPPORTING SUSPENSION TOWER 0°—2° SST— 8 . 4
GRANTED REV REVISIONS DATE | DRN | DSGN| CKD | APPD REFERENCE DRAWINGS FOR 22434 DG ONLY MRC ABOVE (V—STRING)—LOAD DRAWING
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SST-10-1

15’_1”

DETAIL "A”

SHIELD WIRE \

DETAIL A

b}
32

4£'-10

Sl
MAXIMUM SH\ELD\NG
| =

21 ,_2”

451_0”

ANGLE
t 53kV DC MRC

Sl

I T 475’ J5
’2’ 75° 2
3 —J/z’2 27

DETAIL "B”

MAXIMUM  SHIELDING

ANGLE W5°ﬂ\

8’—4%”> 4;_01’

SINGLE 1"
(N =

STRING: 1 x 40 =

4 BELLS: SPACING =

DETAIL "C”

40 KIPS
6.75")

OMALL ANGLE SUSPENSION

NOTES

Left Crossarm
Wind from Left

Right Crossarm
Wind from Right

Required Clearances

Mechanical

Electrical

+/- 600 kV DC
Pole Conductor

+/- 53 KV DC
Metal Return
Conductor

+/- 53 KV DC

MRC "I" String

Insulator Swing
Angle

+/- 53 KV DC
MRC "I" String
Insulator Swing

IS SUBJECT TO OPTIMIZATION.

Angle
THE CORONA RING HOT BOX.

60 ° F, No Wind

Lightning Impulse Withstand Voltage

13.5'

2!

39°

9°

60 ° F, Medium Wind: 6 psf

Switching Impulse Withstand Voltage

13.%'

2!

54 °

99 °

60 ° F, Extreme Wind: 20.74 psf

Steady State, Normal Regime

0.75'

74 °

63 °

36'—63"> 20'-6"

8,_3”

13.5’

/'*’?.5’

13.5°

8,_3”

t 600kV DC
POLE CONDUCTOR

20

3.5

7

DETAIL "D

55!_5"

55’_5”

o

115'-0"
BASIC TOWER BODY

145'—-0" TYPICAL HEIGHT FOR A 1500FT. SPAN
70’_0”

L TRIPLE V" — STRING: 3 x 50 =
(N = 43 BELLS; SPACING =

150 KIPS
6.75")

1 5!_0"
BODY EXTENSION

1 5!_0”
LEG EXTENSION

65,_6”
MAXIMUM FINAL SAG AT MOT = 177°F

CONCRETE LINE

GROUND LINE

341_0”

345" > 340"

REQUIRED GROUND CLEARENCE =

1'-0"

30'-0"

SMALL ANGLE SUSPENSION

TOWER

IN RULING SPAN = 1500 FT. (TOWER)

POLE CONDUCTOR ACSR "BLUEBIRD"

| . FOR EMERGENCY REGIME
PC ='POLE / 3 = 4320 / 3 = 1440 A

REFERENCE LINE

o

LEFT

2,] 1_2”

DETAIL "A

SEE NOTE 11

- SEE NOTE 11

21 ’_2”

LEFT

CROSSARM

O,_G”

DETAIL "C”

ANY TOWER BODY EXTENSION.
5. ALL DIMENSIONS ARE IN FEET.

4. ALL TOWER TYPES SHALL BE DESIGNED TAKING INTO
CONSIDERATION THAT ANY COMBINATION (OF ADJACENT OR
DIAGONAL OPPOSITE LEGS) OF MINIMUM AND MAXIMUM
HEIGHT CAN BE USED WITH A COMMON PART OR WITH

1. HORIZONTAL SECTION OF TOWER SHALL BE SQUARE ;
FROM THE WAIST DOWN BRACING MEMBERS SHALL BE THE
SAME ON BOTH THE TRANSVERSAL AND LONGITUDINAL
FACES BUT THE ANGLE SIZES OF MEMBERS MAY DIFFER.

2. THE WIDTH OF THE TOWER BODY IN DIFFERENT SECTIONS
5. CLEARANCE DIMENSIONS SHOWN ON TOWER DRAWING ARE

THE MINIMUMS TO BE PROVIDED FROM THE SURFACE OF
SUPPORTING STEEL AND OUTSTANDING LEGS OF WEBS TO

6.  SWING ANGLES, LINE ANGLES, DEPARTURE ANGLES, ETC.

DETAIL "B”

INSTALLATION & MAINTENANCE
VANG

9'—11"

ESTIMATING PURPOSES.

TOWER.

oFT

10.
PROVIDED AT FINAL DESIGN.

ARE BASED ON 360 DEGREES CIRCLES.

9. BODY EXTENSIONS: +15FT, +30FT, +45FT, +60FT
LEG EXTENSIONS: +5FT TO +30FT, IN INCREMENTS OF:

DETAILED VANG ATTACHMENT INFORMATION WILL BE

STEEL WORK CONSTRUCTION IS INFORMATIVE ONLY FOR

8. THE CONDUCTOR PHASE SPACING SHOULD NOT BE LESS
THAN THAT OF THE TANGENT V—=STRING SUSPENSION

T1. THE ANGLES SHOWN REFLECT THE MINIMUM AND MAXIMUM
INSULATOR POSITION UNDER AN EVERDAY, 60°, NO WIND,
60°, 6 PSF & 60°, 20.74 PSF CONDITION.

7-10" 510"

MRC
NO WIND POSITION —

AVIAN "HOT BOX”
H x L = 40" x 60

4’—11”\\x
.

DETAIL D"

1!!

CORONA RING HOT BOX

MRC
NO WIND POSITION

LEFT

DIAPHRAGM

REQUIRED

SECTION 1-1 & 2-7

RIGHT

AVIAN "HOT BOX”
H x L = 40" x 607

THIS DRAWING WAS PREPARED BY POWER
ENGINEERS, INC. FOR A SPECIFIC PROJECT,
TAKING INTO CONSIDERATION THE SPECIFIC

AND UNIQUE REQUIREMENTS OF THE PROJECT.
REUSE OF THIS DRAWING OR ANY INFORMATION
CONTAINED IN THIS DRAWING FOR ANY PURPOSE
IS PROHIBITED UNLESS WRITTEN PERMISSION
FROM BOTH POWER AND POWER'S CLIENT IS
GRANTED
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SST—=10-2_SMALL_LOADS_2-10.DWG

1 2 3 4 | 5 | 6 | 7 8
L L DESIGN PARAMETERS
d d RULING | MIN WT| WIND |MAXWT
i Ta J Ta WIRE WIRE TYPE S(ngn mi'?:; I(Ji:ﬁ "\'“SBS“;T A(':g';l')E SPAN | SPAN | SPAN | SPAN NOTES
v Le e ) - ' ' (ft.) (ft.) (ft.) (ft.) ==
yd 1 . A |(1) - OPGW (49ay 85acs-2¢ 1-1427) NA 0.473 0.591 e 10° 1500 100 1800 2700 1. WIRE TENSIONS PROVIDED PER SUBCONDUCTOR. VECTOR LOADS
J ¢ l l ¢ B [(3)-2156 KCM ACSR "Bluebird" 84/19 2.511 1762 | o 10° 1500 100 1800 2700 PROVIDED PER PHASE.
Ve Ve C (1) - 1780 KCM ACSR "Chukar" 84/19 2.075 1.602 10° 1500 100 1800 2700 2. LOAD CASE (9) TO BE APPLIED TO ONLY 1 SHIELD WIRE
ATTACHMENT POINT (MOST SEVERE). APPLY LOAD CASE (8) TO
WEATHER CASES OVERLOAD FACTORS WIRE TENSIONS ALL OTHER ATTACHMENT POINTS.
RADIAL
Wy, Wey, DESCRIPTION TEMP | .- |WIND| WIND | TENSION | VERTICAL A B c 3. LOAD CASE (10A) TO BE APPLIED TO ONLY 1 SUB—CONDUCTOR
| * (°F) ) (psf) | OLF OLF OLF (Ibs.) (Ibs.) (Ibs.) (IN THE BUNDLE) AT ATTACHMENT POINT (MOST SEVERE) OF
(in.) ONE POLE (POSITIVE OR NEGATIVE). APPLY LOAD CASE (8) TO
$ $ 1. NESC HEAVY 0 0.50 4.00 2.50 1.65 1.50 8860 23761 20982 ALL OTHER ATTACHMENT POINTS.
We We 2. NESC EXTREME WIND 60 0.00 |[20.74| 1.00 1.00 1.00 6716 20564 18208 L LOAD CASE (108) T B APPLIED 0 ONLY 1 WRC ATTACLUENT
3. NESC EXTREME WIND - YAW 45° 60 0.00 |10.36| 1.00 1.00 1.00 4803 16161 14029 " POINT (MOST< SE@ERD. APPLY LOAD CASE (8) TO ALL OTHER
4. NESC EXTREME WIND- LONGITUDINAL 90° 60 0.00 | 0.00 1.00 1.00 1.00 3647 14176 12057 ATTACHMENT POINTS.
5. NESC EXTREME ICE WITH CONCURRENT WIND 15 1.00 | 4.10 1.00 1.00 1.00 12166 29993 26697 5 ALL TOWER MEMBERS TO WITHSTAND A VERTICAL LOAD OF
6. EVERYDAY 60 0.00 | 0.00 1.00 1.00 1.00 3647 14176 12057 350LBS APPLIED AT THEIR MIDPOINT WITH NO OTHER LOADS
7. CONSTRUCTION SNUB OFF 3:1 0 0.00 | 0.00 1.50 1.50 1.50 4088 15627 13349 ACTING.
‘ i OS] H | B | R | e L i 30:‘2(21 I L . 6. APPLY AN OLF OF 1.5 ON STRUCTURE WEIGHT FOR LOAD CASES
. . 1,7,8,9,10 & 12.
8 9. STRINGING/BROKEN SHIELDWIRE 0 Bt | R e 1.1 = 0(B) * i TR
Ts 15 14367 (A) / 7. APPLY AN OLF OF 1 ON STRUCTURE WEIGHT FOR LOAD CASES
0 0.00 | 4.00 1.50 1.50 1.50 4304 .| 13686 2,3456 & 11.
Vg Vg 10a. STRINGING/BROKEN CONDUCTOR 10631 (B)
9580 (A) 8. THE WIND PRESSURE ON THE STRUCTURE SHALL BE APPLIED
10b. STRINGING/BROKEN MRC 0 0.00 | 4.00 1.50 1.50 1.50 4304 15963 /0 (B)* WITH THE WIND SHAPE FACTORS PER NESC 2012 RULE 252.B.
1., TORRADEFAINE — STRENTURE DR €0 | Do) B31B) - X X X X X 9. THE STRUCTURE SHALL BE DESIGNED FOR AN ADDITIONAL LOAD
12. NESC MEDIUM (SEE NOTE 12) 15 0.25 | 4.00 2.50 1.65 1.50 6446 19147 16662 CASE 13, FOR LOADS ANTICIPATED DUE TO RIGGING FOR WIRE
*(A)= AHEAD SPAN TENSION, (B)= BACK SPAN TENSION %\LPLO\VNVSDUR\NG CONSTRUCTION. LOADS SHALL BE APPLIED AS
=RSLL A LE SHBTENANNN - MAE IRE Sk AT ONE PHASE LOCATION, APPLY LOAD (W) DIRECTLY
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS ABOVE THE WORKPOINT. EACH LOCATION SHOULD BE
WIND ON ANALYZED SEPARATELY;
DESCRIPTION Va Ta La Vs Ts Le Ve Te Le STRUCTURE
— (psf) DC—SMALL ANGLE Wy = 31,750 LBS.
WIND ON STRUCTURE 1. NESC HEAVY 4.70 5.00 0.00 58.70 33.00 0.00 14.00 10.00 0.00 10.00
2. NESC EXTREME WIND 1.30 3.10 0.00 27.80 | 27.20 0.00 5.80 8.20 0.00 23.00 APPLY LOAD CASE (6) TO ALL OTHER ATTACHMENT POINTS.
3. NESC EXTREME WIND- YAW 45° 1.30 1.80 -0.10 27.80 16.70 -0.20 5.80 5.00 -0.10 16.30 10, CASE 6 SHALL INCLUDE AN ADDITIONAL SO0LB LOAD (WEM> AT
4. NESC EXTREME WIND- LONGITUDINAL 90° 1.30 0.70 -0.10 27.80 7.50 -0.10 5.80 2.20 -0.10 23.00 THE TIP OF EACH ARM TO ACCOUNT FOR MAINTENANCE WITH
5. NESC EXTREME ICE WITH CONCURRENT WIND | 6.70 3.80 0.00 | 55.60 | 22.70 0.00 1460 | 6.90 0.00 4.10 TWO MEN AND EQUIPMENT.
6. EVERYDAY 1.30 0.70 0.00 27.80 7.50 0.00 5.80 2.20 0.00 0.00 11 THE WEICHT OF CLAMP FOR SHIELD WIRE AND INSULATOR FOR
7. CONSTRUCTION SNUB OFF 3:1 2.80 -0.30 0.30 34.40 -2.50 2.60 9.80 -0.70 0.80 0.00 POLE CONDUCTOR AND METAL RETURN CONDUCTOR ARE
8. STRINGING INTACT 2.00 1.70 0.00 41.60 17.30 0.00 8.70 5.10 0.00 6.00 ?SEV‘L%%‘NNG TTARBELEE ;ORTCHEESSEFOWFEW&% EéXE BEEN INCLUDED IN
9. STRINGING/BROKEN SHIELDWIRE 2.00 1.00 4.60 41.60 17.30 0.00 8.70 5.10 0.00 6.00 ON CLAMPS / \NSULATORSJ USE AREA EXPOSED TO WIND
10a. STRINGING/BROKEN CONDUCTOR 2.00 1.70 0.00 41.60 14.60 16.80 8.70 5.10 0.00 6.00 FROM TABLE 1.
10b. STRINGING/BROKEN MRC 2.00 1.70 0.00 41.60 17.30 0.00 8.70 2.70 14.40 6.00 19 FOR STRUCTURES IN OKLAHOMA STATE. IT WILL BE USED
11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.10 LOADING CASE 1 "NESC HEAVY”. FOR ARKANSAS AND
12.NESC MEDIUM (SEE NOTE 12) 3.10 3.50 0.00 49.20 26.70 0.00 11.10 8.00 0.00 10.00 TENNESSEE STATES, THE LOADING CASE 1 "NESC HEAVY™
WILL BE REPLACED BY LOADING CASE 12 "NESC MEDIUM”.
SMALL ANGLE SUSPENSION - MIN WEIGHT 13. LOAD CASE 11 SHALL BE APPLIED ON STRUCTURE ONLY,
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS IN-TRANSVERSE, 45', LONGITUDINAL - DIRECTIONS.
WIND ON
DESCRIPTION Va Ta La Ve Ts Ls Ve Tc Lc STRUCTURE (psf)
1. NESC HEAVY 0.30 5.00 0.00 12.90 33.00 0.00 0.80 10.00 0.00 10.00
2. NESC EXTREME WIND 0.10 3.10 0.00 8.20 27.20 0.00 0.40 8.20 0.00 23.00
3. NESC EXTREME WIND- YAW 45° 0.10 1.80 -0.10 8.20 16.70 -0.20 0.40 5.00 -0.10 16.30
L ONGITUDINAL 4. NESC EXTREME WIND- LONGITUDINAL 90° 0.10 0.70 -0.10 8.20 7.50 -0.10 0.40 2.20 -0.10 23.00
6. EVERYDAY 0.10 0.70 0.00 8.20 7.50 0.00 0.40 2.20 0.00 0.00
7. CONSTRUCTION SNUB OFF 3:1 2.80 -0.30 0.30 34.40 -2.50 2.60 9.80 -0.70 0.80 0.00
8. STRINGING INTACT 0.20 1.70 0.00 12.30 17.30 0.00 0.60 5.10 0.00 6.00
o TRANSVERSE 9. STRINGING/BROKEN SHIELDWIRE 0.20 1.00 4.60 12.30 17.30 0.00 0.60 5.10 0.00 6.00
10a. STRINGING/BROKEN CONDUCTOR 0.20 1.70 0.00 12.30 14.60 16.80 0.60 5.10 0.00 6.00
10b. STRINGING/BROKEN MRC 0.20 1.70 0.00 12.30 17.30 0.00 0.60 2.70 14.40 6.00
11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.10
12.NESC MEDIUM (SEE NOTE 12) 0.20 3.50 0.00 12.50 26.70 0.00 0.70 8.00 0.00 10.00
' TABLE 1
LUERTICAL CLAMP / INSULATOR PARAMETERS
AREA | TOTALWEIGHT
EXPOSED | (INCLUDING
SIGN CONVENTION WIRE WIRE TYPE CLAMP / INSULATOR TYPE LENGTH | DIAMETER | TO WIND | HARDWARE) | UTS
FOR LOADS
[FT] [IN] [FT’] [LBS] [KIPS]
A |[(1)-OPGW (49ay 85acs-2c 1-1427) |Suspension Clamp 0.83 2 0.14 22 15.75
150
B |(3)-2156 KCM ACSR "Bluebird" Triple "V" String Suspension 3x50=150 kips 315 13 51.2 7389 (ONE
(ONE SIDE) | (ONE SIDE) |(ONE SIDE)| (BOTH SIDES) | SIDE)
C |[(1)-1780 KCM ACSR "Chukar" Single "I" String Suspension 1x40 =40 kips 4 13 2.2 180 40
v e DSGN_| oW _| /21714 CLEAN LINE ENERGY JO5 NOMBER
o o | DRN DVW 5/21/14
TAKING INTO CONSIDERATION THE SPECIFIC
AND UNQUE REGUREVENTS OF THE PROJECT 5797 /14 2 PLAINS AND EASTERN + 600kV HVDC LINE 19266 /a\
CKD CIM /21/
REUSE OF THIS DRAWING OR ANY INFORMATION X ENGINEERS SMALL ANGLE SUSPENSION DRAWING NUMBER
CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE NTS
5 PROMBIED UNLESS WRITEN PERMSSON A |CONCEPTUAL DESIGN 6/6/14 | DVWW | CIM | CIM | CIM SELF SUPPORTING SUSPENSION TOWER 2°—10] SST—10-2
GRANTED REV REVISIONS DATE | DRN | DSGN| CKD | APPD REFERENCE_DRAWINGS FOR 22434 DWG ONLY MRC ABOVE (V-STRING)-LOAD DRAWING
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SST-12-1

2

5 |

13’_0”

DETAIL "A”
| | |
SHIELD WIRE \\| | |
S

7,_5%"

ANGLE 15

|

MAXIMUM  SHIELDING . ‘
° \ © ’ ”» [

- 9 _O

I

18’_6”

t 53kV DC MRC

DETAIL "A”
e

MAXIMUM SHIELDING
ANGLE 15°

SINGLE "1” STRING: 1 x 40

= 40 KIPS

(N = 4 BELLS: SPACING = 6.75")

DETAIL "C”

15°

0'—6" VANG

\

551_0”

44'-512" > 20'-6"

22’_6"

125'-0"
BASIC TOWER BODY

155'=0" TYPICAL HEIGHT FOR A 1500FT. SPAN

701_0”

t 600kV DC
POLE CONDUCTOR

13.5'

13.5'

49,_9”

DETAIL "D”

DETAIL "D”

1 5’_0”
BODY EXTENSION

1 5’_0”
LEG EXTENSION

jvz

POLE CONDUCTOR ACSR "BLUEBIRD”
FOR EMERGENCY REGIME
POLE / 3 = 4320 / 3 = 1440 A

65’_ ”
MAXIMUM FINAL SAG AT MOT = 177°F
IN RULING SPAN = 1500 FT. (TOWER)

CONCRETE LINE

\S
W
A\

GROUND LINE

34’_0”

34'-5" > 34'-0"

REQUIRED GROUND CLEARENCE =

f=)
_ |
‘_

| 321_0"

| |
MEDIUM ANGLE SUSPENSION TOWER

REFERENCE LINE

'pc =

MEDIUM ANGLE SUSPENSION

Left Crossarm
Wind from Left

Right Crossarm
Wind from Right

Required Clearances

Mechanical

Electrical

+/- 600 kV DC
Pole Conductor

+/- 53 KV DC
Metal Return

Conductor

+/- 53 KV DC

MRC "I" String

Insulator Swing
Angle

+/- 53 KV DC

MRC "I" String

Insulator Swing
Angle

60 ° F, No Wind

Lightning Impulse Withstand Voltage

13.5'

(o]

67

60 ° F, Medium Wind: 6 psf

Switching Impulse Withstand Voltage

13.5'

(o]

72

60 ° F, Extreme Wind:

20.74 psf |Steady State, Normal Regime

(o]

81

TRIPLE "V" — STRING: 3 x

50 = 150 KIPS

(N = 43 BELLS; SPACING = 6.75")

0’-10"
D

LEFT

DETAIL "A

SEE NOTE

18’_6”
18’_6”

1

_

SEE NOTE 11

NO WIND POSITION

LEFT

CROSSARM

0-6"

DETAIL "C”

INSTALLATION & MAINTENANCE

VANG

0'-10"

91_0”

NOTES

1.

10.

HORIZONTAL SECTION OF TOWER SHALL BE SQUARE ;
FROM THE WAIST DOWN BRACING MEMBERS SHALL BE THE
SAME ON BOTH THE TRANSVERSAL AND LONGITUDINAL
FACES BUT THE ANGLE SIZES OF MEMBERS MAY DIFFER.

THE WIDTH OF THE TOWER BODY IN DIFFERENT SECTIONS
IS SUBJECT TO OPTIMIZATION.

CLEARANCE DIMENSIONS SHOWN ON TOWER DRAWING ARE
THE MINIMUMS TO BE PROVIDED FROM THE SURFACE OF
SUPPORTING STEEL AND OUTSTANDING LEGS OF WEBS TO
THE CORONA RING HOT BOX.

ALL TOWER TYPES SHALL BE DESIGNED TAKING INTO
CONSIDERATION THAT ANY COMBINATION (OF ADJACENT OR
DIAGONAL OPPOSITE LEGS) OF MINIMUM AND MAXIMUM
HEIGHT CAN BE USED WITH A COMMON PART OR WITH
ANY TOWER BODY EXTENSION.

ALL DIMENSIONS ARE IN FEET.

SWING ANGLES, LINE ANGLES, DEPARTURE ANGLES, ETC.
ARE BASED ON 360 DEGREES CIRCLES.

STEEL WORK CONSTRUCTION IS INFORMATIVE ONLY FOR
ESTIMATING PURPOSES.

THE CONDUCTOR PHASE SPACING SHOULD NOT BE LESS
THAN THAT OF THE TANGENT V-=STRING SUSPENSION
TOWER.

BODY EXTENSIONS: +10FT, +30FT, +45FT, +60FT
LEG EXTENSIONS: +5FT TO +30FT, IN INCREMENTS OF:
OFT

DETAILED VANG ATTACHMENT INFORMATION WILL BE
PROVIDED AT FINAL DESIGN.

11. THE ANGLES SHOWN REFLECT THE MINIMUM AND MAXIMUM

MRC

INSULATOR POSITION UNDER AN EVERDAY, 60°, NO WIND,
60", 6 PSF & 60°, 20.74 PSF CONDITION.

51_0"

18'-6"
18,—6"

LEFT

AVIAN "HOT BOX”

H x [ =

DETAIL "D”

CORONA RING HOT BOX

40" x 60"

RIGHT
AVIAN "HOT BOX”
H x L = 40" x 60°

DIAPHRAGM

REQUIRED
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10-30.DWG

SST—12-2_MED_LOADS

1 3 4 5 | 6 | 7 8
DESIGN PARAMETERS
RULING | MNWT | WIND | MAXWT
WIRE WIRE TYPE S.(I-:"‘Z:;D wbEsl ?: ')I' I(:::?i IN(?B:\;T A;S;')E SPAN SPAN SPAN SPAN
La Ly - ' ' (ft.) (ft.) (ft.) (ft.) NOTES
Ty Ty A (1) - OPGW (49ay 8oacs-2c 1-1427) L. 0473 | 0991 | o L SEF L iciNn | el 1. WIRE TENSIONS PROVIDED PER SUBCONDUCTOR. VECTOR LOADS
o Lo B (3) - 2156 KCM ACSR "Bluebird" 84/19 2.511 1.762 TABLE 1 30° 1500 100 1800 2700 PROVIDED PER PHASE.
Va C (1) - 1780 KCM ACSR "Chukar" 84/19 2.075 1.602 30° 1500 100 1800 2700
Te Te 2. LOAD CASE (9) TO BE APPLIED TO ONLY 1 SHIELD WIRE
v K‘ \‘\' v WEATHER CASES OVERLOAD FACTORS WIRE TENSIONS QEA%FMEQTA?%CNLM(EMQS;O‘SNE%/SERD' APPLY LOAD CASE (8) TO
C C '
RADIAL
DESCRIPTION TEMP | - |WIND( WIND | TENSION | VERTICAL A B c 3. LOAD CASE (104) TO BE APPLIED TO ONLY 1 SUB—CONDUCTOR
PFl (In) (psf) OLF OLF OLF (Ibs.) (Ibs.) (Ibs.) (IN THE BUNDLE) AT ATTACHMENT POINT (MOST SEVERE) OF
: ONE POLE (POSW\/E OR NEGAT\\/E). APPLY LOAD CASE (8) T0
1. NESC HEAVY 0 0.50 4.00 2.90 1.65 1.50 8860 23761 20982 ALL OTHER ATTACHMENT POINTS.
Wey Wey 2. NESC EXTREME WIND 60 0.00 20.74 1.00 1.00 1.00 6716 20564 18208 4. LOAD CASE (10B) TO BE APPLIED T0 ONLY 1 MRC ATTACHMENT
* ; $ 3. NESC EXTREME WIND - YAW 45° 60 | 000 |10.36| 1.00 1.00 1.00 4803 16161 14029 " POINT (MOST SEVERE). APPLY LOAD CASE (8) TO ALL OTHER
We, We, 4. NESC EXTREME WIND- LONGITUDINAL 90° 60 0.00 0.00 1.00 1.00 1.00 3647 14176 12057 ATTACHMENT POINTS.
5. NESC EXTREME ICE WITH CONCURRENT WIND 15 | 100 | 410 | 1.00 1.00 1.00 12166 | 29993 | 26697 5 ALL TOWER MEMBERS TO WITHSTAND A VERTICAL LOAD OF
6. EVERYDAY 60 0.00 0.00 1.00 1.00 1.00 3647 14176 12057 350LBS APPLIED AT THEIR MIDPOINT WITH NO OTHER LOADS
7. CONSTRUCTION SNUB OFF 3:1 0o | 000 |o0o00| 150 1.50 1.50 4088 15627 | 13349 ACTING.
8. STRINGING INTACT 0 0.00 4.00 1.50 1.50 1.50 4304 15963 13686 6.  APPLY AN OLF OF 1.5 ON STRUCTURE WFIGHT FOR LOAD
0 0.00 4.00 1.50 1.50 1.50 ST 15963 13686 CASEs 1,7,83,10 & 12
2 SR BENERRERER S NG LLiE /. APPLY AN OLF OF 1 ON STRUCTURE WEIGHT FOR LOAD CASES
. . 0 0.00 4.00 1.50 1.50 1.50 4304 i (A)i 13686 2,3,45,6 & 11.
* * L 105, SFRINGINC/ERAREN CONDUCTOR il o N 8. THE WIND PRESSURE ON THE STRUCTURE SHALL BE APPLIED
/ - / . ob, STRINGING/BROKEN MRG o | 000 | 400! 150 150 150 4304 15063 /O(B() ) WITH THE WIND SHAPE FACTORS PER NESC 2012 RULE 252.8.
_ ] ] j j j j 9. THE STRUCTURE SHALL BE DESIGNED FOR AN ADDITIONAL LOAD
Vg Vg 1k WAL RIS M Sl (W L S i CASE 13, FOR LOADS ANTICIPATED DUE TO RIGGING FOR WIRE
12. NESC MEDIUM (SEE NOTE 12) 15 0.25 4.00 2.50 1.65 1.50 6446 19147 16662 CLIP IN DURING CONSTRUCTION. LOADS SHALL BE APPLIED AS
*(A)= AHEAD SPAN TENSION, (B)= BACK SPAN TENSION FOLLOWS;
AT ONE PHASE LOCATION, APPLY LOAD (V\/c‘) DIRECTLY
MEDIUM ANGLE SUSPENSION - MAX WEIGHT ABOVE THE WORKPOINT. EACH LOCATION SHOULD BE
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS ANALYZED SEPARATELY;
o DESCRIPTION Va T L Ve Ts Ls Ve T Le STRB“&'_“FE;EN(pSﬂ DC—SMALL ANGLE Wg = 31,750 LBS.
WIND ON STRUCTURE 1. NESC HEAVY 4.70 10.00 0.00 58.70 | 73.40 0.00 14.00 | 21.90 0.00 10.00 APPLY LOAD CASE (6) TO ALL OTHER ATTACHMENT POINTS.
2. NESC EXTREME WIND D 1.30 5.40 0.00 27.80 | 48.40 0.00 5.80 14.50 0.00 23.00 10, CASE 6 SHALL INCLUDE AN ADDITIONAL B0OLB LOAD (W) AT
3. NESC EXTREME WIND- YAW 45 1.30 3.40 -0.20 27.80 33.10 -1.10 5.80 9.70 -0.40 16.30 THE TIP OF EACH ARM TO ACCOUNT FOR MAINTENANCE WITH
4. NESC EXTREME WIND- LONGITUDINAL 90° 1.30 1.90 -0.10 27.80 22.10 -0.30 5.80 6.30 -0.10 23.00 TWO MEN AND EQUIPMENT.
5. NESC EXTREME ICE WITH CONCURRENT WIND 6.70 7.90 0.00 55.60 53.60 0.00 14.60 16.10 0.00 4.10 11, THE WEICHT OF CLAMP FOR SHIELD WIRE AND INSULATOR FOR
6. EVERYDAY 1.30 1.90 0.00 27.80 | 22.10 0.00 5.80 6.30 0.00 0.00 " DOLE CONDUCTOR AND METAL RETURN CONDUCTOR ARE
7. CONSTRUCTION SNUB OFF 3:1 2.80 -0.30 0.30 34.40 -2.50 2.60 9.80 -0.70 0.80 0.00 PROVIDED IN TABLE 1. THESE WEIGHTS HAVE BEEN INCLUDED IN
8. STRINGING INTACT 2.00 3.90 0.00 41.60 42.00 0.00 8.70 12.10 0.00 6.00 THE LOADING TREE FORCES. FOR WIND LOAD
9. STRINGING/BROKEN SHIELDWIRE 2.00 1.80 4.40 41.60 | 42.00 0.00 8.70 12.10 0.00 6.00 ON CLAMPS / INSULATORS, USE AREA EXPOSED TO WIND
10a. STRINGING/BROKEN CONDUCTOR 200 | 390 | 000 | 41.60 | 3390 | 1630 | 870 | 12.10 | 0.00 6.00 FROM TABLE 1.
10b. STRINGING/BROKEN MRC 2.00 3.90 0.00 41.60 42.00 0.00 8.70 5.20 13.90 6.00 12. FOR STRUCTURES ”\N OKLAHOM% STATE, IT WILL BE USED
11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.10 LOADING CASE 1 'NESC HEAVY". FOR ARKA’NSAS AND )
12.NESC MEDIUM (SEE NOTE 12) 3.10 7.20 0.00 49.20 | 59.30 0.00 11.10 | 17.40 0.00 10.00 JVE\LNLN EBSESEREESJﬁgES’ BTYHELOLAOD/TB‘GNGCACSAESE; ”NNEESSCC AAHEESVUYM”
MEDIUM ANGLE SUSPENSION - MIN WEIGHT 15. LOAD CASE 11 SHALL BE APPLIED ON STRUCTURE ONLY,
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS IN' TRANSVERSE, 45" AND LONGITUDINAL DIRECTIONS.
WIND ON
DESCRIPTION Va Ta La Vs Ts Ls Ve Tc Lc STRUCTURE (psf)
1. NESC HEAVY 0.30 10.00 0.00 12.90 | 73.40 0.00 0.80 21.90 0.00 10.00
2. NESC EXTREME WIND 0.10 5.40 0.00 8.20 48.40 0.00 0.40 14.50 0.00 23.00
3. NESC EXTREME WIND- YAW 45° 0.10 3.40 -0.20 8.20 33.10 -1.10 0.40 9.70 -0.40 16.30
4. NESC EXTREME WIND- LONGITUDINAL 90° 0.10 1.90 -0.10 8.20 22.10 -0.30 0.40 6.30 -0.10 23.00
+LONGITUDINAL 5. NESC EXTREME ICE WITH CONCURRENT WIND 0.30 7.90 0.00 9.20 53.60 0.00 0.80 16.10 0.00 4.10
(TOWARDS AHEAD SPAN) 6. EVERYDAY 0.10 1.90 0.00 8.20 22.10 0.00 0.40 6.30 0.00 0.00
7. CONSTRUCTION SNUB OFF 3:1 2.80 -0.30 0.30 34.40 -2.50 2.60 9.80 -0.70 0.80 0.00
8. STRINGING INTACT 0.20 3.90 0.00 12.30 | 42.00 0.00 0.60 12.10 0.00 6.00
9. STRINGING/BROKEN SHIELDWIRE 0.20 1.80 4.40 12.30 42.00 0.00 0.60 12.10 0.00 6.00
10a. STRINGING/BROKEN CONDUCTOR 0.20 3.90 0.00 12.30 | 33.90 16.30 0.60 12.10 0.00 6.00
= 1+ RANSVERSE
10b. STRINGING/BROKEN MRC 0.20 3.90 0.00 12.30 | 42.00 0.00 0.60 5.20 13.90 6.00
11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.10
12.NESC MEDIUM (SEE NOTE 12) 0.20 7.20 0.00 12.50 | 59.30 0.00 0.70 17.40 0.00 10.00
TABLE 1
' CLAMP / INSULATOR PARAMETERS
+LVERTICAL AREA TOTAL WEIGHT
EXPOSED (INCLUDING
WIRE WIRE TYPE CLAMP / INSULATOR TYPE LENGTH | DIAMETER | TO WIND HARDWARE) UTS
SIGN_CONVENTION 5
FOR LOADS [FT] [IN] [FT] [LBS] [KIPS]
A |(1)-OPGW (49ay 85acs-2c 1-1427) |Suspension Clamp 0.83 2 0.14 22 15.75
150
B |(3)-2156 KCM ACSR "Bluebird" Triple "V" String Suspension 3x50=150 kips 31.5 13 51.2 7389 (ONE
(ONE SIDE) | (ONE SIDE) [(ONE SIDE)| (BOTH SIDES) | SIDE)
C [(1)-1780 KCM ACSR "Chukar" Single "I" String Suspension 1x40 =40 kips 4 13 2.2 180 40
THIS DRAWING WAS PREPARED BY POWER CIM 5/21/14
ENGINEERS, INC. FOR A SPECIFIC PROJECT, BE%N S 5?%%4 CLEAN LINE ENERGY JOB NUMBER | REV
TAKING INTO CONSIDERATION THE SPECIFIC
AND UNIQUE REQUIREMENTS OF THE PROJECT. CKD VW S/ZW/M ﬂ POWER PLAINS AND EASTERN + 600kV HVDC LINE 152836 A
REUSE OF THIS DRAWING OR ANY INFORMATION - MEDIUM ANGLE SUSPENSION
CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE: NTS ENGINEERS DRAWING NUMBER
EROPMROB%BTEEEJNEEES;\SNDWEETWEENR'Q)EEMENST‘OE A | CONCEPTUAL DESIGN 6/6/14 | DVW CIM CIM CIM SELF SUPPORTING SUSPENSION TOWER SST—1 2_2
GRANTED. REV REVISIONS DATE | DRN | DSGN| CKD | APPD REFERENCE DRAWINGS FOR 22434 DG ONLY 10'=30" MRC ABOVE(V—STRING)LOAD DRAWING




DEADEND (' —45° Lo

1. HORIZONTAL SECTION OF TOWER SHALL BE SQUARE ;
FROM THE WAIST DOWN BRACING MEMBERS SHALL BE THE

. : : ) : . SAME ON BOTH THE TRANSVERSAL AND LONGITUDINAL
Wind from Left |Wind from Right| Wind from Left [Wind from Right FACES BUT THE ANGLE SIZES OF MEMBERS MAY DIFFER.

Left Crossarm | Right Crossarm | Left Crossarm | Right Crossarm

Required Clearances 2. THE WIDTH OF THE TOWER BODY IN DIFFERENT SECTIONS
- +/- 600 kV DC | +/- 53 KV DC| +/- 600 KV DC | +/- 600 KV DC | +/-53 KV DC | +/-53 KV DC IS SUBJECT TO OPTIMIZATION.

Pole Conductor| Metal Return |Pole Conductor | Pole Conductor | MRC "Jumper | MRC Jumper

| | op - - 3. CLEARANCE DIMENSIONS SHOWN ON TOWER DRAWING ARE
: Mechanical Electrical Conductor | V" Jumper | Jumperloop | Loop Swing | Loop Swing THE MINMUMS TO BE PROVIDED FROM THE SURFACE OF

6" 110 T+ String Insulator | Swing Angle Angle Angle SUPPORTING STEEL AND OUTSTANDING LEGS OF WEBS TO

9'-0"> 4'-0

Swing Angle THE NEAREST POINT ON THE CONDUCTOR OR CORONA
RING HOT BOX. A 20° DEPARTURE ANGLE ON THE TENSION

12!_1" 111_0" 11,_1"
MAXIMUM  SHIELDING |1,_1 30
ANGLE 15° P L 16

| 60 ° F, No Wind Lightning Impulse Withstand Voltage 13.5' 7y n° 0° 0° 0° INSULATOR STRING SHALL BE CONSIDERED FOR CLEARANCE

2’ MAXIMUM  SHIELDING CHECKING.

2 ’ ’ , :

‘3@ > < ZK” ANGLE 15° 60 ° F, Medium Wind: 6 psf Switching Impulse Withstand Voltage 13.58 2' 10° 14° 22° 22°

/ 22/ LDEWL " 4. ALL TOWER TYPES SHALL BE DESIGNED TAKING INTO
DETAIL "B S

60 ° F, Extreme Wind: 20.74 psf|Steady State, Normal Regime 5 0.75' 32° 41° 58 ° 58° CONSIDERATION THAT ANY COMBINATION (OF ADJACENT OR
DIAGONAL OPPOSITE LEGS) OF MINIMUM AND MAXIMUM
HEIGHT CAN BE USED WITH A COMMON PART OR WITH

| ANY TOWER BODY EXTENSION.

+ 53kV DC MRC

41 7_0”

22'-0" 11'=0" 21'-0" 141"

5. ALL DIMENSIONS ARE IN FEET.

32'-0" > 20'-6"

MRC

JUMPER LOOP || ] N b 6. SWING ANGLES, LINE ANGLES, DEPARTURE ANGLES, ETC.
ARE BASED ON 360 DEGREES CIRCLES.

MRC |
JUMPER LOOP

7. STEEL WORK CONSTRUCTION IS INFORMATIVE ONLY FOR
ESTIMATING PURPOSES.

8. THE POLE CONDUCTOR PHASE SPACING SHOULD BE THAT
OF THE POLE CONDUCTOR IN THE TANGENT V-STRING
SUSPENSION TOWER UNLESS A GREATER SPACING IS
REQUIRED TO MAINTAIN CLEARANCE TO THE SURFACE OF
STEEL.

NN
Gl

5.75")

36'-10"

LEG EXTENSIONS: +5FT TO +30FT, IN INCREMENTS OF:
OFT

25 KIPS

23,—6”
SINGLE JUMPER STRING

1 x 25

10. DETAILED VANG ATTACHMENT INFORMATION WILL BE
PROVIDED AT FINAL DESIGN.

13.5°

POLE CONDUCTOR

10 b JUMPER STRING —

43 BELLS; SPACING

|
|
|
|
e
|
|
|
|
|

T1. THE ANGLES SHOWN REFLECT THE JUMPER STRING AND

|
|

|

|

|

|

|

9. BODY EXTENSIONS: +15FT, +30FT, +45FT, +60FT

|

|

|

|

| |

i | 1 JUMPER LOOP POSITIONS UNDER AN EVERYDAY, 60°, 6
‘ .

|

15’_0”

110°-0"
BASIC TOWER BODY

N

(

a o ° ° /
+ 600KV DC/ SEE NOTE 11 % ‘

POLE CONDUCTOR 29'_0”

PSF, & 60°, 20.74 PSF CONDITION.

117_0”

POLE CONDUCTOR

JUMPER LOOP DEPARTURE ANGLE
/

[}
N

177°F

POLE CONDUCTOR ——
DEADEND INSULATOR

DETAIL "A

69’_0"

"
|
POLE CONDUCTOR POLE CONDUCTOR 8
JUMPER STRING JUMPER LOOP

TYPICAL HEIGHT FOR A 1500FT. SPAN

36'-10"

140’-0"
FOR EMERGENCY REGIME

'pc =POLE / 3 = 4320 / 3 = 1440 A

2250

1 x 25 = 25 KIPS
(N = 43 BELLS

POLE CONDUCTOR ACSR "BLUEBIRD”
SPACING = 6.75")

IN RULING SPAN = 1500 FT. (TOWER)
SINGLE JUMPER STRING:

MAXIMUM FINAL SAG AT MOT

Sl
IIIIIII/I_IIIIII

7’_8"

b SECTION a—c
v 5 SIDE VIEW — JUMPER STRING
b 89 G POLE CONDUCTOR

<
4’_ ”
(@)
[ o
2\X
78]
N O
=%
Z
A
((\
o

SECTION 3—5
PLAN VIEW — POLE CONDUCTOR ATTACHMENT

/ DEPARTURE ANGLE

X . WP
(&)
N

BODY EXTENSION

15’_0”
346" > 34'-0"

2!_0"

DIAPHRAGM

REQUIRED

1 5’_0”
LEG EXTENSION

REQUIRED GROUND CLEARENCE = 3

Sl

15!_0"

1, 1!’

CONCRETE LINE pOE
o A GROUND LINE ° P ot /JUMPER LOOP .
! X -

36,_0”

0'—45" DEADEND TOWER SECTION b—b
SIDE VIEW — JUMPER LOOP POLE CONDUCTOR

DETAIL "A” SECTION T—-1 & 2-7

CORONA RING HOT BOX
JUMPER STRING
POLE CONDUCTOR

DE_0-45.DWG

SST—=14-1

THIS DRAWING WAS PREPARED BY POWER DSGN CIM 5/21/14 CLEAN LINE ENERGY JOB NUMBER | REV

ENGINEERS, INC. FOR A SPECIFIC PROJECT,
A POWER | PLANS AND EASTERN £ 600KV HVDC LINE 132836 A
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0-45.DWG

1

SST—=14-2_DE_TABLE

MRC SINGLE DEADEND INSULATOR

(N

T x 66 = 66 KIPS
4 BELLS; SPACING = 7.6257)

=

Ll

/ DEPARTURE ANGLE

SIDE VIEW —

e

3!_0" |

BN

SECTION c—c

1 1’—0”

MRC JUMPER LOOP

1 1_1 Oﬁ"

231_611 2 18,—0"

MRC PHASE SPACING FOR LA = O

PLAN VIEW —

SEE NOTE 8

SECTION 4-4

MRC ATTACHMENT

DEPARTURE ANGLE

SIDE VIEW —

~

3’_0”

SECTION d—d

MRC JUMPER LOOP

MRC JUMPER LOOP —— _CID
M

MRC JUMPER LOOP

TABLE 1

CLAMP / INSULATOR PARAMETERS

WIRE

WIRE TYPE

CLAMP / INSULATOR TYPE

LENGTH

DIAMETER

AREA
EXPOSED
TO WIND

TOTAL WEIGHT
(INCLUDING
HARDWARE)

UTS

[FT]

[IN]

[FT’]

[LBS]

[KIPS]

(1) - OPGW (49ay 85acs-2c¢ 1-1427)

Dead-End Clamp

3.18

245

0.57

44

25

(3) - 2156 KCM ACSR "Bluebird"

Quadruple String Dead-End 4x66=264 kips

36.83

15

46.04

6718

264

Single "I" Jumper String Suspension 1x25=25 kips

23.5

11

10.77

1180

25

(1) - 1780 KCM ACSR "Chukar"

Single String Dead-End 1x66 =66 kips

483

15

3.02

190

66

Note: Total Weight of Insulators (including hardware) applied at end of crossarm:

WIRE

WIRE TYPE

TOTAL WEIGHT (INCLUDING HARDWARE)

[LBS]

(1) - OPGW (49ay 85acs-2¢ 1-1427)

2 * 44 =88

(3)-2156 KCM ACSR "Bluebird"

2*6718 +1180 =14616

(1) - 1780 KCM ACSR "Chukar"

2 *190=380

SEE NOTE 11

MRC JUMPER LOOP
NO WIND POSITION

LA =0 A= 45

SEE NOTE

RIGHT

1 |

31_0”

3,_4”

LEFT

AVIAN "HOT BOX”

Hx L = 40" x 60"

DETAIL "B”

MRC JUMPER LOOP
NO WIND POSITION

LA =0 LA=45

AVIAN "HOT BOX”

Hx L = 40" x 60

NOTES

1.

12.

HORIZONTAL SECTION OF TOWER SHALL BE SQUARE ;
FROM THE WAIST DOWN BRACING MEMBERS SHALL BE THE
SAME ON BOTH THE TRANSVERSAL AND LONGITUDINAL
FACES BUT THE ANGLE SIZES OF MEMBERS MAY DIFFER.

THE WIDTH OF THE TOWER BODY IN DIFFERENT SECTIONS
IS SUBJECT TO OPTIMIZATION.

CLEARANCE DIMENSIONS SHOWN ON TOWER DRAWING ARE
THE MINIMUMS TO BE PROVIDED FROM THE SURFACE OF
SUPPORTING STEEL AND OUTSTANDING LEGS OF WEBS
(NOT FROM CENTER LINES) TO THE NEAREST POINT ON
THE CONDUCTOR OR CORONA RING HOT BOX. A 20°
DEPARTURE ANGLE ON THE TENSION INSULATOR STRING
SHALL BE CONSIDERED FOR CLEARANCE CHECKING.

ALL TOWER TYPES SHALL BE DESIGNED TAKING INTO
CONSIDERATION THAT ANY COMBINATION (OF ADJACENT OR
DIAGONAL OPPOSITE LEGS) OF MINIMUM AND MAXIMUM
HEIGHT CAN BE USED WITH A COMMON PART OR WITH
ANY TOWER BODY EXTENSION.

ALL DIMENSIONS ARE IN FEET.

SWING ANGLES, LINE ANGLES, DEPARTURE ANGLES, ETC.
ARE BASED ON 360 DEGREES CIRCLES.

STEEL WORK CONSTRUCTION IS INFORMATIVE ONLY FOR
ESTIMATING PURPOSES.

THE MRC PHASE SPACING SHOULD BE THAT OF THE
TANGENT MRC IN THE SUSPENSION TOWER UNLESS A
GREATER SPACING IS REQUIRED TO MAINTAIN CLEARANCE
TO THE SURFACE OF STEEL OR AVIAN HOT BOX.

BODY EXTENSIONS: +15FT, +350FT, +45FT, +60FT
LEG EXTENSIONS: +3FT TO +30FT, IN INCREMENTS OF:
oFT

DETAILED VANG ATTACHMENT INFORMATION WILL BE
PROVIDED AT FINAL DESIGN.

THE ANGLES SHOWN REFLECT THE JUMPER LOOP
POSITIONS UNDER AN EVERYDAY, 60°, 6 PSF, & 60,
22.74 PSFE CONDITION.

THE WEIGHT OF CLAMP FOR SHIELD WIRE AND INSULATOR
FOR POLE CONDUCTOR AND METAL RETURN CONDUCTOR
ARE PROVIDED IN TABLE 1. THESE WEIGHTS HAVE BEEN
INCLUDED IN THE LOADING TREE FORCES. FOR WIND LOAD
ON CLAMPS / INSULATORS, USE AREA EXPOSED TO WIND
FROM TABLE 1.

THIS DRAWING WAS PREPARED BY POWER
ENGINEERS, INC. FOR A SPECIFIC PROJECT,
TAKING INTO CONSIDERATION THE SPECIFIC

AND UNIQUE REQUIREMENTS OF THE PROJECT.
REUSE OF THIS DRAWING OR ANY INFORMATION
CONTAINED IN THIS DRAWING FOR ANY PURPOSE
IS PROHIBITED UNLESS WRITTEN PERMISSION
FROM BOTH POWER AND POWER'S CLIENT IS

GRANTED.
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SST—14-3_DE_LOADS_0-45.DWG

1 2 5 4 5 | 6 | 7 8
DESIGN PARAMETERS
MIN WT | WIND
Ly L WIRE WIRE TYPE STRAND WEIGHT DIA. INS. WT | ANGLE RULING SPAN SPAN MAX WT
al/st Ibs./ft. in. Ibs. de SPAN (ft. SPAN (ft.
A (1) - OPGW (49ay 85acs-2c 1-1427) NA 0.473 0.591 SEE 45° 1500 -1000 2500 3750 W WIRE TENSIONS PROVIDED PER SUBCONDUCTOR. VECTOR
\/ \/ _ " & " o _ . .
A A B (3) - 2156 KCM ACSR "Bluebird 84/19 2.511 1.762 TABLE 1 45 1500 1000 2500 3750 LOADS PROVIDED PER PHASE.
Lo Lo C (1) - 1780 KCM ACSR "Chukar" 84/19 2.075 1.602 45° 1500 -1000 2500 3750
Te Te 2. LOAD CASE 6 SHALL INCLUDE AN ADDITIONAL 800LB LOAD
(Wgy) AT THE TIP OF EACH ARM TO ACCOUNT FOR
Vi Vi WEATHER CASES OVERLOAD FACTORS WIRE TENSIONS MAINTENANCE WITH TWO MEN AND EQUIPMENT.
RADIAL 3. ALL TOWER MEMBERS TO WITHSTAND A VERTICAL LOAD OF
TEMP WIND| WIND | TENSION | VERTICAL A B c
DESCRIPTION ICE 350LBS APPLIED AT THEIR MIDPOINT WITH NO OTHER
(°F) (i) (psf) | OLF OLF OLF (Ibs.) (Ibs.) (Ibs.) LOADS ACTING.
1. NESC HEAVY 0 0.50 | 4.00 2.50 1.65 1.50 8860 23761 20982 4. APPLY AN OLF OF 1.5 ON STRUCTURE WEIGHT FOR LOAD
2. NESC EXTREME WIND 60 0.00 | 20.74 1.00 1.00 1.00 6716 20564 18208 CASES 1,7,11 & 12.
3. NESC EXTREME WIND- YAW 45° 60 0.00 | 10.36 1.00 1.00 1.00 4803 16161 14029 5 APPLY AN OLF OF 1 ON STRUCTURE WEIGHT FOR LOAD
4. NESC EXTREME WIND- LONGITUDINAL 90° 60 0.00 0.00 1.00 1.00 1.00 3647 14176 12057 CASES 2,3,4,5,6,7,8,9, & 10.
\
] " ™ } 5. NESC EXTREME ICE WITH CONCURRENT WIND 15 1.00 4.10 1.00 1.00 1.00 12166 29993 26697 6. THE WIND PRESSURE ON THE STRUCTURE SHALL BE
§ + * 6. EVERYDAY 60 0.00 | 0.00 1.00 1.00 1.00 3647 14176 12057 APPLIED WITH THE WIND SHAPE FACTORS PER NESC 2012
%TB %TB 7. NESC HEAVY DE 0 0.50 4.00 2.50 1.65 1.50 8860 23761 20982 RULE 252.B.
!, !, 8. NESC EXTREME WIND DE 60 0.00 | 20.74 1.00 1.00 1.00 6716 20564 18208 7. FOR STRUCTURES IN OKLAHOMA STATE, IT WILL BE USED
9. NESC EXTREME ICE W/CONCURRENT WIND DE 15 1.00 4.10 1.00 1.00 1.00 12166 29993 26697 LOADING CASE 1 "NESC HEAVY™ AND LOADING CASE 7
_ _ _ _ _ "NESC HEAVY DE". FOR ARKANSAS AND TENNESSEE STATES,
10. TORNADO WIND - STRUCTURE ONLY 60 0.00 63.10 THE LOADING CASE 1 "NESC HEAVY” WILL BE REPLACED BY
11.NESC MEDIUM (SEE NOTE 7) 15 0.25 4.00 2.50 1.65 1.50 6446 19147 16662 LOADING CASE 11 "NESC MEDIUM” AND LOADING CASE 7
12.NESC MEDIUM DE (SEE NOTE 7) 15 0.25 4.00 2.50 1.65 1.50 6446 19147 16662 H%g E%ﬁw B% WILL BE REPLACED BY LOADING CASE 12
DEADEND 45° - MAX WEIGHT
8. LOADING CASE 10 WILL BE APPLIED ON STRUCTURE ONLY,
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS IN' TRANSVERSE, 45 LONGITUDINAL DIRECTIONS.
WIND ON
DESCRIPTION Va Ta La Vs Ts Le Ve Tc Lc STRUCTURE (psf)
1. NESC HEAVY 6.70 14.60 0.00 87.40 107.30 0.00 19.60 32.00 0.00 10.0
2. NESC EXTREME WIND 1.90 7.70 0.00 42.50 70.10 0.00 8.20 20.90 0.00 23
3. NESC EXTREME WIND- YAW 45° 1.90 4.90 -0.40 42.50 47.70 -3.10 8.20 14.00 -1.00 16.3
4. NESC EXTREME WIND- LONGITUDINAL 90° 1.90 2.80 -0.20 42.50 32.60 -1.30 8.20 9.30 -0.40 23
5. NESC EXTREME ICE WITH CONCURRENT WIND 9.30 11.60 0.00 81.10 78.60 0.00 20.30 23.60 0.00 4.1
6. EVERYDAY 1.90 2.80 0.00 42.50 32.60 0.00 8.20 9.30 0.00 0.0
— 7. NESC HEAVY DE 3.40 7.30 13.60 54.40 53.70 108.70 10.10 16.00 32.00 10.0
WIND ON STRUCTURE 8. NESC EXTREME WIND DE 1.00 3.90 6.30 28.30 35.10 57.00 4.30 10.50 16.90 23.0
9. NESC EXTREME ICE W/CONCURRENT WIND DE 4.70 5.80 11.30 47.70 39.30 83.20 10.40 11.80 24.70 4.1
10. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.1
11.NESC MEDIUM (SEE NOTE 7) 4.30 10.50 0.00 74.20 86.70 0.00 15,50 25,50 0.00 10
12.NESC MEDIUM DE (SEE NOTE 7) 2.20 2.30 9.90 47.80 43.40 87.60 8.10 12.80 25.40 10
DEADEND 45° - MIN WEIGHT
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
WIND ON
DESCRIPTION Va Ta La Vs Ts Le Ve Tc Le STRUCTURE (psf)
1. NESC HEAVY -1.60 14.60 0.00 3,70 107.30 0.00 -4.60 32.00 0.00 10.0
2. NESC EXTREME WIND -0.40 7.70 0.00 6.70 70.10 0.00 -1.70 20.90 0.00 23
3. NESC EXTREME WIND- YAW 45° -0.40 4.90 -0.40 6.70 47.70 -3 1) -1.70 14.00 -1.00 18.3
4. NESC EXTREME WIND- LONGITUDINAL 90° -0.40 2.80 -0.20 6.70 32.60 -1.30 -1.70 9.30 -0.40 23
5. NESC EXTREME ICE WITH CONCURRENT WIND -2.40 11.60 0.00 -3.70 78.60 0.00 -5.00 23.60 0.00 4.1
6. EVERYDAY -0.40 2.80 0.00 6.70 32.60 0.00 «1.70 9.30 0.00 0.0
7. NESC HEAVY DE -0.80 7.30 13.60 12.50 53.70 108.70 -2.00 16.00 32.00 10.0
+LLONGITUDINAL 8. NESC EXTREME WIND DE -0.20 3.90 6.30 10.40 35.10 57.00 -0.70 10.50 16.90 230
(TOWARDS AHEAD SPAN) 9. NESC EXTREME ICE W/CONCURRENT WIND DE -1.20 5.80 11.30 5.30 39.30 83.20 -2.30 11.80 24.70 4.1
10. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.1
11.NESC MEDIUM (SEE NOTE 7) -1.00 10.50 0.00 7.20 86.70 0.00 -3.90 25.50 0.00 10
12.NESC MEDIUM DE (SEE NOTE 7) -0.50 2.30 9.90 14.20 43.40 87.60 -1.50 12.80 25.40 10
+TRANSVERSE
- DEADEND 0° - MAX WEIGHT
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
WIND ON
DESCRIPTION Va Ta La Ve Ts Le Ve Tc Lc STRUCTURE (psf)
7. NESC HEAVY DE 3.40 1.70 14.70 54.40 8.70 117.70 10.10 2.80 34.70 10.0
' 8. NESC EXTREME WIND DE 1.00 1.30 6.80 28.30 11.50 61.70 4.30 3.50 18.20 23.0
+VERTICAL 9. NESC EXTREME |ICE W/CONCURRENT WIND DE 4.70 1.20 12.20 47.70 4.90 90.00 10.40 1.60 26.70 4.1
12.NESC MEDIUM DE (SEE NOTE 7) 2.20 1.20 10.70 47.80 7.10 94.80 8.10 2.20 27.50 10.0
SIGN_CONVENTION DEADEND 0° - MIN WEIGHT
FOR LOADS LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
WIND ON
DESCRIPTION Va Ta La Ve Ts Le Ve Tc Lc STRUCTURE (psf)
7. NESC HEAVY DE -0.80 1.70 14.70 12.50 8.70 117.70 -2.00 2.80 34.70 10.0
8. NESC EXTREME WIND DE -0.20 1.30 6.80 10.40 11.50 61.70 -0.70 3.50 18.20 23.0
9. NESC EXTREME |ICE W/CONCURRENT WIND DE -1.2) 1.20 12.20 5.30 4.90 90.00 -2.30 1.60 26.70 4.1
12.NESC MEDIUM DE (SEE NOTE 7) -0.50 1.20 10.70 14.20 7.10 94.80 -1.50 2.20 27.50 10.0
THIS DRAWING WAS PREPARED BY POWER 5/21/14
OUGNEES, NG PO  SPECC FROCT, L CLEAN LINE ENERGY 108 NUMBER ) RNV
TAKING INTO CONSIDERATION THE SPECIFIC
AND UNIQUE REQUIREMENTS OF THE PROJECT. CKD M 5/21/14 ﬂ POWER PLAINS AND EASTERN + 600kV HVDC LINE 152856 A
REUSE OF THIS DRAWING OR ANY INFORMATION ¥ DEADEND TOWER
CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE: NTS ENGINEERS DRAWING NUMBER
S PROHIBITED UNLESS WRITTEN PERMISSION A | CONCEPTUAL DESIGN 6/6/14 DVW CIM CIM CIM SELF SUPPORTING DEADEND TOWER 0°-45
FROM BOTH POWER AND POWER'S CLIENT IS MRC ABO\/E_LOAD DRAW'NG SST— 1 4—3
GRANTED. REV REVISIONS DATE DRN | DSGN | CKD | APPD REFERENCE DRAWINGS FOR 22x34 DWG ONLY




DE_45-90.DWG

SST-16-1

121_0" 28,_7”

9'-0"> 4'-0

MAXIMUM  SHIELDING

ANGLE 15

1 ’__1 Oﬁ”

411_071
32'-0" > 20'-6"

* 53kV DC MRC
DETAIL "B”

271_0”

27

752
75
K
L DETAIL "B”

MRC
JUMPER LOOP

MRC

12’ JUMPER LOOP 25’_5”

q
MAXIMUM  SHIELDING
ANGLE 15

14'-1%"

Sl

110'-0"
BASIC TOWER BODY
23’_6”
SINGLE JUMPER STRING
1 x 25
(N = 43 BELLS; SPACING

a

POLE CONDU

TYPICAL HEIGHT FOR A 1500FT. SPAN
69’—0”

140'-0"

t 600kV DC /

= 5.75")

25 KIPS

13.5°

|

|

|

|
1t
|

|
R
|10
|

\

POLE CONDUCTOR
JUMPER STRING

CTOR

SEE NOTE

1

DETAIL "A”

1 51_0”
BODY EXTENSION

1 5’_0”
LEG EXTENSION

CONCRETE LINE

SEE NOTE

11

POLE CONDUCTOR
JUMPER LOOP

65,_6"
MAXIMUM FINAL SAG AT MOT = 177°F

34'-6" > 34'-0"

REQUIRED GROUND CLEARENCE =

GROUND LINE

34!_011

1!_0"

36,—0"

45°—90° DEADEND TOWER

5 |
DEADEND 45 —90°

Left Crossarm
Wind from Left

Right Crossarm
Wind from Right

Left Crossarm
Wind from Left

Right Crossarm
Wind from Right

Required Clearances

Mechanical

Electrical

+/- 600 kV DC
Pole Conductor

+/- 53 KV DC
Metal Return
Conductor

+/- 600 KV DC
Pole Conductor
"I" Jumper
String Insulator
Swing Angle

+/- 600 KV DC

Pole Conductor
Jumper Loop
Swing Angle

+/- 53 KV DC
MRC "Jumper
Loop Swing
Angle

+/- 53 KV DC
MRC Jumper
Loop Swing
Angle

60 ° F, No Wind

Lightning Impulse Withstand Voltage

13.%'

2I

00

00

00

00

60 ° F, Medium Wind: 6 psf

Switching Impulse Withstand Voltage

13.%'

2I

11

14 °

23

o]

22

60 ° F, Extreme Wind: 20.74 psf

Steady State, Normal Regime

0.75'

32

o]

41

58 °

58 °

FOR EMERGENCY REGIME
'pc =IpoLE / 3 = 4320 / 3 = 1440 A

IN RULING SPAN = 1500 FT. (TOWER)
POLE CONDUCTOR ACSR "BLUEBIRD”

\70,,

S¢l

1 2’_0”

25’_5"

26,—0\]-.1"%”

14'-1%"

1 2’_0”

POLE CONDUCTOR
JUMPER STRING

W\

POLE CONDUCTOR——=\ \
DEADEND INSULATOR

\

PLAN

VIEW —

S¢l

SECTION 5—=5

POLE CONDUCTOR ATTACHMENT

S¢l
25 KIPS

23’_6”
SINGLE JUMPER STRING:

1 x 25

"""""""V

'\

SECTION a-a

SIDE VIEW — JUMPER STRING

POLE CONDUCTOR

(N = 43 BELLS

SPACING = 6.75")

S
N
“\__DEPARTURE ANGLE

—-———POLE

O

NOTES

1. HORIZONTAL SECTION OF TOWER SHALL BE SQUARE ;
FROM THE WAIST DOWN BRACING MEMBERS SHALL BE THE
SAME ON BOTH THE TRANSVERSAL AND LONGITUDINAL
FACES BUT THE ANGLE SIZES OF MEMBERS MAY DIFFER.

THE WIDTH OF THE TOWER BODY IN DIFFERENT SECTIONS
IS SUBJECT TO OPTIMIZATION.

CLEARANCE DIMENSIONS SHOWN ON TOWER DRAWING ARE
THE MINIMUMS TO BE PROVIDED FROM THE SURFACE OF
SUPPORTING STEEL AND OUTSTANDING LEGS OF WEBS TO
THE NEAREST POINT ON THE CONDUCTOR OR CORONA
RING HOT BOX. A 20" DEPARTURE ANGLE ON THE TENSION
INSULATOR STRING SHALL BE CONSIDERED FOR CLEARANCE
CHECKING.

ALL TOWER TYPES SHALL BE DESIGNED TAKING INTO
CONSIDERATION THAT ANY COMBINATION (OF ADJACENT OR
DIAGONAL OPPOSITE LEGS) OF MINIMUM AND MAXIMUM
HEIGHT CAN BE USED WITH A COMMON PART OR WITH
ANY TOWER BODY EXTENSION.

ALL DIMENSIONS ARE IN FEET.

SWING ANGLES, LINE ANGLES, DEPARTURE ANGLES, ETC.
ARE BASED ON 360 DEGREES CIRCLES.

STEEL WORK CONSTRUCTION IS INFORMATIVE ONLY FOR
ESTIMATING PURPOSES.

THE POLE CONDUCTOR PHASE SPACING SHOULD BE THAT
OF THE POLE CONDUCTOR IN THE TANGENT V-STRING
SUSPENSION TOWER UNLESS A GREATER SPACING IS
REQUIRED TO MAINTAIN CLEARANCE TO THE SURFACE OF
STEEL.

BODY EXTENSIONS: +15FT, +30FT, +45FT, +60FT
LEG EXTENSIONS: +5FT TO +30FT, IN INCREMENTS OF:
oFT

DETAILED VANG ATTACHMENT INFORMATION WILL BE
PROVIDED AT FINAL DESIGN.

THE ANGLES SHOWN REFLECT THE JUMPER STRING AND
JUMPER LOOP POSITIONS UNDER AN EVERYDAY, 60°, 6

PSF, & 607, 20.74 PSF CONDITION.
CONDUCTOR

JUMPER LOOP
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21_0”
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SECTION b-b

DE VIEW — JUMPER LOOP POLE CONDUCTOR
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SECTION 1-1 & 2-2

THIS DRAWING WAS PREPARED BY POWER
ENGINEERS, INC. FOR A SPECIFIC PROJECT,
TAKING INTO CONSIDERATION THE SPECIFIC

AND UNIQUE REQUIREMENTS OF THE PROJECT.
REUSE OF THIS DRAWING OR ANY INFORMATION
CONTAINED IN THIS DRAWING FOR ANY PURPOSE
IS PROHIBITED UNLESS WRITTEN PERMISSION
FROM BOTH POWER AND POWER'S CLIENT IS
GRANTED.
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TABLE 1

CLAMP / INSULATOR PARAMETERS

WIRE

WIRE TYPE

CLAMP / INSULATOR TYPE LENGTH

DIAMETER

AREA
EXPOSED
TO WIND

TOTAL WEIGHT
(INCLUDING
HARDWARE)

UTsS

[FT]

[IN]

[FT’]

[LBS]

[KIPS]

A |[(1) - OPGW (49ay 85acs-2c 1-1427)

Dead-End Clamp

3.18

2.15

0.57

44

25

B |[(3)-2156 KCM ACSR "Bluebird"

Quadruple String Dead-End 4x66=264 kips

36.83

15

46.04

6718

264

Single "I" Jumper String Suspension 1x25=25 kips

23.5

11

10.77

1180

25

¢ [(1)-1780 KCM ACSR "Chukar"

Single String Dead-End 1x66 =66 kips

4.83

15

3.02

190

66

Note: Total Weight of Insulators (including hardware) applied at end of crossarm:

WIRE

WIRE TYPE

TOTAL WEIGHT (INCLUDING HARDWARE)

[LBS]

A |(1)-OPGW (49ay 85acs-2c 1-1427)

2 * 44 =88

B [(3)-2156 KCM ACSR "Bluebird"

2*6718 +2* 1180 =15790

Cc [(1)-1780 KCM ACSR "Chukar"

2 *190=380

SEE NOTE Wj

41_0”

MRC JUMPER LOOP
NO WIND POSITION

LA = 45 LA = 90
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|
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22 STATIONARY

[@))
m
™
=
O
4‘
™

LEFT

AVIAN "HOT BOX”
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DETAIL "B’

MRC JUMPER LOOP
NO WIND POSITION

LA = 45 LA = 90

RIGHT
AVIAN "HOT BOX”

Hx L = 40" x 60

NOTES

1.

12.

HORIZONTAL SECTION OF TOWER SHALL BE SQUARE ;
FROM THE WAIST DOWN BRACING MEMBERS SHALL BE THE
SAME ON BOTH THE TRANSVERSAL AND LONGITUDINAL
FACES BUT THE ANGLE SIZES OF MEMBERS MAY DIFFER.

THE WIDTH OF THE TOWER BODY IN DIFFERENT SECTIONS
IS SUBJECT TO OPTIMIZATION.

CLEARANCE DIMENSIONS SHOWN ON TOWER DRAWING ARE
THE MINIMUMS TO BE PROVIDED FROM THE SURFACE OF
SUPPORTING STEEL AND OUTSTANDING LEGS OF WEBS
(NOT FROM CENTER LINES) TO THE NEAREST POINT ON
THE CONDUCTOR OR CORONA RING HOT BOX. A 20°
DEPARTURE ANGLE ON THE TENSION INSULATOR STRING
SHALL BE CONSIDERED FOR CLEARANCE CHECKING.

ALL TOWER TYPES SHALL BE DESIGNED TAKING INTO
CONSIDERATION THAT ANY COMBINATION (OF ADJACENT OR
DIAGONAL OPPOSITE LEGS) OF MINIMUM AND MAXIMUM
HEIGHT CAN BE USED WITH A COMMON PART OR WITH
ANY TOWER BODY EXTENSION.

ALL DIMENSIONS ARE IN FEET.

SWING ANGLES, LINE ANGLES, DEPARTURE ANGLES, ETC.
ARE BASED ON 360 DEGREES CIRCLES.

STEEL WORK CONSTRUCTION IS INFORMATIVE ONLY FOR
ESTIMATING PURPOSES.

THE MRC PHASE SPACING SHOULD BE THAT OF THE
TANGENT MRC IN THE SUSPENSION TOWER UNLESS A
GREATER SPACING IS REQUIRED TO MAINTAIN CLEARANCE
TO THE SURFACE OF STEEL OR AVIAN HOT BOX.

BODY EXTENSIONS: +10FT, +30FT, +45FT, +60FT
LEG EXTENSIONS: +5FT TO +30FT, IN INCREMENTS OF:
oFT

DETAILED VANG ATTACHMENT INFORMATION WILL BE
PROVIDED AT FINAL DESIGN.

THE ANGLES SHOWN REFLECT THE JUMPER LOOP
POSITIONS UNDER AN EVERYDAY, 60°, 6 PSF, & 60,
22.74 PSF CONDITION.

THE WEIGHT OF CLAMP FOR SHIELD WIRE AND INSULATOR
FOR POLE CONDUCTOR AND METAL RETURN CONDUCTOR
ARE PROVIDED IN TABLE 1. THESE WEIGHTS HAVE BEEN
INCLUDED IN THE LOADING TREE FORCES. FOR WIND LOAD
ON CLAMPS / INSULATORS, USE AREA EXPOSED TO WIND
FROM TABLE 1.

THIS DRAWING WAS PREPARED BY POWER
ENGINEERS, INC. FOR A SPECIFIC PROJECT,
TAKING INTO CONSIDERATION THE SPECIFIC

AND UNIQUE REQUIREMENTS OF THE PROJECT.
REUSE OF THIS DRAWING OR ANY INFORMATION
CONTAINED IN THIS DRAWING FOR ANY PURPOSE
IS PROHIBITED UNLESS WRITTEN PERMISSION
FROM BOTH POWER AND POWER'S CLIENT IS

GRANTED.
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5

DESIGN PARAMETERS
RULING | MINWT | WIND [MAXWT
L L
A A WIRE WIRE TYPE STRAND | WEIGHT IZ?IA. INS. WT | ANGLE SPAN SPAN SPAN SPAN
T, iL T, (allst) | (Ibs./ft) | (in.) (lbs.) | (deg) (ft) (ft) (tt) (ft)
Vi Vi A (1) - OPGW (49ay 85acs-2¢ 1-1427) NA 0.473 0.591 SEE 90° 1500 -1000 2500 3750
L Lc B (3) - 2156 KCM ACSR "Bluebird" 84/19 2.51 1.762 TABLE 1 90° 1500 -1000 2500 2ol NOTES
/ T T C (1) - 1780 KCM ACSR "Chukar™" 84/19 2075 1.602 90° 1500 -1000 2500 3750 -
L C y 1. WIRE TENSIONS PROVIDED PER SUBCONDUCTOR. VECTOR
y V LOADS PROVIDED PER PHASE.
C C
e ) S e . 2, (LOA[; CASE 6 SHALL INCLUDE AN ADDITIONAL 800LB LOAD
We,) AT THE TIP OF EACH ARM TO ACCOUNT FOR
DESCRIPTION TEMP |~ g |WIND| WIND | TENSION  VERTICAL A B ¢ MAINTENANCE WITH TWO MEN AND EQUIPMENT.
CF) | (ny | S| OLF OLF OLF (Ibs.) (Ibs.) (Ibs.)
: 3. ALL TOWER MEMBERS TO WITHSTAND A VERTICAL LOAD OF
1. NESC HEAVY 0 0.50 | 4.00 2.50 1.65 1.50 8860 23761 20982 350LBS APPLIED AT THEIR MIDPOINT WITH NO OTHER LOADS
2. NESC EXTREME WIND 60 0.00 20.74 1.00 1.00 1.00 6716 20564 18208 ACTING.
3. NESC EXTREME WIND- YAW 45° 60 | 000 [1036] 1.00 1.00 1.00 4803 16161 | 14029 4 APPLY AN OLF OF 15 ON STRUCTURE WEIGHT FOR LOAD
4. NESC EXTREME WIND- LONGITUDINAL 90° 60 0.00 0.00 1.00 1.00 1.00 3647 14176 12057 CASES 1,7.11 & 12.
L Wey Wey, L5 5. NESC EXTREME ICE WITH CONCURRENT WIND a2 1.00 410 1.00 1.00 1.00 12166 29993 26697 5 APPLY AN OLF OF 1 ON STRUCTURE WEIGHT FOR LOAD
/ T, * / T, 6. EVERYDAY 60 0.00 0.00 1.00 1.00 1.00 3647 14176 12057 " CASES 23456789 & 10.
7. NESC HEAVY DE 0 0.50 4.00 2.50 1.65 1.50 8860 23761 20982
‘ 6. THE WIND PRESSURE ON THE STRUCTURE SHALL BE APPLIED
Ve Ve 8. NESC EXTREME WIND DE 60 | 000 [2074]| 1.00 1.00 1.00 6716 20564 | 18208 WITH THE WIND. SHAPE FACTORS PER NESC. 2012 RULE
9. NESC EXTREME ICE W/CONCURRENT WIND DE 15 1.00 4.10 1.00 1.00 1.00 12166 29993 26697 7252 .B.
10. TORNADO WIND - STRUCTURE ONLY 60 0.00 |63.10 - - - - - n 7. FOR STRUCTURES IN OKLAHOMA STATE, IT WILL BE USED
11.NESC MEDIUM (SEE NOTE 7) 15 0.25 4.00 2.50 1.65 1.50 6446 19147 16662 gOAD\NG CASE W””NESC HEAVY” AND LOADING CASE 7
12.NESC MEDIUM DE (SEE NOTE 7) 15 0.25 | 4.00 2.50 1.65 1.50 6446 19147 16662 TE%SEOEE‘ANVGY gAES-E iOR,N%EE@ANHSEiSWAN@‘JLENBNEE%SEEELAETE@%
0° - LOADING CASE 11 "NESC MEDIUM” AND LOADING CASE 7
DEADEND 90° - MAX WEIGHT "NESC HEAVY DE” WILL BE REPLACED BY LOADING CASE 12
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS "NESC HEAVY DE”.
WIND ON
DESCRIPTION v T L Vv T L V. T L 8. LOADING CASE 10 WILL BE APPLIED ON STRUCTURE ONLY,
A A A ® ® 8 ¢ ¢ © | STRUCTURE (psf) IN TRANSVERSE, 45°, LONGITUDINAL DIRECTIONS.
1. NESC HEAVY 6.70 24.00 0.00 94.20 | 183.60 0.00 19.60 54.40 0.00 10.0
2. NESC EXTREME WIND 1.90 12.10 0.00 47.00 | 110.10 0.00 8.20 32.70 0.00 23
3. NESC EXTREME WIND- YAW 45° 1.90 7.70 -1.00 47.00 76.70 -8.10 8.20 22.30 -2.50 16.3
4. NESC EXTREME WIND- LONGITUDINAL 90° 1.90 5.20 -1.00 47.00 60.20 -8.10 8.20 17.10 -2.50 23
— 5. NESC EXTREME ICE WITH CONCURRENT WIND 9.30 19.50 0.00 85.70 | 136.90 0.00 20.30 40.90 0.00 2.1
WIND ON STRUCTURE 6. EVERYDAY 1.90 5.20 0.00 47.00 60.20 0.00 8.20 17.10 0.00 0.0
7. NESC HEAVY DE 3.40 12.00 10.40 61.20 91.80 83.20 10.10 27.20 24.50 10.0
8. NESC EXTREME WIND DE 1.00 6.10 4.80 32.90 55.10 43.70 4.30 16.40 12.90 23.0
9. NESC EXTREME ICE W/CONCURRENT WIND DE 4.70 9.80 8.70 52.20 68.50 63.70 10.40 20.50 18.90 4.1
10. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.1
11.NESC MEDIUM (SEE NOTE 7) 4.30 17.40 0.00 81.10 | 148.20 0.00 15.50 43.30 0.00 10
12.NESC MEDIUM DE (SEE NOTE 7) 2.20 8.70 7.60 54.60 74.10 67.10 8.10 21.70 19.50 10
DEADEND 90° - MIN WEIGHT
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
WIND ON
DESCRIPTION Va Ta La Vs Ts Ls Ve Tec Lc STRUCTURE (psf)
1. NESC HEAVY -1.60 24.00 0.00 10.50 | 183.60 0.00 -4.60 54.40 0.00 10.0
2. NESC EXTREME WIND -0.40 12.10 0.00 11.20 | 110.10 0.00 -1.70 32.70 0.00 23
3. NESC EXTREME WIND- YAW 45° -0.40 7.70 -1.00 11.20 76.70 -8.10 -1.70 22.30 -2.50 16.3
4. NESC EXTREME WIND- LONGI TUDINAL 90° -0.40 5.20 -1.00 11.20 60.20 -8.10 -1.70 17.10 -2.50 23
5. NESC EXTREME ICE WITH CONCURRENT WIND -2.40 19.50 0.00 0.90 136.90 0.00 -5.00 40.90 0.00 41
6. EVERYDAY -0.40 5.20 0.00 11.20 60.20 0.00 -1.70 17.10 0.00 0.0
7. NESC HEAVY DE -0.80 12.00 | -10.40 | 19.30 91.80 | -83.20 -2.00 27.20 | -24.50 10.0
+LONGITUDINAL 8. NESC EXTREME WIND DE -0.20 6.10 -4.80 15.00 | 55.10 | -43.70 | -0.70 16.40 | -12.90 23.0
(TOWARDS AHEAD SPAN) 9. NESC EXTREME ICE W/CONCURRENTWIND DE | -1.20 | 9.80 | -870 | 9.90 | 6850 | -63.70 | -2.30 | 20.50 | -18.90 41
10. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.1
11.NESC MEDIUM (SEE NOTE 7) -1.00 17.40 0.00 14.00 148.20 0.00 -3.50 43.30 0.00 10
12.NESC MEDIUM DE (SEE NOTE 7) -0.50 8.70 7.60 21.10 74.10 67.10 -1.50 21.70 19.50 10
= +IRANSVERSE
DEADEND 45° - MAX WEIGHT
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
WIND ON
DESCRIPTION Va Ta La Ve Ts Ls Ve Tc Lc STRUCTURE (psf)
' 7. NESC HEAVY DE 3.40 7.30 13.60 61.20 53.70 | 108.70 | 10.10 16.00 32.00 10.0
8. NESC EXTREME WIND DE 1.00 3.90 6.30 32.90 35.10 57.00 4.30 10.50 16.90 23.0
+VERTICAL 9. NESC EXTREME ICE W/CONCURRENTWIND DE | 4.70 5.80 11.30 | 5220 | 39.30 | 83.20 10.40 11.80 | 24.70 4.1
12.NESC MEDIUM DE (SEE NOTE 7) 2.20 5.30 9.90 54.60 43.40 87.60 8.10 12.80 25.40 10.0
SIGN  CONVENTION DEADEND 45° - MIN WEIGHT
FOR LOADS LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
WIND ON
DESCRIPTION Va Ta La Ve Ts Ls Ve Tc Lc STRUCTURE (psf)
7. NESC HEAVY DE -0.80 7.30 13.60 19.30 53.70 | 108.70 | -2.00 16.00 32.00 10.0
8. NESC EXTREME WIND DE -0.20 3.90 6.30 15.00 35.10 57.00 -0.70 10.50 16.90 23.0
9. NESC EXTREME ICE W/CONCURRENT WIND DE -1.20 5.80 11.30 9.90 39.30 83.20 -2.30 11.80 24.70 41
12.NESC MEDIUM DE (SEE NOTE 7) -0.50 5.30 9.90 21.10 43.40 87.60 -1.50 12.80 25.40 10.0
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SSP—-8-1

w 2 3 4 5 | 6 | 7 8
NOTES
: i 1. CLEARANCE DIMENSIONS SHOWN ARE THE MINIMUMS TO BE
Left Crossarm | Right Crossarm PROVIDED FROM THE SURFACE OF SUPPORTING STEEL TO
Wind from Left |Wind from Right THE CORONA RING HOT BOX, (FOR POLE CONDUCTOR) OR
_ TO CONDUCTOR (FOR MRC).
Required Clearances
+/- 600 kV DC [+/- 53 KV DC| +/- 53 KV DC [ +/-53 KV DC 2. HEIGHT RANGE: IN INCREMENTS OF 5
Mearaes] Electrical Pole Conductor| Metal Return | MRC "I Stn.ng MRC "I Stnlng BASIC: 90'-140"
Conductor [Insulator Swing | Insulator Swing MEDIUM: 90 —175
Angle Angle HEAVY: 125'=190'
g 60 ° F, No Wind Lightning Impulse Withstand Voltage 13.5' 2' 0° 0° 3. ALL DIMENSIONS ARE IN FEET.
13!_111 —_ 131_1” - - -
SHIELD WIRE~__ H I/DETM A 60 ° F, Medium Wind: 6 psf Switching Impulse Withstand Voltage 13.5' 2 40° 29 ° 4. INSULATOR DIMENSIONS ARE MEASURED FROM THE
_ = — _ _ . . . WORKPOINT OF THE ASSEMBLY TO THE CENTER OF THE
2, MAXIMUM SH\E%D\NG\ 60 ° F, Extreme Wind: 20.74 pSf Steady State, Normal Reg|me 5 0.75 70 66 ATTACHMENT VANG HOLE.
3 ANGLE 15
«© s 5. FABRICATOR SHALL DEVELOP AND OPTIMIZE THE GEOMETRY
: — /DETM B AND WEIGHT FOR THE GENERAL DIMENSIONS, CLEARANCES,
SRNRES. ~~——SINGLE " ~ STRING: 1 x 25 = 25 KIPS o MAX SHIELD ANGLE, AND LOADS PROVIDED WHILE KEEPING
e + 53kv DC MRC 2', 2 (N = 4 BELLS; SPACING = 5.75") 1-6 THE ANCHOR BOLT CAGE DIAMETER TO A MINIMUM.
L9 17 7R B < T0P OF POLE 6. DETAILED VANG ATTACHMENT INFORMATION WILL BE PROVIDED
| = I_gp 2 ol - AT FINAL DESIGN.
—J
5 —— = = = Iy S— - - - - - = = = = — o EDGE OF POLE - 7. THE ANGLES SHOWN REFLECT THE MINIMUM AND MAXIMUM
N Jrl : i ~_ (F—1-0" VANG =g . INSULATOR POSITION UNDER AN EVERYDAY, 60°. 6PSF, &
3 & N S & _ODETAL C" % T o £ 607, 20.74 PSF CONDITIONS.
o W o W oL 8 L - a
= -6 || Lo-6" ! TLC TlSe
> @ o “| o O s D_Z
: VANG VANG G 1 ©laE ™m|o&
— o ™ L) = © 2o
--/Q Q@ 8@ &|—
DI -2
s \
N Q@ — SINGLE V" — STRING: 1 x 50 = 50 KIPS
, , A N = 43 BELLS; SPACING = 6.75"
_\)Z/ 13.5 L 13.5 \/ s ( ) >
+ 800KV DC . / \ . n > . .
POLE CONDUCTOR N /
451_0”
= | |
Z . r DETAIL "A”
: 41'—4 41'—4
=
S <
N L~
- SR
x| < —em 10" : o 10" 10 %o
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O E o xx | - 3 |
e TI=S85 S 75,* — — - —
— ~ © | O Il 5 ~ . ) ” ) ”
S 82 . . 20 >0
= Q=™ T T MRC | | | | MRC
f =05 s - NO WIND POSITION\ roTT T
5 Tedx, SEE NOTE 7 — |
- S3I -5 £ - — .,
S scd = i (} SEE NOTE 7 |
I=za [ - 2, b
g 2’ o i
- = 5 = |
S _| “l | STATIONARY
|
e T ' —
T S T | |
- 1'-10}
I
° .
|
s LEFT RIGHT LEFT
W DETAIL B ; . ; .
=12 Hx L = 40 x 60 H x L =40 x 60
Lol
TAPER = 0.25 IN/FT | %
— ] ”
A|lD 811
= [am)]
o | =
T3
5| .
=) |
n CROSSARM " -
) Fy
& ] (<o}
o E “CI> = 7 ?
| S N\
T ol CONCRETE LINE o 1" -
T GROUND_LINE ETAL C 5
= INSTALLATION & MAINTENANCE
— 41_0” \/ANG DETA‘L ”D”
BASIC & MEDIUM CORONA RING HOT BOX
TANGENT SUSPENSION STEEL POLE
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5 |

6’_4"

ANGLE 15

10;_5%”

11_2”

* 53kV DC MRC

| 1 ”
| DETAIL A
= /

SINGLE "I

1]

— STRING: 1 x 25 = 25 KIPS
(N = 4 BELLS; SPACING = 5.75")

391_0"

1"—0" VANG

S¢l

120’=0” TYPICAL HEIGHT FOR A 1200FT. SPAN
(SEE NOTE 2)

+ 600kV DC———— o
POLE CONDUCTOR

[ 13.5

DETAIL "D”

I
42’_1 "

TAPER = 0.283 IN/FT

46,—7”
MAXIMUM FINAL SAG AT MOT = 177°F

IN RULING SPAN = 1200 FT. (POLE)

POLE CONDUCTOR ACSR "BLUEBIRD”

o CONCRETE LINE

348" > 340"

REQUIRED GROUND CLEARENCE =

340"

46"
HEAVY

GROUND LINE

TANGENT SUSPENSION STEEL POLE

FOR EMERGENCY REGIME
Ipc = 'POLE / 3 = 4320 / 3 = 1440 A

1'-0" VANG

HEAVY SUSPENSION

Left Crossarm
Wind from Left

Right Crossarm
Wind from Right

Required Clearances

Mechanical

Electrical

+/- 600 kV DC
Pole Conductor

+/- 53 KV DC
Metal Return
Conductor

+/- 53 KV DC

MRC "I" String

Insulator Swing
Angle

+/- 53 KV DC

MRC "I" String

Insulator Swing
Angle

60 ° F, No Wind

Lightning Impulse Withstand Voltage

13.5'

60 ° F, Medium Wind: 6 psf

Switching Impulse Withstand Voltage

13.%'

60 ° F, Extreme Wind: 20.74 psf

Steady State, Normal Regime

— DOUBLE V" — STRING: 2 x 50 = 100 KIPS
(N = 43 BELLS; SPACING = 6.75")

1 ,_8”

TOP OF POLE

10’_5%”

_O”

'%I_ o
SEE NOTE 7 ——+=1°

- 2’
IR

SEE NOTE 7

—t——1-2’

DETAIL "B’

CROSSARM

©
. |
o

DETAIL "C”

INSTALLATION & MAINTENANCE

VANG

-—— tDGE OF POLE

P
6‘ o
@qy

DETAIL "A”

MRC

NO WIND POSITION

2”

6’_4”

FROM TOP OF POLE TO
AXIS OF MRC CROSSARM

39,_0”

FROM TOP OF POLE
TO WORKING POINT

NOTES

1. CLEARANCE DIMENSIONS SHOWN ARE THE MINIMUMS TO BE
PROVIDED FROM THE SURFACE OF SUPPORTING STEEL TO
THE CORONA RING HOT BOX, (FOR POLE CONDUCTOR) OR
TO CONDUCTOR (FOR MRC).

2. HEIGHT RANGE: IN INCREMENTS OF 5°

BASIC: 90'—140’
MEDIUM: 90'-175’
HEAVY: 125 =190’

5. ALL DIMENSIONS ARE IN FEET.

4. INSULATOR DIMENSIONS ARE MEASURED FROM THE
WORKPOINT OF THE ASSEMBLY TO THE CENTER OF THE
ATTACHMENT VANG HOLE.

5. FABRICATOR SHALL DEVELOP AND OPTIMIZE THE GEOMETRY
AND WEIGHT FOR THE GENERAL DIMENSIONS, CLEARANCES,
MAX SHIELD ANGLE, AND LOADS PROVIDED WHILE KEEPING
THE ANCHOR BOLT CAGE DIAMETER TO A MINIMUM.

6. DETAILED VANG ATTACHMENT INFORMATION WILL BE PROVIDED
AT FINAL DESIGN.

/. THE ANGLES SHOWN REFLECT THE MINIMUM AND MAXIMUM
INSULATOR POSITION UNDER AN EVERYDAY, 607, 6PSF, &
607, 20.74 PSF CONDITIONS.

I
11_981

L

| |
i i IN=FLIGHT
| |
| |

77777777 —

[
10°-5}"

————

|
|
1 STATIONARY
|

Lo JF

:

|

LEFT

AVIAN HOT BOX

H x L = 40" x 607 H

41_4”

DETAIL "D’

CORONA RING HOT BOX

AVIAN HOT BOX
x L = 40" x 607
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1

SSP—-8-3_B&M_HVY_TABLE

1 2 3 4 5 6 7 8
NOTES
1. WIRE TENSIONS PROVIDED PER SUBCONDUCTOR. VECTOR LOADS
PROVIDED PER PHASE.
Ly Ly 2. LOAD CASE (9) TO BE APPLIED TO ONLY 1 SHIELD WIRE
. . ATTACHMENT POINT (MOST SEVERE). APPLY LOAD CASE (8) TO
A 1? ,7%1 A ALL OTHER ATTACHMENT POINTS.
C
Va . . Va 3. LOAD CASE (10A) TO BE APPLIED TO ONLY 1 SUB—CONDUCTOR
C J: :l C (N THE BUNDLE) AT ATTACHMENT POINT (MOST SEVERE) OF
! ! ONE POLE (POSITIVE OR NEGATIVE). APPLY LOAD CASE (8) TO
c C ALL OTHER ATTACHMENT POINTS.
W, W
EM fM 4. LOAD CASE (10B) TO BE APPLIED TO ONLY 1 MRC ATTACHMENT
[ | POINT (MOST SEVERE). APPLY LOAD CASE (8) TO ALL OTHER
i i ATTACHMENT POINTS.
e W 5. THE WEIGHT OF CLAMP FOR SHIELD WIRE AND INSULATOR FOR
POLE CONDUCTOR AND METAL RETURN CONDUCTOR FOR THE
DESIGN PARAMETERS BASIC TANGENT | MEDIUM TANGENT | HEAVY TANGENT e A O e o e
LOADING TREE FORCES. FOR WIND ON CLAMPS / INSULATORS,
USE AREA EXPOSED TO WIND FROM TABLE 1.
(alist) | (bsJft) | (in.) (bs) | (deg) SPAN (ft.) 6. APPLY AN OLF OF 1.5 ON STRUCTURE WEIGHT FOR LOAD
(ft.) (ft.) (ft.) (ft.) (ft.) (ft.) CASES 1,7,8,9.10 & 12.
e e _ . E o
< L < L A (1) - OPGW (49ay 85a:,s 20‘-| 1“427) NA 0.473 0.591 SEE 2o 1200 1000 1500 1200 1800 1500 2250 2 APPLY AN OLF OF 1 ON STRUCTURE WEIGHT FOR LOAD CASES
B (3) - 2156 KCM ACSR "Bluebird 84/19 2511 1.762 TABLE 1 2 1200 1000 1500 1200 1800 1500 2250 23456 & 11.
Ts s C (1) - 1780 KCM ACSR "Chukar" 84/19 207D 1.602 2 1200 1000 1500 1200 1800 1500 2250 & THE VALUES SHOWN FOR WIND PRESSURE ON STRUCTURE ARE
Vg Vg " FOR ROUND OR 12 SIDED MEMBERS. FOR 8 SIDED MEMBERS,
MULTIPLY BY 1.4. FOR FLAT SURFACES, MULTIPLY BY 1.6.
L Sell LaDsl TR DSl ellils _E STl 9. THE STRUCTURE SHALL BE DESIGNED FOR AN ADDITIONAL LOAD
CASE 13, FOR LOADS ANTICIPATED DUE TO RIGGING FOR WIRE
DESCRIPTION TEMP | g |WIND] WIND | TENSION VERTICALf A B c CLIP IN DURING CONSTRUCTION. LOADS SHALL BE APPLIED AS
CF) | ny | (pSD| OLF OLF OLF (Ibs.) (Ibs.) (Ibs.) FOLLOWS;
1. NESC HEAVY 0 0.50 4.00 2.50 1.65 1.50 8536 22985 20211 QEBO%ETEEHAVSVERLK%%A\L?N’EA%PHPLLYOCLET/T(%NOgCH‘)OE‘L%E%TELY
2. NESC EXTREME WIND 60 | 000 [2074] 1.00 1.00 1.00 6525 19491 17202 ANALYZED SEPARATELY:
— 3. NESC EXTREME WIND - YAW 45° 60 0.00 10.36 1.00 1.00 1.00 4896 15548 13479 BASIC W = 18.150 LBS
WIND ON STRUCTURE 4. NESC EXTREME WIND- LONGITUDINAL 90° 60 | 0.00 | 000 | 1.00 1.00 1.00 3913 13758 11710 MEDIUM e = 21,550 LBS.
5 NESC EXTREME ICE WITH CONCURRENT WIND| 15 | 100 | 410 | 1.00 1.00 1.00 11329 28306 25086 HEAVY W = 26,650 LBS.
6. EVERYDAY 60 0.00 0.00 1.00 1.00 1.00 3913 13758 11710 APPLY LOAD CASE (6) TO ALL OTHER ATTACHMENT POINTS.
7. CONSTRUCTION SNUB OFF 31 0 | 000 |ooo| 150 | 150 1.50 4592 15770 | 13494 10, UMIT THE POLE TOP DEFLECTION UNDER LOAD CASE (2) TO 9%
8. STRINGING INTACT 0 0.00 4.00 1.50 1.50 1.50 4761 16071 13791 OF THE TOTAL STRUCTURE HEIGHT, WHICH INCLUDES 1.72 DEG
0 0.00 4.00 1.50 .50 1.50 i 16071 13791 TR ropen
9. STRINGING/BROKEN SHIELDWIRE ' ' ; ' ' 0(B)* . %NM\ET PT&EE PT%ED‘TAOMPET%EFLECT\ON UNDER LOAD CASE (6) TO
0 0.00 4.00 1.50 1.80 1.50 4761 ILA9A (r)if 13791 |
10a. STRINGING/BROKEN CONDUCTOR ' ’ ' ' ' 10703 (B) 1 o i Lo o o é@.@WZED ASSUMING A
9654 (A) / ' '
0 0.00 | 400 [ 1.50 1.50 1.50 4761 16071 i 13. CASE 6 SHALL INCLUDE AN ADDITIONAL 800LB LOAD (Wg,) AT
10b. STRINGING/BROKEN MRC B THE TIP OF EACH ARM TO ACCOUNT FOR MAINTENANCE WITH
11. TORNADO WIND - STRUCTURE ONLY 60 0.00 63.10 - - - - - - TWO MEN AND EQUIPMENT.
12. NESC MEDIUM (SEE NOTE 14) i[9 0.25 4.00 2.50 1.65 1.50 6401 18608 16142 14 FOR STRUCTURES IN OKLAHOMA STATE. T WILL BE USED
*(A)= AHEAD SPAN TENSION, (B)= BACK SPAN TENSION LOADING CASE 1 "NESC HEAVY”. FOR ARKANSAS AND
TENNESSEE STATES, THE LOADING CASE 1 "NESC HEAWY”
WILL BE REPLACED BY LOADING CASE 12 "NESC MEDIUM”.
15. LOAD CASE 11 SHALL BE APPLIED ON STRUCTURE ONLY, IN
TRANSVERSE, 45, LONGITUDINAL DIRECTIONS.
+LONGITUDINAL
(TOWARDS AHEAD SPAN)
TABLE 1
CLAMP / INSULATOR PARAMETERS
m— +TRANSVERSE TOWER TYPE BASIC, MEDIUM HEAVY
TOTAL
AREA | TOTAL WEIGHT AREA WEIGHT
WIRE WIRE TYPE O s — EXPOSED | (INCLUDING EXPOSED | (INCLUDING
LENGTH | DIAMETER [ TO WIND | HARDWARE) | UTS | LENGTH | DIAMETER | TO WIND | HARDWARE) |  UTS
! [FT] [IN] [FT’] [LBS] [KIPS] | [FT] [IN] [FT*] [LBS] [KIPS]
+VERTICAL _
A |[(1)- OPGW (49ay 85acs-2c 1-1427) |Suspension Clamp 0.83 2 0.14 22 15.75 0.83 2 0.14 22 15.75
S‘GN CON\/EN—HON Single "V" Strlng SuspenSiDn 1x50=50 klpS 50 2917 100
FOR_LOADS B ](3)-2156 KCM ACSR "Bluebird" (Basic, Medium) 28.0 13 15.2 2537 (ONE | (ONE 13 31.6 4832 (ONE
Double "V" String Suspension 2x50=100 kips (Heavy) | (oNE siDE) | (ONE SIDE) |(ONE SIDE)| (BOTH SIDES) | SIDE) | SIDE) |(ONE SIDE)|(ONE SIDE)| (BOTH SIDES) | SIDE)
Single "1" String Suspension 1x25 =25 kips
c |(1)- 1780 KCM ACSR "Chukar" T — 4 11 1.83 150 25 4 11 1.83 150 25
THIS DRAWING WAS PREPARED BY POWER 6/9/14
B CLEAN LINE ENERGY 108 NUMBER | RNV
TAKING INTO CONSIDERATION THE SPECIFIC
AND UNIQUE REQUIREMENTS OF THE PROJECT. CKD ch 6/9/M ﬂ POWER PLAINS AND EASTERN + 600kV HVDC LINE 152836 A
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BASIC SUSPENSION
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
DESCRIPTION Va Ta La Ve Te Le Ve Tc Lc STR:'JVA%ROEN(psf)
1. NESC HEAVY 2.70 1.90 0.00 30.30 | 10.90 0.00 7.90 3.40 0.00 10.0
2. NESC EXTREME WIND 0.80 1.30 0.00 13.90 | 11.20 0.00 3.30 3.40 0.00 23
3. NESC EXTREME WIND- YAW 45° 0.80 0.70 0.10 | 13.90 6.20 -0.10 3.30 1.90 -0.10 16.3
4. NESC EXTREME WIND- LONGITUDINAL 90° 0.80 0.20 0.10 | 13.90 1.50 -0.10 3.30 0.50 -0.10 23
5. NESC EXTREME ICE WITH CONCURRENT WIND | 3.70 1.30 0.00 29.30 6.90 0.00 8.20 2.20 0.00 4.1
6. EVERYDAY 0.80 0.20 0.00 13.90 1.50 0.00 3.30 0.50 0.00 0.0
7. CONSTRUCTION SNUB OFF 3:1 3.10 -0.30 0.30 9.50 -0.70 0.80 3340 | -250 2.80 0.0
8. STRINGING INTACT 1.10 0.60 0.00 20.80 5.20 0.00 4.90 1.60 0.00 6.0
9. STRINGING/BROKEN SHIELDWIRE 1.10 0.40 5.00 20.80 5.20 0.00 4.90 1.60 0.00 6.0
10a. STRINGING/BROKEN CONDUCTOR 1.10 0.60 0.00 20.80 4.70 17.00 4.90 1.60 0.00 6.0
10b. STRINGING/BROKEN MRC 1.10 0.60 0.00 20.80 5.20 0.00 4.90 1.10 14.50 6.0
11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.1
12.NESC MEDIUM (SEE NOTE 14) 1.70 1.30 0.00 25.00 8.90 0.00 6.20 2.70 0.00 10
MEDIUM SUSPENSION
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
DESCRIPTION Va Ta La Ve Te Ls Ve Tc Lc STR:'JV(;%ROEN(psf)
1. NESC HEAVY 3.20 2.10 0.00 35.60 | 12.30 0.00 9.40 3.80 0.00 10.0
2. NESC EXTREME WIND 0.90 1.50 0.00 16.10 | 13.10 0.00 3.90 4.00 0.00 23
3. NESC EXTREME WIND- YAW 45° 0.90 0.80 0.10 | 16.10 7.20 -0.10 3.90 2.20 -0.10 16.3
4. NESC EXTREME WIND- LONGITUDINAL 90° 0.90 0.20 -0.10 | 16.10 1.50 -0.10 3.90 0.50 -0.10 23
5. NESC EXTREME ICE WITH CONCURRENT WIND | 4.50 1.50 0.00 34.70 7.60 0.00 9.80 2.40 0.00 41
6. EVERYDAY 0.90 0.20 0.00 16.10 1.50 0.00 3.90 0.50 0.00 0.0
7. CONSTRUCTION SNUB OFF 3:1 3.10 -0.30 0.30 9.50 -0.70 0.80 3340 | -250 2.80 0.0
8. STRINGING INTACT 1.40 0.70 0.00 24.20 5.70 0.00 5.90 1.70 0.00 6.0
9. STRINGING/BROKEN SHIELDWIRE 1.40 0.50 5.00 24.20 5.70 0.00 5.90 1.70 0.00 6.0
10a. STRINGING/BROKEN CONDUCTOR 1.40 0.70 0.00 24.20 5.20 17.00 5.90 1.70 0.00 6.0
10b. STRINGING/BROKEN MRC 1.40 0.70 0.00 24.20 5.70 0.00 5.90 1.30 14.50 6.0
11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.1
12.NESC MEDIUM (SEE NOTE 14) 2.10 1.50 0.00 29.30 | 10.10 0.00 7.40 3.10 0.00 10
HEAVY SUSPENSION
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
DESCRIPTION Va Ta La Ve Ts Le Ve Te Le smzvél:'gsEN(psﬂ
1. NESC HEAVY 4.00 2.50 0.00 47.00 | 14.40 0.00 11.70 4.50 0.00 10.0
2. NESC EXTREME WIND 1.10 1.80 0.00 21.80 | 15.80 0.00 4.90 4.80 0.00 23
3. NESC EXTREME WIND- YAW 45° 1.10 1.00 -0.10 | 21.80 8.50 -0.10 4.90 2.60 -0.10 16.3
4. NESC EXTREME WIND- LONGITUDINAL 90° 1.10 0.20 -0.10 | 21.80 1.50 -0.10 4.90 0.50 -0.10 23
5. NESC EXTREME ICE WITH CONCURRENT WIND | 5.60 1.80 0.00 45.00 8.80 0.00 12.10 2.80 0.00 4 1
6. EVERYDAY 1.10 0.20 0.00 21.80 1.50 0.00 4.90 0.50 0.00 0.0
7. CONSTRUCTION SNUB OFF 3:1 3.10 -0.30 0.30 9.50 -0.70 0.80 3340 | -250 2.80 0.0
8. STRINGING INTACT 1.70 0.70 0.00 32.70 6.50 0.00 7.30 2.00 0.00 6.0
9. STRINGING/BROKEN SHIELDWIRE 1.70 0.60 5.00 32.70 6.50 0.00 7.30 2.00 0.00 6.0
10a. STRINGING/BROKEN CONDUCTOR 1.70 0.70 0.00 32.70 6.00 17.00 7.30 2.00 0.00 6.0
10b. STRINGING/BROKEN MRC 1.70 0.70 0.00 32.70 6.50 0.00 7.30 1.50 14.50 6.0
11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.1
12.NESC MEDIUM (SEE NOTE 14) 2.60 1.80 0.00 39.10 | 11.70 0.00 9.20 3.60 0.00 10
pen oo/ CLEAN LINE ENERGY
AND UNIQUE REQUIREMENTS OF THE PROJECT. CKD M 6/9/14 ﬂ POWER PLAINS AND EASTERN 4+ 600kV HVDC LINE 152836 A
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SMALL ANGLE SUSPENSION

SMALL_SUSPENSION_2—-10.DWG

SSP-10-1

NOTES
1. CLEARANCE DIMENSIONS SHOWN ON ARE THE MINIMUMS TO
Left Crossarm | Right Crossarm BE PROVIDED FROM THE SURFACE OF SUPPORTING STEEL TO
Wind from Left [Wind from Right %EC%%E%%EN@@EQOTMRBC%X, (FOR POLE CONDUCTOR) OR
Required Clearances 7 , | 7
T 600KV DC 3 53 KV DCT -3 KV DC [+ 53KV DG 2. HEIGHT RANGE: 90°=190" IN INCREMENTS OF 5
Mearaes] Electrical Pole Conductor| Metal Return | MRC "I" String | MRC "I" String 3. ALL DIMENSIONS ARE IN FEET.
o R o Genduetar (nsaalenswng (lnsuetorswng 4. INSULATOR DIMENSIONS ARE MEASURED FROM THE
SHIELD WIRE 15°-10 1'-10 19'—1 | N Angle Angle WORKPOINT OF THE ASSEMBLY TO THE CENTER OF THE
T~ L 60 ° F, No Wind Lightning Impulse Withstand Voltage 13.5' 2" 50° -14° ATTACHMENT VANG HOLE.
) MAXIMUM  SHIELDING -~ MAXIMUM - SHIELDING 60 ° F, Medium Wind: 6 psf Switching Impulse Withstand Voltage 13.5' o 61° 17° 5. FABRICATOR SHALL DEVELOP AND OPTIMIZE THE GEOMETRY
N ANGLE 15° N ANGLE 15 AND WEIGHT FOR THE GENERAL DIMENSIONS, CLEARANCES,
© 60 ° F, Extreme Wind: 20.74 psf |Steady State, Normal Regime 5' 0.75' 77° 61° %é iNH‘CEHLgRASSER c/ijc% Bom%EPRR%D/EDM‘WNH‘\MLUEMKEEP\NG
SINGLE "I” — STRING: 1 x 25 = 25 KIPS '
5. + 53kV DC MRC (N = 4 BELLS; SPACING = 5.75") 107 6. 2%55 %AENS‘GG@WACHMENT INFORMATION WILL BE PROVIDED
T ) .
™~ T 1P Or POLE 7. THE CONDUCTOR PHASE SPACING SHOULD NOT BE LESS
T THAN THAT OF THE TANGENT V-STRING SUSPENSION POLE.
: -—— EDGE OF POLE o
T TL - - - - - - — -\ - - - - - T 1 & L o= 0 8. THE ANGLES SHOWN REFLECT THE MINIMUM AND MAXIMUM
> | T IS 1 ¥ LS = INSULATOR POSITION UNDER AN EVERYDAY, 60°, NO WIND,
I - DETAIL "C ™~ S35 o 60°F, 6 PSF & 607, 20.74 PSF CONDITIONS.
= - a =
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AN\ — DOUBLE V" — STRING: 2 x 50 = 100 KIPS
L 13.5° \ e [ ~ (N = 43 BELLS; SPACING = 6.75") .
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CI> % % 8 8 g ‘f ********** >,
° > ‘
= =2 - $ % IN-FLGHT 7"7""" T\
=za | IN-FLGHT | MRC
© fe MRC ] | %=~ NO WIND POSITION
o T NO WlND POS'T'ON ’ ” | | ) ) ?—N—
“é | 5-0 | C o 5-0 I ‘:|
R | - | N
) i B i i T
YT | | Ty
— ™| | STATIONARY | - STATIONARY | 5 —
= S w) [ ——
M
Il
S | ‘
Sl =
TAPER = 0.300 IN/FT 4| & LEFT h RIGHT LEFT h RIGHT
N Lol
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1 3 4 5 6 7 8
] DESIGN PARAMETERS NOTES
La A RULING | WIND WT
. , 1. WIRE TENSIONS PROVIDED PER SUBCONDUCTOR. VECTOR LOADS
D oe— T, — WIRE TYPE STRAND | WEIGHT QIA INS. WT | ANGLE SEAN P SPAN e TENSIONS PROY
} (allst) | (lbs./ft.) (in.) (Ibs.) (degq) (ft.) (ft.) (ft.) '
Vi A . ' ' : 2. LOAD CASE (9) TO BE APPLIED TO ONLY 1 SHIELD WIRE
%TC 6 :ik %TC A (1) - OPGW (49ay 85acs-2¢ 1-1427) NA 0.473 0.591 — 10 1200 1200 1800 ATTACHMENT POINT (MOST SEVERE). APPLY LOAD CASE (8) TO
] ] B (3) - 2156 KCM ACSR "Bluebird" 84/19 2.511 1.762 TABLE 1 10° 1200 1200 1800 ALL OTHER ATTACHMENT POINTS.
C C ] n " (o]
Wy Wy = L G s o WA i £ A L0 L 18 Lt it 3. LOAD CASE (10A) TO BE APPLIED TO ONLY 1 SUB—CONDUCTOR
(IN THE BUNDLE) AT ATTACHMENT POINT (MOST SEVERE) OF
ONE POLE (POSITIVE OR NEGATIVE). APPLY LOAD CASE (8) TO
! ! WEATHER CASES OVERLOAD FACTORS WIRE TENSIONS ALL OTHER ATTACHMENT POINTS.
WC\ WC\
TEMP RADNAL WIND| WIND |TENSION|VERTICAL A B c 4. LOAD CASE (10B) TO BE APPLIED TO ONLY 1 MRC ATTACHMENT
DESCRIPTION cF) | '°E | (psh| oLF OLF OLF (Ibs.) (Ibs.) (Ibs.) POINT (MOST SEVERE). APPLY LOAD CASE (8) TO ALL OTHER
(in.) 3 . . ATTACHMENT POINTS.
1. NESC HEAVY 0 0.50 | 4.00 [ 2.50 1.65 1.50 8536 22985 20211 5. THE WEIGHT OF CLAMP FOR SHIELD WIRE AND INSULATOR FOR
2. NESC EXTREME WIND 60 0.00 20.74 1.00 1.00 1.00 6525 19491 17202 POLE CONDUCTOR AND METAL RETURN CONDUCTOR FOR THE
5 BASIC, MEDIUM, AND HEAVY SUSPENSION ARE PROVIDED IN
S L L 3. NESC EXTREME WIND - YAW 45 60 | 000 |%0de| 1600 100 1.06 0 s 178 TADLE 1. THESE WEIGHTS e BEEN INCLUDED N THE
1 0 60 0.00 0.00 1.00 1.00 1.00 3913 13758 11710 LOADING TREE FORCES. FOR WIND ON CLAMPS / INSULATORS,
Tq Tg 4. NESC EXTREME WIND- LONGITUDINAL 90 USE AREA EXPOSED TO WIND FROM TABLE 1.
5. NESC EXTREME ICE WITH CONCURRENT WIND| 15 1.00 410 1.00 1.00 1.00 11329 28306 25086
Ve Vg 6. EVERYDAY 60 0.00 | 0.00 1.00 1.00 1.00 3913 13758 11710 6. éigg §N7 ggﬂ%F&“?QON STRUCTURE WEIGHT FOR LOAD
7. CONSTRUCTION SNUB OFF 3:1 0 0.00 0.00 1.50 1.50 1.50 4592 15770 13494 T '
8. STRINGING INTACT 0 0.00 | 4.00 1.50 1.50 1.50 4761 16071 13791 /. QPBP}LYS/QN &Otﬁ OF 1 ON STRUCTURE WEIGHT FOR LOAD CASES
3333 (A) / N '
0 0.00 | 4.00 | 1.50 1.50 1.50 x 16071 13791 8. THE VALUES SHOWN FOR WIND PRESSURE ON STRUCTURE ARE
9. STRINGING/BROKEN SHIELDWIRE 0(B) FOR ROUND OR 12 SIDED MEMBERS. FOR 8 SIDED MEMBERS,
14464 (A) / MULTIPLY BY 1.4. FOR FLAT SURFACES, MULTIPLY BY 1.6.
0 0.00 4.00 1.590 1.80 1.50 4761 - 13791
10a. STRINGING/BROKEN CONDUCTOR 10703 (B) 9. THE STRUCTURE SHALL BE DESIGNED FOR AN ADDITIONAL LOAD
a N - 3 i - - e — 9654 (A) / CASE 13, FOR LOADS ANTICIPATED DUE TO RIGGING FOR WIRE
- 10b. STRINGING/BROKEN MRC ) : . : ; 0(B) * %\LPLOWS;DUR\NG CONSTRUCTION. LOADS SHALL BE APPLIED AS
WINDOR-STRULTURE 11, TORNADO WIND - 5 TRUCTURE ONLY 0 | 000 163.10 - - - - - - AT ONE PHASE LOCATION, APPLY LOAD (We) DIRECTLY
12. NESC MEDIUM (SEE NOTE 14) 15 | 025 | 400 [ 250 1.65 1.50 6401 18608 16142 \BOVE. THE. WORKPOINT. EacH LOCATION. <HOULD BE
*(A)= AHEAD SPAN TENSION, (B)= BACK SPAN TENSION ANALYZED SEPARATELY:
BASIC Wy = 18,150 LBS.
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS MEDIUM We = 21,550 LBS.
HEAVY We = 26,650 LBS.
WIND ON
DESCRIPTION Va ik La Ve Te Le Ve Te Le STRUCTURE APPLY LOAD CASE (6) TO ALL OTHER ATTACHMENT POINTS.
+LONGITUDINAL (psf)
(TOWARDS AHEAD SPAN) 10. LIMIT THE POLE TOP DEFLECTION UNDER LOAD CASE (2) TO 9%
1. NESC HEAVY 3.20 4.10 0.00 39.00 28.20 0.00 9.40 8.50 0.00 10.0 OF THE TOTAL STRUCTURE HEIGHT, WHICH INCLUDES 1.72 DEG
2. NESC EXTREME WIND 0.90 2.40 0.00 18.40 | 21.20 0.00 3.90 6.40 0.00 23 (3%) FOUNDATION ROTATION.
3. NESC EXTREME WIND- YAW 45° 0.90 1.50 -0.10 18.40 13.60 -0.10 3.90 4.10 -0.10 16.3 11. LIMIT THE POLE TOP DEFLECTION UNDER LOAD CASE (6) TO
o TRANSVERSE 4. NESC EXTREME WIND- LONGITUDINAL 90° 0.90 0.70 -0.10 18.40 7.20 -0.10 3.90 2.10 -0.10 23 ONE POLE TIP DIAMETER.
5. NESC EXTREME ICE WITH CONCURRENT WIND 4.50 3.10 0.00 37.00 19.50 0.00 9.80 5.90 0.00 41 12 LOAD CASES 1-=5 AND 11 SHALL BE ANALYZED ASSUMING A
6. EVERYDAY 0.90 0.70 0.00 18.40 7.20 0.00 3.90 2.10 0.00 0.0 FOUNDATION ROTATION OF 1.72 DEG (3%).
7. CONSTRUCTION SNUB OFF 3:1 3.10 -0.30 0.30 9.50 -0.70 0.80 33.40 -2.50 2.80 0.0 13. CASE 6 SHALL INCLUDE AN ADDITIONAL 800LB LOAD (Wgy) AT
8. STRINGING INTACT 1.40 1.60 0.00 27.60 15.80 0.00 5.90 4.60 0.00 6.0 %Hv% TM‘ENO;N%ACE%U/TE“MAE&Q ACCOUNT FOR MAINTENANCE WITH
9. STRINGING/BROKEN SHIELDWIRE 1.40 0.80 5.00 27.60 15.80 0.00 5.90 4.60 0.00 6.0 '
14. FOR STRUCTURES IN OKLAHOMA STATE, IT WILL BE USED
' 10a. STRINGING/BROKEN CONDUCTOR 1.40 1.60 0.00 27.60 13.10 16.90 5.90 4.60 0.00 6.0 NG CSE T UNESE HEAY TR ARKANSAS AND
+VERTICAL 10b. STRINGING/BROKEN MRC 1.40 1.60 0.00 27.60 15.80 0.00 5.90 2.30 14.50 6.0 TENNESSEE STATES, THE LOADING CASE 1 "NESC HEAVY”
11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.1 WILL BE REPLACED BY LOADING CASE 12 "NESC MEDIUM™.
SIGN CONVENTION 12.NESC MEDIUM (SEE NOTE 14) 2.10 3.00 0.00 32.00 22.90 0.00 7.40 6.80 0.00 10 15. LOAD CASE 11 SHALL BE APPLIED ON STRUCTURE ONLY, IN
TRANSVERSE, 45, LONGITUDINAL DIRECTIONS.
FOR [LOADS
TABLE 1
CLAMP / INSULATOR PARAMETERS
AREA | TOTAL WEIGHT
EXPOSED | (INCLUDING
[FT] [IN] [FT’] [LBS] [KIPS]
A |(1)-OPGW (49ay 85acs-2c 1-1427) |Suspension Clamp 0.83 . 0.14 22 il 75
100
B [(3)-2156 KCM ACSR "Bluebird" Double "V" String Suspension 2x50=100 kips 29.17 13 31.6 4832 (ONE
(ONE SIDE) | (ONE SIDE) |(ONE SIDE)| (BOTH SIDES) | SIDE)
C |(1)-1780 KCM ACSR "Chukar" Single "I" String Suspension 1x25 =25 kips 4 11 1.83 150 25
THIS DRAWING WAS PREPARED BY POWER 6 9 Wﬂr
e CLEAN LINE ENERGY 708 NOMBER ) R
TAKING INTO CONSIDERATION THE SPECIFIC
AND UNIQUE REQUIREMENTS OF THE PROJECT. CKD i 6/9/M ﬂ POWER PLAINS AND EASTERN + 600kV HVDC LINE 152836 A
REUSE OF THIS DRAWING OR ANY INFORMATION X ENGINEERS SMALL ANGLE SUSPENSION DRAWING NUMBER
CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE: NTS
A_|CONCEPTUAL DESION b/16/14 | owi | cu_| O] Ch *RC ABOV. (V-STRING)-LoAD DRRiNG || SSP—10—2
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w 3 4 5 | 6 7 8
MEDIUM ANGLE SUSPENSIO NOTES
1. CLEARANCE DIMENSIONS SHOWN ON ARE THE MINIMUMS TO
— S BE PROVIDED FROM THE SURFACE OF SUPPORTING STEEL
Slefossabm | Hghtsrossarm TO THE CORONA RING HOT BOX, (FOR POLE CONDUCTOR)
Wind from Left [Wind from Right OR TO CONDUCTOR (FOR MRC).
Required Clearances 2. HEIGHT RANGE: 90°=190" IN INCREMENTS OF &’
+/- 600 kV DC [+/- 53 KV DC| +/-53 KV DC | +/- 53 KV DC L DMENSONS ARE 1N FEET
. . Pole Conductor| Metal Return | MRC "I" String | MRC "I" String ' ‘
Mechanical Electrical : :
Conductor [Insulator Swing | Insulator Swing 4. INSULATOR DIMENSIONS ARE MEASURED FROM THE
o o o Angle Angle WORKPOINT OF THE ASSEMBLY TO THE CENTER OF THE
13'-2 19’1 | o - _ - - ATTACHMENT VANG HOLE.
SHIELD WIRE |/DEW A 60 ° F, No Wind Lightning Impulse Withstand Voltage 13.5' 2' 74 -50
- —— S : — — , ' ' . . 5. FABRICATOR SHALL DEVELOP AND OPTIMIZE THE GEOMETRY
o MAXIMUM  SHIELDING —~__ e | /MAX%&EHW‘%D‘NG 60 ° F, Medium Wind: 6 psf Switching Impulse Withstand Voltage 13.5 2 77 -36 AND WEIGHT FOR THE GENERAL DIMENSIONS, CLEARANCES,
- ° . MAX SHIELD ANGLE, AND LOADS PROVIDED WHILE KEEPING
” B £ » 60 ° F, Extreme Wind: 20.74 psf |Steady State, Normal Regime 5 0.75 83° 15° THE ANCHOR BOLT CAGE DIAMETER TO A MINIMUM.
SINGLE "I” — STRING: 1 x 40 = 40 KIPS
s + 53KV DC MRC (N = 4 BELLS; SPACING = 6.75") 0" 6. gg@\ﬂi %AENS?GN&WACHMENT INFORMATION WILL BE PROVIDED
| .
= T 0P OF POLE 7. THE CONDUCTOR PHASE SPACING SHOWN SHOULD NOT BE
- ) ) LESS THAN THAT OF THE TANGENT V—STRING SUSPENSION
- = - - - _ _ _ - \ - - - NS o -—— EDGE OF POLE RS POLE.
2 I h g: ~| 8 5
Lol
hi N S = __ < 5 == 8. THE ANGLES SHOWN REFLECT THE MINIMUM AND MAXIMUM
: — 5. - 8  |=9 INSULATOR POSITION UNDER AN EVERYDAY, 60", NO WIND,
| o < S 158 oy, 60°F 6PSF, & 60", 20.74 PSF CONDITIONS.
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hve
S S S o Tlg= T '9%
| 1 ‘> -1 = 2 =N ==
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MEDIUM ANGLE SUSPENSION
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GRANTED REV REVISIONS DATE | DRN | DSGN| CKD | APPD REFERENCE DRAWINGS FOR 22434 DWG ONLY 10°-30" MRC ABOVE (V-STRINC)
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SSP—12-2_MEDIUM_LOADS

DESIGN PARAMETERS NOTES
STRAND | WEIGHT | DIA INS. WT | ANGLE RUELING | WUIND T
La La WIRE WIRE TYPE alist) | (IbsJft) (ini (It;s) (deg) SPAN SPAN SPAN 1. WIRE TENSIONS PROVIDED PER SUBCONDUCTOR. VECTOR LOADS
vi ¢ e vi A (1) - OPGW (49ay 85acs-2c 1-1427) NA 0.473 0.591 SEE 30° 1200 1200 1800 2. LOAD CASE (9) TO Eég APPLIED TO) ONLY 1 SHIELD V\/RE( )
T T - " " > ATTACHMENT POINT (MOST SEVERE). APPLY LOAD CASE (8) TO
% CF :Y]\ % C B (3) - 2156 KCM ACSR "Bluebird 84/19 2.511 1.762 TABLE 1 300 1200 1200 1800 ALL OTHER ATTACHMENT POINTS.
Y v G (1) - 1780 KCM ACSR "Chukar" 84/19 2.075 1.602 30 1200 1200 1800
¢ ¢ 3. LOAD CASE (10A) TO BE APPLIED TO ONLY 1 SUB—CONDUCTOR
(IN THE BUNDLE) AT ATTACHMENT POINT (MOST SEVERE) OF
Wey Wey ONE POLE (POSITIVE OR NEGATIVE). APPLY LOAD CASE (8) TO
WEATHER CASES OVERLOAD FACTORS WIRE TENSIONS ALL OTHER ATTACHMENT POINTS.
RADIAL 4, LOAD CASE (10B) TO BE APPLIED TO ONLY 1 MRC ATTACHMENT
vv* vv‘ DESCRIPTION TEMP ICE WIND| WIND |TENSION VERTICAL A B c POINT (MOST SEVERE). APPLY LOAD CASE (8) TO ALL OTHER
Cl Cl (°F) (in) (psf) OLF OLF OLF (Ibs.) (Ibs.) (Ibs.) ATTACHMENT POINTS.
1. NESC HEAVY 0 0.50 | 4.00 2.50 1.65 1.50 8536 22985 20211 5. THE WEIGHT OF CLAMP FOR SHIELD WIRE AND INSULATOR FOR
2. NESC EXTREME WIND 60 0.00 |20.74| 1.00 1.00 1.00 6525 19491 17202 E%‘EC CﬁEB‘UﬂOENéNaEXVEYTAEU@ETEUN@‘NONCOANRDEU%TROORWggg ‘TNHE
3 NESC EXTREME WIND - YAW 45° 60 0.00 |10.36| 1.00 1.00 1.00 4896 15548 13479 [éEEE’N GW.TgHEESEFO\g%é}SHTSFOgAYNEN%E%NN \EEALMUBSED ‘N\NQUEATORS
| 4. NESC EXTREME WIND- LONGITUDINAL 900 60 0.00 0.00 1.00 1.00 1.00 3913 13758 11710 USE AREA EXPOSED TO WIND FROM TABLF 1. / ’
5. NESC EXTREME ICE WITH CONCURRENT WIND| 15 1.00 | 4.10 1.00 1.00 1.00 11329 28306 25086 6 APPLY AN OLE OF 15 ON STRUCTURE WEIGHT FOR LOAD
/ 6. EVERYDAY 60 0.00 | 0.00 1.00 1.00 1.00 3913 13758 11710 " CASES 1.7.8.9.10 & 12.
L . 7. CONSTRUCTION SNUB OFF 3:1 0 0.00 | 0.00 1.50 1.50 1.50 4592 15770 13494 APy A OLE OF 1 ON STRUCTURE WEIGHT FOR | 0D CASES
% ; 8. STRINGING INTACT 0 0.00 | 4.00 1.50 1.50 1.50 4761 16071 13791 53456 & 11
T5 T S '
3333 (A) /
0 0.00 | 4.00 1.50 1.50 1.50 . 16071 13791 8. THE VALUES SHOWN FOR WIND PRESSURE ON STRUCTURE ARE
Vg Vg 9. STRINGING/BROKEN SHIELDWIRE 0 (B) FOR ROUND OR 12 SIDED MEMBERS. FOR 8 SIDED MEMBERS,
. 06 % ; . ; ] 14464 (A) / 270 MULTIPLY BY 1.4. FOR FLAT SURFACES, MULTIPLY BY 1.6.
00 | 4. 1.5 15 15 4761 .| 137
10a. STRINGING/BROKEN CONDUCTOR 10703 (B) 9. THE STRUCTURE SHALL BE DESIGNED FOR AN ADDITIONAL LOAD
9654 (A) / CASE 13, FOR LOADS ANTICIPATED DUE TO RIGGING FOR WIRE
0 0.00 | 4.00 1.50 1.50 1.50 4761 16071 v CLIP IN DURING CONSTRUCTION. LOADS SHALL BE APPLIED AS
10b. STRINGING/BROKEN MRC 0 (B) FOLLOWS:
11. TORNADO WIND - STRUCTURE ONLY 60 000 [63.10 = = = i = = AT ONE PHASE LOCATION, APPLY LOAD (W) DIRECTLY
12. NESC MEDIUM (SEE NOTE 14) 15 025 | 4.00 2.50 1.65 1.50 6401 18608 16142 ABOVE THE WORKPOINT. EACH LOCATION SHOULD BE
ANALYZED SEPARATELY:
_—
WIND ON STRUCTURE %SDCUMWC\NC | 82’1,550558585.
MEDIUM ANGLE SUSPENSION NEAVY W= 26,630 LBS.
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS APPLY LOAD CASE (6) TO AL OTHER ATTACHMENT POINTS
WIND ON
DESCRIPTION vV T L vV T L Vv T L 10. LIMIT THE POLE TOP DEFLECTION UNDER LOAD CASE (2) TO 9%
= G & = . = " = ¢ | STRUCTURE (psf) OF THE TOTAL STRUCTURE HEIGHT, WHICH INCLUDES 1.72 DEG
(3%) FOUNDATION ROTATION.
1. NESC HEAVY 3.20 8.90 0.00 39.00 67.20 0.00 9.40 19.90 0.00 10.0
2. NESC EXTREME WIND 090 | 470 | o000 | 1840 | 4130 | 000 | 3.90 | 1230 | 0.00 23 11, LMIT THE POLE TP DEFLECTION UNDER LOAD CASE () TO
3. NESC EXTREME WIND- YAW 45° 0.90 3.20 -0.10 18.40 29.50 -0.80 3.90 8.60 -0.30 16.3
4. NESC EXTREME WIND- LONGITUDINAL 90° 090 | 210 | -0.10 | 1840 | 21.40 | -020 | 3.90 | 610 | -0.10 23 "% FOUNDATION ROTATON OF 172 DEG (%), o f
5. NESC EXTREME ICE WITH CONCURRENT WIND 4.50 7.00 0.00 37.00 48.60 0.00 9.80 14.50 0.00 4.1 "
13. CASE 6 SHALL INCLUDE AN ADDITIONAL 800LB LOAD (Wey,) AT
6. EVERYDAY 0.90 2.10 0.00 18.40 21.40 0.00 3.90 6.10 0.00 0.0 T2TIP OF EACH ARM 10 ACCOUNT FOP MAINTENANCE i)
7. CONSTRUCTION SNUB OFF 3:1 3.10 -0.30 0.30 9.50 -0.70 0.80 33.40 -2.50 2.80 0.0 TWO MEN AND EQUIPMENT.
8. STRINGING INTACT 1.40 4.10 0.00 27.60 40.70 0.00 5.90 11.70 0.00 6.0 4 FOR STRUCTURES 1N OKLALOMA STATE. IT WLl BE LSED
9. STRINGING/BROKEN SHIELDWIRE 1.40 1.70 4.90 27.60 40.70 0.00 5.90 11.70 0.00 6.0 " LOADING CASE 1 "NESC HEAVY”. FOR A’RKA”NSAS AND
10a. STRINGING/BROKEN CONDUCTOR 1.40 4.10 0.00 27.60 32.50 16.40 5.90 11.70 0.00 6.0 JVE‘LNLN EBSESEREEPSJ :\ggg BTYH ELOaOD/TBL;NGC ACSAESEW; ,,NNEESSCC MHEESVUYM,,
10b. STRINGING/BROKEN MRC 1.40 4.10 0.00 27.60 40.70 0.00 5.90 4.80 14.00 6.0 '
11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.1 12. TL%JS VCE*SSEEWL 5"SHAL%)LNGE?TEUS\PN%EB\R%NCT\S()TNRSUCTURE ONLY, IN
+LONGITUDINAL 12.NESC MEDIUM (SEE NOTE 14) 2.10 6.60 0.00 32.00 | 54.50 0.00 7.40 15.90 0.00 10 L |
(TOWARDS AHEAD SPAN)
TABLE 1
= +TRANSVERSE CLAMP / INSULATOR PARAMETERS
AREA | TOTAL WEIGHT
EXPOSED | (INCLUDING
WIRE WIRE TYPE CLAMP / INSULATOR TYPE LENGTH | DIAMETER | TO WIND | HARDWARE) UTS
[FT] [IN] [FT°] [LBS] [KIPS]
' A |(1)- OPGW (49ay 85acs-2c 1-1427) |Suspension Clamp 0.83 2 0.14 22 15.75
+VERTICAL 100
B |(3)-2156 KCM ACSR "Bluebird" Double "V" String Suspension 2x50=100 kips 29.17 13 31.6 4832 (ONE
SIGN CONVENTION (ONE SIDE) | (ONE SIDE) [(ONE SIDE)| (BOTH SIDES) | SIDE)
FOR LOADS C |(1)-1780 KCM ACSR "Chukar" Single "I" String Suspension 1x40 =40 kips 4 13 2.2 180 40
THIS DRAWING WAS PREPARED BY POWER 6 9 14
S Yy CLEAN LINE ENERGY Y08 NOMBER ) REV
TAKING INTO CONSIDERATION THE SPECIFIC
AND UNIQUE REQUIREMENTS OF THE PROJECT. 5/0/14 ﬂ PLAINS AND EASTERN + 600kV HVDC LINE 152836 A
Ut OF THS DRI OR AT N ORATION CKD Sl /9/ MEDIUM ANGLE SUSPENSION
CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE: NTS = ¥ ENGINEERS DRAWING NUMBER
oo o w0 RS S A_|CONCEPTUAL DESICN o/16/14 | owi Ch_|_Ch RS ABOVE. (V-STRNG)-L0tD DRNiNG | SSP—12-2
GRANTED. REV REVISIONS DRN | DSGN | CKD | APPD REFERENCE DRAWINGS FOR 22x34 DWG ONLY MRC ABOVE <\/—STR|NG)_LOAD DRAWING




DEADEND O"—45 NOTES

1. CLEARANCE DIMENSIONS SHOWN ARE THE MINIMUMS TO BE

_DEADEND_0-45.DWG

SSP—14-1

PROVIDED FROM THE SURFACE OF SUPPORTING STEEL TO
Left Crossarm | Right Crossarm | Left Crossarm | Right Crossarm THE CORONA RING HOT BOX, (FOR POLE CONDUCTOR) OR
Wind from Left |Wind from Right| Wind from Left |Wind from Right TO CONDUCTOR (FOR MRC).
Required Clearances 2. HEIGHT RANGE: 90'-190" IN INCREMENTS OF 5
+/- 600 kV DC [ +/- 53 KV DC [ +/- 600 KV DC [ +/- 600 KV DC [ +/- 53 KV DC [ +/- 53 KV DC
Pole Conductor| Metal Return | Pole Conductor | Pole Conductor| MRC "Jumper [ MRC Jumper 5. ALL DIMENSIONS ARE IN FEET.
Mechanical Electrical Conductor ".I" Jumper Jumper Loop Loop Swing Loop Swing 4 INSULATOR DIMENSIONS ARE MEASURED FROM THE
String Insulator | Swing Angle Angle Angle WORKPOINT TO THE CENTER OF THE ATTACHMENT VANG
Swing Angle HOLE.
0 : u s . g ] o [ o o)
T e Lightning Impulse Withstand Voltage 13.5 2 0 - 0 0 5. FABRICATOR SHALL DEVELOP AND OPTIMIZE THE GEOMETRY
60 ° F, Medium Wind: 6 psf Switching Impulse Withstand Voltage 13.5' 2 10° 14 ° 22° 22° mg éVHE\‘ELHDT AFS(EQLETH iN%ENL(E)iéE %QSVN\%EDNSWH%EEAEQES\EN%
60 ° F, Extreme Wind: 20.74 psf |Steady State, Normal Regime 5' 0.75' 32° 41° 58 ° 58 ° THE ANCHOR BOLT CAGE DIAMETER TO A MINIMUM.
11" 2-2" qp_q1” . 6. THE POLE CONDUCTOR PHASE SPACING SHOULD BE THAT
| — |/DEW ¢ OF THE POLE CONDUCTOR IN THE TANGENT V-STRING
/MAX\MUM SHIELDING SUSPENSION POLE UNLESS A GREATER SPACING IS
. MAXIMUM SHIELDING ———n ANGLE 15 %EEU‘SRTEEDELTO MAINTAIN CLEARANCE TO THE SURFACE OF
K ANGLE 15 :
< Vo 7. ALL POLE SHAFT SECTIONS SHALL BE SPLICED USING A
/ - a 24’0 9 =23 22'-0" 12'-6" | BOLTED FLANGE CONNECTION.
\
7 )
£ 95k DCMRC A <2 ] : ) 8. DETAILED VANG ATTACHMENT INFORMATION WILL BE
> LA _ o PROVIDED AT FINAL DESIGN.
| S
. / o 9. THE ANGLES SHOWN REFLECT THE JUMPER STRING AND
s DETAL 8 JUMPER LOOP POSITIONS UNDER AN EVERYDAY, 60, 6
h | ‘ PSF, & 60", 20.74 PSF CONDITIONS.
=
‘ ‘ ‘ ‘ ’ ” 2(0 ]
. 22,50 | TOP OF POLF ©
| |
24'~(" B = a N
X N \ o=
1 : 1 ¢ | i LB 8=
] ] g | N 58 | |%8
] 1 b < ] n S|ES telsg
—————— S —— ) —- a0 | e E Yoz
| J 1/ ] S e
o 1 / ] | X ~ EDGE OF POLE -8 |32
Y] | / — ) ” OQ &H
Z © | i e — %2—1 29
& =g | | 5 2 | 3 || =
: <2 | N . = i | | L L
5 . e ] | - 0 ~ || By POLE CONDUCTOR
S N | | N = POLE CONDUCTOR —/ ~ ] By JUMPER LOOP
= P Eg G - / | o 3 JUMPER STRING 2! |
— —1 ) | — 1 o
& | o <@ " ot \ s W POLE CONDUCTOR —— 7, BE | |
2| w -2 = b DEADEND INSULATOR B |
&S| = I | =8 x> E BR ||
= w s N> O N 0 9~
£ 3 = [ SEE NOTE 0 TIESELE S o 1225 a DETAIL "C
= é- © | LN LT o ||
S @ ° e Y|l S g -1 |
- 2 3 = ] ] || |
P =520 |
. + 600KV DC SEE NOTE 9 POLE CONDUCTOR | = o 2 SN 1 1 \
T POLE CONDUCTOR PHPER LR 1 = =8y o | __—DEPARTURE ANGLE
o ) .
S DETAIL "A” =3 = P l X
T=za I A N
‘ O ™ ]| T &
POLE CONDUCTOR - - g7 » . T e~
2 —1 y . N — z
JUMPER STRING ﬁ 30 \&gw%@% o T L9k
) » ® DEP\DE&SQ \(\\?% E)/lc;\ < T =CO E Q % ke g
a 4 -0 . b P\ PG 7 T S e
» _ M ROR 0 e pCY - 2|3 Yo
> O BT S kRIS T Y. o 2
bo R 3% -5
311 Q) ; _ /5(5 T = <C
g™ ] T L = =G
= b( P\%?’ 6 4 CRE
| R?\’\ “Q’\E 1 %
e OO et 1
™ QC)“ 1
[ ?Q\E,
- S SECTION a-a
TAPER = 0.333 IN/FT & % SECTION 11 £-0" SIDE VIEW — JUMPER STRING
N
N PLAN VIEW — CONDUCTOR ATTACHMENT POLE CONDUCTOR
- [am)
W= )
4|2 T
5| & DEPARTURE ANGLE ~
& S
o X 5
) N
R 2 R
A = : i
- , ¥ R N (e} —
T L o o 4 CONCRETE LINE 51/% \&%U@Q o T.rlv
= [ GROUND LINE . ngwgg @S 8) & L2
° - QRU?\i/gg = %lwg\&g - B JUMPER LOOP . DETAIL "A”
- 5-6" 35 © CORONA RING HOT BOX
0°—45 DEADEND STEEL POLE W~ JUMPER STRING
SECTION b=b POLE CONDUCTOR
SIDE VIEW — JUMPER LOOP POLE CONDUCTOR
THIS DRAWING WAS PREPARED BY POWER DSGN CIM 6/9/14 JOB NUMBER | REV
ENGINEERS, INC. FOR A SPECIFIC PROJECT, DRE W 6?9?W4 CLEAN LINE ENERGY
TAKING INTO CONSIDERATION THE SPECIFIC
AND UNIQUE REQUIREMENTS OF THE PROJECT. CKD CIM 6/9/14 ﬂ POWER PLAINS AND EASTERN £ 600kV HVDC LINE 132856 A
REUSE OF THIS DRAWING OR ANY INFORMATION < DEADEND STEEL POLE
CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE: NTS ENGINEERS DRAWING NUMBER
S PROMIBITED UNLESS WRITTEN PERMISSION A | CONCEPTUAL DESIGN 6/23/14 | DVW CIM CIM CIM SELF SUPPORTING DEADEND POLE O0°—45
FROM BOTH POWER AND POWER'S CLIENT IS MRC ABO\/E SSP— 1 4—— 1
GRANTED. REV REVISIONS DATE DRN | DSGN | CKD | APPD REFERENCE DRAWINGS FOR 22x34 DWG ONLY
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1

SSP—14-2_DEADEND_TABLE

w 2 3 4 5 6 7 8
NOTES
TABLE1 1. CLEARANCE DIMENSIONS SHOWN ARE THE MINIMUMS TO BE
CLAMP / INSULATOR PARAMETERS PROVIDED FROM THE SURFACE(OF SUPPORTING STEEL) T0
THE CORONA RING HOT BOX, (FOR POLE CONDUCTOR) OR
AREA [ TOTAL WEIGHT TO CONDUCTOR (FOR MRC).
EXPOSED | (INCLUDING
RC SNGLE DEADEND INCULATOR L\,/Q“ —~ \/DEPARTURE ANGLE WIRE WIRE TYPE CLAMP / INSULATOR TYPE LENGTH | DIAMETER | TOWIND | HARDWARE) UTS 2. HEIGHT RANGE: 90°'-190" IN INCREMENTS OF 5.
(N 4WBXELES :spingc‘PS 6.75") \\.@,%g [FT] [IN] (FT’] LBS] [KIPS] 3. ALL DIMENSIONS ARE IN FEET.
’ ' I A |(1)-OPGW (49ay 85acs-2¢c 1-1427) |Dead-End Clamp 3.18 2.15 0.57 44 25 4. INSULATOR DIMENSIONS ARE MEASURED FROM THE
- Quadruple String Dead-End 4x50=200 kips 32.67 13 35.39 5150 200 LVSFEKPO‘NT 107 THE CENTER OF THE ATTACHMENT VANG
SECTION ¢=c¢ B [(3)-2156 KCM ACSR "Bluebird" :
B Single "I"J Stri ion 1x25=25 ki 23, 11 10.77 11 2
slbe VIEW — MRrC JUMPER LOOP single 1" Jumper String Suspension 1x25=25 kips 3 0 80 s 5. FABRICATOR SHALL DEVELOP AND OPTIMIZE THE GEOMETRY
¢ l(1)-1780 KcM ACSR "Chukar" single String Dead-End 1x50 =50 kips 4 13 517 185 50 AND WEIGHT FOR THE GENERAL DIMENSIONS, CLEARANCES,
MAX SHIELD ANGLE, AND LOADS PROVIDED WHILE KEEPING
THE ANCHOR BOLT CAGE DIAMETER TO A MINIMUM.
6. THE MRC PHASE SPACING SHOULD BE THAT OF THE
. : : , TANGENT MRC IN THE SUSPENSION POLE UNLESS A
Note: TOtaIWeight of Insulators (InClUdlng hardware) QQQIIEd at gnd Ofcrg§sarm. GREATER SPACING 1S REQUIRED TO MAINTAIN CLEARANCE
TO THE SURFACE OF THE STEEL.
] ” 2’_5” ) ”
6-10 5-6 7. ALL POLE SHAFT SECTIONS SHALL BE SPLICED USING A
TOTAL WEIGHT (INCLUDING HARDWARE :
1'-63" 1’—6%” WIRE WIRE TYPE ( ) BOLTED FLANGE CONNECTION.
LBS
[LBS] 8. DETAILED VANG ATTACHMENT INFORMATION WILL BE
A |(1) - OPGW (49ay 85acs-2c 1-1427) 2 *44 =88 PROVIDED AT FINAL DESIGN.
) o . 9. THE ANGLES SHOWN REFLECT THE JUMPER POSITIONS
B [(3)-2156 KCM ACSR "Bluebird 2*5150+1180=11480 UNDER AN EVERYDAY, 60°, 6 PSF, & 60°, 20.74 PSF
CONDITIONS.
Cc |[(1)-1780 KCM ACSR "Chukar" 2 *185=370
MRC JUMPER LOOP
MRC JUMPER LOOP MRC JUMPER LOOP
NO WIND POSITION NO WIND POSITION
A =0 A =45 LA =0 A= 45
;:o| 6’_10” 5’_6” :‘.o|
141_9” 2 131_3%11 1’—6%” .;_ 1:_6gu 1’_4"_ , ‘ i _1’_4" .;_
MRC PHASE SPACING . - - 2P I - ) —
FOR LA = O - ~ - =
SEE NOTE 6 49 T S I T E | T | 1T
T S TR0 N-FUcHT | CoN-fLoHT 1T
SECTION 2-2 - - — - Lo o
PLAN VIEW — MRC ATTACHMENT T T | I N Y
] | L J | I | | =
A | | i
| | STATIONARY | | STATIONARY |
SEE NOTE 9 SEE NOTE 9 I | AR R
5,_0" 5’_0”
| | | |
LEFT RIGHT LEFT RIGHT
AVIAN HOT BOX AVIAN HOT BOX
DETAIL B H x L = 40" x 60" H x L = 40" x 60"
DETAIL "B’
o DEPARTURE ANGLE
MRC SINGLE DEADEND INSULATOR @ﬁ«\/\ \,f
1 x 50 = 50 KIPS <% T&
(N = 4 BELLS; SPACING = 6.75") @'/ ~ B
?
SECTION d—d "
SIDE VIEW — MRC JUMPER LOOP
BIONERS, WG o8 8 SECRG MR B CLEAN LINE ENERGY 108 NUMBER | REV
s o e co oo | @8 POWER | P AD ESTERL E s00q 0e RE ||/
REUSE OF THIS DRAWING OR ANY INFORMATION ¥ DEADEND STEEL POLE
CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE: NTS ENGINEERS DRAWING NUMBER
S PROHIBITED UNLESS WRITTEN PERMISSION A | CONCEPTUAL DESIGN 6/23/14 | DVW CIM CIM CIM SELF SUPPORTING DEADEND POLE 0"—45
FROM BOTH POWER AND POWER'S CLIENT IS MRC ABO\/E SSP— 1 4——2
GRANTED. REV REVISIONS DATE DRN | DSGN | CKD | APPD REFERENCE DRAWINGS FOR 22x34 DWG ONLY
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w 2 3 4 5 6 7 8
L L DESIGN PARAMETERS NOTES
%D\ — 0 WIRE WIRE TYPE STRAND |\ WEIGHT | DIA. | INS. WT | ANGLE R;;,me :vplzﬁ SVPVJN 1. WIRE TENSIONS PROVIDED PER SUBCONDUCTOR. VECTOR
" h (al/st) | (Ibs./ft.) (in.) (lbs.) (deg) (ft.) (ft) (ft.) LOADS PROVIDED PER PHASE.
% % A |(1) - OPGW (49ay 85acs-2¢ 1-1427) NA 0473 | 0.591 45° 1200 1500 2250 2. CASE 6 SHALL INCLUDE AN ADDITIONAL 800LB LOAD (Wg,)
%Tc — To B [(3)- 2156 KCM ACSR "Bluebird" 84/19 | 2511 | 1.762 TASBELEE 45" 1200 1500 2250 @H HTEWQPMSNF /E/QEHEéi‘MPMTQN{*CXSFU)Q&PE?AEEM@‘LNJ ESNﬁ/@LCLE
I U, C  |(1) - 1780 KCM ACSR "Chukar" 84/19 | 2075 | 1.602 45° 1200 1500 2250 BE APPLIED. |
3. APPLY AN OLF OF 1.5 ON STRUCTURE WEIGHT FOR LOAD
WEATHER CASES OVERLOAD FACTORS WIRE TENSIONS CASES 1,711 & 12,
T TEMP Rﬁ‘gg"‘ WIND| WIND |TENSION|VERTICAL A B C 4. éigg éNB 2L5F607F8w9 og %RUCTURE WEIGHT FOR LOAD
(°F) (in) (ps) | OLF OLF OLF (Ibs.) (Ibs.) mws) | LA 2940.6/89 -
1. NESC HEAVY 0 | 050 | 400 | 250 165 150 8536 22985 20211 e I ML PO S PR D SR e R
2. NESC EXTREME WIND 60 | 000 [2074| 1.00 1.00 1.00 6525 19491 17202 MEMBERS, MULTIPLY BY 1.4. FOR FLAT SURFACES, MULTIPLY
Wey Wey 3. NESC EXTREME WIND- YAW 45° 60 | 000 [1036| 1.00 1.00 1.00 4896 15548 13479 Jrne
s /LB 4. NESC EXTREME WIND- LONGITUDINAL 90° 60 | 000 | 000 | 1.00 1.00 1.00 3913 13758 11710 6. LIMT THE POLE TOP DEFLECTION UNDER LOAD CASE (2) TO
%TB | Te 5. NESC EXTREME ICE WITH CONCURRENTWIND| 15 | 1.00 | 410 | 1.00 | 1.00 1.00 | 11329 | 28306 | 25086 V59 DEC (3%) FOUNDATION RoTATION, 1 RS
VB Vg 3 NEQISECR :Eﬁ\t\( DE %0 g'gg g'gg ;gg 1'22 1'22 22;2 ;3;22 ;;;1? 7. LMT THE POLE TOP DEFLECTION UNDER LOAD CASE (6) TO
: : : : : : 13% OF THE TOTAL STRUCTURE HEIGHT. POLES SHALL BE
8. NESC EXTREME WIND DE 60 | 000 [2074| 1.00 1.00 1.00 6525 19491 17202 CAMBERED WHEN THIS LIMIT IS EXCEEDED.
9. NESC EXTREME ICE W/CONCURRENT WIND DE| 15 100 | 410 | 1.00 1.00 1.00 11329 28306 25086 & LOAD CASES 1-5 AND 10 SHALL BE ANALYZED ASSUMING
10. TORNADO WIND - STRUCTURE ONLY 60 | 000 |63.10 - - - - - - A FOUNDATION ROTATION OF 1.72 DEG (3%).
11.NESC MEDIUM (SEE NOTE 9) 15 | 025 | 400 | 250 1.65 1.50 6401 18608 16142 9. FOR STRUCTURES IN OKLAHOMA STATE. IT WILL BE USED
12.NESC MEDIUM DE (SEE NOTE 9) 15 | 025 | 400 | 250 1.65 1.50 6401 18608 16142 ggég\CNcHEiAVSYE DwE ””NFEOSRC EREQXNY;AéNE\NEO$E\NNN@ESCSAE5EE S7T e
THE LOADING CASE 1 "NESC HEAVY” WILL BE REPLACED BY
DEADEND 45° LOADING CASE 11 "NESC MEDIUM” AND LOADING CASE 7
"NESC HEAVY DE” WILL BE REPLACED BY LOADING CASE 12
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS "NESC HEAVY DE”.
WIND ON 10. LOADING CASE 10 WILL BE APPLIED ON STRUCTURE ONLY,
DESCRIPTION Va Ta La Ve Te Le Ve Te Lc STRUCTURE IN' TRANVERSE, 45°, LONGITUDINAL DIRECTIONS.
(psf)
1. NESC HEAVY 4.10 12.80 0.00 56.90 | 97.50 0.00 12.00 | 28.80 0.00 10.0
2. NESC EXTREME WIND 1.20 6.60 0.00 2850 | 58.50 0.00 5.10 17.40 0.00 23
- 3. NESC EXTREME WIND- YAW 45° 1.20 4.50 -0.30 2850 | 42.10 -1.90 5.10 12.30 -0.60 16.3
WIND ON STRUCTURE 4. NESC EXTREME WIND- LONGITUDINAL 90° 1.20 3.00 -0.10 28.50 | 31.60 -0.80 5.10 9.00 -0.30 23
5. NESC EXTREME ICE WITH CONCURRENT WIND | 5.70 10.00 0.00 51.70 | 70.80 0.00 12.40 | 21.10 0.00 4.1
6. EVERYDAY 1.20 3.00 0.00 2850 | 31.60 0.00 5.10 9.00 0.00 0.0
7. NESC HEAVY DE 2.10 6.40 13.10 | 37.10 | 48.80 | 105.20 | 6.30 14.40 | 30.90 10.0
8. NESC EXTREME WIND DE 0.70 3.30 6.10 20.00 | 29.30 | s54.10 2.80 8.70 15.90 23.0
9. NESC EXTREME ICE W/CONCURRENT WIND DE | 2.90 5.00 10.50 | 31.60 | 35.40 | 78.50 6.40 10.60 | 23.20 4.1
10. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.1
11.NESC MEDIUM (SEE NOTE 9) 2.70 9.50 0.00 49.00 | 79.00 0.00 9.60 23.10 0.00 10
12.NESC MEDIUM DE (SEE NOTE 9) 1.40 4.80 9.80 33.10 | 39.50 | 85.10 5.10 11.60 | 24.70 10
DEADEND 0°
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
WIND ON
DESCRIPTION Va Ta La Ve Te Le Ve Te Lec STRUCTURE
+LONGITUDINAL (psf)
(TOWARDS AHEAD SPAN) 7. NESC HEAVY DE s di[v 1.00 14.10 37.10 5.20 113.80 6.30 1.70 33.40 10.0
8. NESC EXTREME WIND DE 0.70 0.80 6.60 20.00 6.90 58.50 2.80 2.10 17.30 23.0
9. NESC EXTREME ICE W/CONCURRENT WIND DE | 2.90 0.70 11.40 | 31.60 2.90 85.00 6.40 1.00 25.10 4.1
12.NESC MEDIUM DE (SEE NOTE 9) 1.40 0.70 10.60 | 33.10 4.30 92.20 5.10 1.40 26.70 10.0
= +TRANSVERSE
!
+VERTICAL
SIGN. CONVENTION
FOR LOADS
oo et CLEAN LINE ENERGY
AND UNQUE REQUREIENTS OF THE PROVECT CKD | oM | 6/9/1% € POWER | PLANs AND EASTERN £ 600KV HVDC LINE | 192846 /N
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CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE: NTS ENGINEERS DRAWING NUMBER
EROPMRO;(‘]?HTEEO&VNEEESASNDWE‘;TWEENR,;’EECA“ESNST‘OE A | CONCEPTUAL DESIGN 6/23/14 | DVW CIM CIM CIM SELF SUPPORTING DEADEND POLE 0°—-45 SSP_1 4_3
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SSP-16-1

DEADEND 45" —90

NOTES

1. CLEARANCE DIMENSIONS SHOWN ARE THE MINIMUMS TO BE

_ ) PROVIDED FROM THE SURFACE OF SUPPORTING STEEL TO
Left Crossarm | Right Crossarm | Left Crossarm | Right Crossarm THE CORONA RING HOT BOX, (FOR POLE CONDUCTOR) OR
Wind from Left |Wind from Right| Wind from Left |Wind from Right TO CONDUCTOR (FOR MRC).
Required Clearances 2. HEIGHT RANGE: 90'-190" IN INCREMENTS OF 5
+/- 600 kV DC [+/- 53 KV DC| +/- 600 KV DC [ +/- 600 KV DC [ +/- 53 KV DC [ +/- 53 KV DC
Pole Conductor| Metal Return | Pole Conductor | Pole Conductor| MRC "Jumper [ MRC Jumper 5. ALL DIMENSIONS ARE IN FEET.
Mechanical Electrical Conductor ".I" Jumper Jumper Loop Loop Swing Loop Swing 4 INSULATOR DIMENSIONS ARE MEASURED FROM THE
String Insulator | Swing Angle Angle Angle WORKPOINT TO THE CENTER OF THE ATTACHMENT VANG
Swing Angle HOLE.
0 : u s . g ] o [ o o)
90 "y NI Ligntning knpuise Withsiand Yoltage 135 - 0 ¢ 0 0 5. FABRICATOR SHALL DEVELOP AND OPTIMIZE THE GEOMETRY
60 ° F, Medium Wind: 6 psf Switching Impulse Withstand Voltage 13.5 s 10° 14° 29 ° 22 ° AND WEIGHT FOR THE GENERAL DIMENSIONS, CLEARANCES,
> - - - - - MAX SHIELD ANGLE, AND LOADS PROVIDED WHILE KEEPING
60 ° F, Extreme Wind: 20.74 psf |Steady State, Normal Regime 5' 0.75' 32 41 58 58 THE ANCHOR BOLT CAGE DIAMETER TO A MINIMUM.
90'_g" vy 39'_g" . T 6. THE POLE CONDUCTOR PHASE SPACING SHOULD BE THAT
| L | 23’ -1
5 | — |/DETAL C 16 OF THE POLE CONDUCTOR IN THE TANGENT V—=STRING
o MAXIMUM  SHIELDING 31'-5" 364 29'—0" 12'—g" SUSPENSION POLE UNLESS A GREATER SPACING IS
> ANGLE 15° REQUIRED TO MAINTAIN CLEARANCE TO THE SURFACE OF
= MAXIMUM SHIELDING ——= THE STEEL
a ANGLE 15
| /. ALL POLE SHAFT SECTIONS SHALL BE SPLICED USING A
— e BOLTED FLANGE CONNECTION.
| 75’
£ OSKDENRE ===, | [AK 8. DETAILED VANG ATTACHMENT INFORMATION WILL BE
< 2 PROVIDED AT FINAL DESIGN.
«0
DETAL B/ 9. THE ANGLES SHOWN REFLECT THE JUMPER STRING AND
2o JUMPER LOOP POSITIONS UNDER AN EVERYDAY, 60°, ©
N PSF, & 607, 20.74 PSF CONDITIONS.
=
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1

SSP—16—-2_DEADEND_TABLE

1 2 3 4 5 6 / 3
TABLE 1 m
1. CLEARANCE DIMENSIONS SHOWN ARE THE MINIMUMS TO BE
CLAMP / INSULATOR PARAMETERS PROVIDED FROM THE SURFACE OF SUPPORTING STEEL TO
AREA TOTAL WEIGHT THE CORONA RING HOT BOX, (FOR POLE CONDUCTOR) OR
EXPOSED | (INCLUDING TO CONDUCTOR (FOR MRC).
Y WIRE WIRE TYPE CLAMP / INSULATOR TYPE , , ,
g -\° DEPARTURE ANGLE / LENGTH | DIAMETER | TO WIND | HARDWARE) | uTS 2. HEIGHT RANGE: 90'—190" IN INCREMENTS OF 5’
MRC SINGLE DEADEND INSULATOR m / 2
1 x 66 = 66 KIPS N C ; s [FT] [IN] i [LBS] [KIPS] 3. ALL DIMENSIONS ARE IN FEET.
T B SN = ez = R B _|)-OFEWAPRYBSRes A0 1AR2)  [DexdiEnd Clamp 318 = L a4 25 4. INSULATOR DIMENSIONS ARE MEASURED FROM THE
:Cf ' o Quadruple String Dead-End 4x50=200 kips 32.67 13 35.39 5150 200 " WORKPOINT TO THE CENTER OF THE ATTACHMENT VANG
SECTION c—c M B [(3)-2156 KCM ACSR "Bluebird HOLE.
SIDE VIEW URC JUMPER | OOP Single "I" Jumper String Suspension 1x25=25 kips 23.5 11 1077 1180 25
o ) " " : : i » : 5.  FABRICATOR SHALL DEVELOP AND OPTIMIZE THE GEOMETRY
c [(1)-1780 KCM ACSR "Chukar Single String Dead-End 1x66 =66 kips 4.83 15 3.02 190 66 AND WEIGHT FOR THE GENERAL DIMENSIONS. CLEARANCES.
MAX SHIELD ANGLE, AND LOADS PROVIDED WHILE KEEPING
THE ANCHOR BOLT CAGE DIAMETER TO A MINIMUM.
Note: Total Weight of Insulators (including hardware) applied at end of crossarm: 6 THE MRC PHASE SPACING SHOULD BE THAT OF THE
TANGENT MRC IN THE SUSPENSION POLE UNLESS A
. L e GREATER SPACING IS REQUIRED TO MAINTAIN CLEARANCE
WIRE WIRE TYPE
, . [LBS] /. ALL POLE SHAFT SECTIONS SHALL BE SPLICED USING A
1—10% BOLTED FLANGE CONNECTION.
A |(1) - OPGW (49ay 85acs-2c 1-1427) 2 *44 =88
3. DETAILED VANG ATTACHMENT INFORMATION WILL BE
) PROVIDED AT FINAL DESICGN.
B |[(3)-2156 KCM ACSR "Bluebird" 2*5150+2*1180=12660
9. THE ANGLES SHOWN REFLECT THE JUMPER POSITIONS
" " UNDER AN EVERYDAY, 60°, 6 PSF, & o60°, 20.74 PSF
] c |(1)-1780 KCM ACSR "Chukar 2 ¥190=380 CONDITIONS.
- MRC JUMPER LOOP
©
N
— d
MRC JUMPER LOOP MRC JUMPER LOOP MRC JUMPER LOOP MRC JUMPER LOOP
NO WIND POSITION NO WIND POSITION NO WIND POSITION NO WIND POSITION
LA = 45 [A = 90 A = 45 [A = 90 LA = 45 [A = 90 LA = 45 [A = 90
91_011 vr 7)_31: 3,_46%” 91_071 vr 71_3:1 3,_4%”
31_4%1: ) ) 3)_46%1) ) )
11_10%15 :Lc|) | .i 1’—10%" :(I‘ 11_10%17 :L|o :Ll_o 1’_10_” i
~— 21_7%” T ) ”
7L TL 27}
SECTION 2-2 Tt el e s R I e e | e
PLAN VIEW — MRC ATTACHMENT T 255 19 T o i | B R
Oy R N s o v Lo ‘ | ‘ L
i it i |1 IN=FLIGHT |  nerucHT | L B
2 |2 T T | | T T
2 | | | | 2
A NV R - S = | STATIONARY | Y
55 p) | STATIONARY | | | N5
| - *"57:6,7"4 | ?7757’:6”"74__
SEE NOTE 9 / M | | | |
X SEE NOTE 9 | | J | |
LEFT RIGHT LEFT RIGHT
o AVIAN HOT BOX AVIAN HOT BOX
JLIAL B Hx L = 40" x 60" Hx L = 40" x 60"
DETAIL "B”
A0 DEPARTURE ANGLE
MRC SINGLE DEADEND INSULATOR m f
1 x 66 = 66 KIPS \ =
(N = 4 BELLS; SPACING = 7.6257) '@‘\L 8 |
=C|>
SECTION d—d "
SIDE VIEW — MRC JUMPER LOOP
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ENGINEERS, INC. FOR A SPECIFIC PROJECT, DRE VW 6?9?M CLEAN LINE ENERGY
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CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE: NTS ENGINEERS — DRAWING NUMBER
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1 2 3 4 5 6 7 8
DESIGN PARAMETERS NOTES
A A WiRE (RS i STRAND | WEIGHT | DIA. |INS. WT | ANGLE R:;'::‘G ‘é‘gzg SV::N
Wb Ta (allst) | (Ibs./ft.) | (in.) (Ibs.) (deg) 1. WIRE TENSIONS PROVIDED PER SUBCONDUCTOR. VECTOR
(ft.) (ft.) (ft.) LOADS PROVIDED PER PHASE.
Va » P Vi A (1) - OPGW (49ay 85acs-2¢ 1-1427) NA 0.473 0.591 SEE 90° 1200 1500 2250 T Vo DA
e =/ B  [(3)-2156 KCM ACSR "Bluebird" 84/19 | 2.511 1762 | i 4 | 90° 1200 1500 2250 " NTTHE TIP OF EACH ARM TO ACCOUNT FOR MANTEN&@%
‘ ‘ C___[(1) - 1780 KCM ACSR "Chukar" 8419 | 2.075 | 1.602 90° | 1200 | 1500 | 2250 WITH TWO MEN AND EQUIPMENT. APPROPRIATE OLF SHALL
v . BE APPLIED.
WEATHER CASES OVERLOAD FACTORS WIRE TENSIONS o fepe AL D DF o ON S TRUGTURE AEIGHT PO LOAD
RADIAL
DESCRIPTION TEMP | e |WIND{ WIND | TENSION VERTICAL A B C 4. APPLY AN OLF OF 1 ON STRUCTURE WEIGHT FOR LOAD
CF) | (iny |(PsH| OLF OLF OLF (Ibs.) (Ibs.) (Ibs.) CASES 2,3,4,5,6,7,8,9, & 10.
1. NESC HEAVY 0 0.50 4.00 2.50 1.65 1.50 8536 22985 20211 5. THE VALUES SHOWN FOR WIND PRESSURE ON STRUCTURE
ARE FOR ROUND OR 12 SIDED MEMBERS. FOR 8 SIDED
2. NESC EXTREME WIND 60 0.00 | 20.74 1.00 1.00 1.00 6525 19491 17202 MEMBERS, MULTIPLY BY 1.4. FOR FLAT SURFACES, MULTIPLY
’ ’ 3. NESC EXTREME WIND- YAW 45° 60 0.00 |[10.36| 1.00 1.00 1.00 4896 15548 13479 BY 1.6.
g ?A M g 4. NESC EXTREME WIND- LONGITUDINAL 90° 60 0.00 0.00 1.00 1.00 1.00 3913 13758 11710 6. LIMIT THE POLE TOP DEFLECTION UNDER LOAD CASE (2) TO
- e : 5. NESC EXTREME ICE WITH CONCURRENTWIND|[ 15 | 1.00 | 410 | 1.00 1.00 1.00 11329 28306 25086 ?%ZOEEEHE(S;%TAF%USNTSAUTC(T)HRE o?i‘%@ WHICH INCLUDES
. ‘ . 6. EVERYDAY 60 0.00 0.00 1.00 1.00 1.00 3913 13758 11710 ' ’ '
Vg Vg 7. NESC HEAVY DE 0 0.50 4.00 2.50 1.65 1.50 8536 22985 20211 /. WUJMJOTFH%HEOT%TATBPSTDREU%TEUCFEE)NHEU\GNHDTERP%)%[S) gﬁii(%% 10
8. NESC EXTREME WIND DE 60 0.00 | 20.74 1.00 1.00 1.00 6525 19491 17202 CZAKABERED WHEN THIS LIMIT IS EXCEEDED.
9. NESC EXTREME ICE W/CONCURRENT WIND DE| 15 1.00 4.10 1.00 1.00 1.00 11329 28306 25086 8 LOAD CASES 1-5 AND 10 SHALL BE ANALYZED ASSUMING
10. TORNADO WIND - STRUCTURE ONLY 60 0.00 63.10 - - - . - - A FOUNDATION ROTATION OF 1.72 DEG (3%).
11.NESC MEDIUM (SEE NOTE 9) 15 0.25 4.00 2.50 1.65 1.50 6401 18608 16142 9. FOR STRUCTURES IN OKLAHOMA STATE. IT WILL BE USED
12.NESC MEDIUM DE (SEE NOTE 9) 15 0.25 4.00 2.50 1.65 1.50 6401 18608 16142 LOADING CASE 1 "NESC HEAVY” AND LOADING CASE 7
"NESC HEAVY DE". FOR ARKANSAS AND TENNESSEE STATES,
THE LOADING CASE 1 "NESC HEAVY" WILL BE REPLACED BY
_ LOADING CASE 11 "NESC MEDIUM” AND LOADING CASE 7
DEADEND 90 "NESC HEAVY DE” WILL BE REPLACED BY LOADING CASE 12
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS NESL HEAVY DE
TRIGER 10. LOADING CASE 10 WILL BE APPLIED ON STRUCTURE ONLY,
IN' TRANVERSE, 45°, LONGITUDINAL DIRECTIONS.
DESCRIPTION Va Ta La Vg Ts Le Vc Tc Lc STRUCTURE (psf)
1. NESC HEAVY 4.10 22.00 0.00 58.70 | 171.30 0.00 12.00 50.50 0.00 10.0
2. NESC EXTREME WIND 1.20 10.80 0.00 29.70 | 96.40 0.00 5.10 28.50 0.00 23
- 3. NESC EXTREME WIND- YAW 45° 1.20 7.50 -0.60 29.70 70.90 -4.90 5.10 20.60 -1.50 16.3
WIND ON STRUCTURE 4. NESC EXTREME WIND- LONGITUDINAL 90° 1.20 5.60 -0.60 29.70 58.40 -4.90 5.10 16.60 -1.50 23
5. NESC EXTREME ICE WITH CONCURRENT WIND 5.70 17.40 0.00 52.80 125.90 0.00 12.40 37.40 0.00 4.1
6. EVERYDAY 1.20 5.60 0.00 29.70 | 58.40 0.00 5.10 16.60 0.00 0.0
7. NESC HEAVY DE 2.10 11.00 10.00 38.90 | 85.70 80.50 6.30 25.30 23.60 10.0
8. NESC EXTREME WIND DE 0.70 5.40 4.70 21.20 | 48.20 | 41.40 2.80 14.30 12.20 23.0
9. NESC EXTREME ICE W/CONCURRENT WIND DE 2.90 8.70 8.10 32.80 63.00 60.10 6.40 18.70 17.80 4.1
10. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.1
11.NESC MEDIUM (SEE NOTE 9) 2.70 16.40 0.00 50.80 | 138.80 0.00 9.60 40.30 0.00 10
12.NESC MEDIUM DE (SEE NOTE 9) 1.40 8.20 7.50 34.90 69.40 65.20 5.10 20.20 18.90 10
DEADEND 45°
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
WIND ON
L LONGITUDINAL DESCRIPTION Va Ta La Ve Ts Le Ve Te Lc STRUCTURE (psf)
(TOWARDS AHEAD SPAN)
7. NESC HEAVY DE 2.10 6.40 13.10 38.90 48.80 | 105.20 6.30 14.40 30.90 10.0
8. NESC EXTREME WIND DE 0.70 3.30 6.10 21.20 29.30 54.10 2.80 8.70 15.90 23.0
9. NESC EXTREME ICE W/CONCURRENT WIND DE 2.90 5.00 10.50 32.80 35.40 78.50 6.40 10.60 23.20 4.1
= - TRANSVERSE 12.NESC MEDIUM DE (SEE NOTE 9) 1.40 4.80 9.80 34.90 39.50 85.10 5.10 11.60 24.70 10.0
+VERTICAL
SIGN _CONVENTION
FOR _LOADS
THIS DRAWING WAS PREPARED BY POWER
R A CLEAN LINE ENERGY 708 NOMBER | REY
TAKING INTO CONSIDERATION THE SPECIFIC
AND UNIQUE REQUIREMENTS OF THE PROJECT. CKD o 5/9/14 ﬂ POWER PLAINS AND FASTERN + 600kV HVDC LINE 152856 A
REUSE OF THIS DRAWING OR ANY INFORMATION < DEADEND STEEL POLE
CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE: NTS ENGINEERS DRAWING NUMBER
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