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1 2 | 3 4 5 | 6 7 8
BASIC SUSPENSION (SST—-00) NOTES
13’_0” 8,_0” 13’_0” N,y N
SHIELD WIRE < | | | /- DETALL "A 1. HORIZONTAL SECTION OF TOWER SHALL BE SQUARE ; FROM THE
- < = / Required Clearances WAIST DOWN BRACING MEMBERS SHALL BE THE SAME ON BOTH
© © , T © ST THE TRANSVERSAL AND LONGITUDINAL FACES, BUT THE ANGLE SIZES
i MAXII\gﬁI\éLESHI%I:DING \\ZLCL 7= 0" L ] +/- 72 KV DC MRC "I" String Insulator| ~ OF MEMBERS MAY DIFFER.
I I I L ESEYBIIEII I:/I\:Rlé%:m Hi 7218V DC ) Swing Angle (See Note THE WIDTH OF THE TOWER BODY IN DIFFERENT SECTIONS IS
el - 1 . . /- 600 kV DC | Metal Ret
T | 1x50=50 KIPS; L=6.427"; W=54 BS Mechanical Electrical . otal mem 12) SUBJECT TO OPTIMIZATION.
T 72KV DG MRC - ole Condutor Conducter Glass Insulators Polymer Insulators
(SEE_NOTE 12) = (See Note 12) y CLEARANCE DIMENSIONS SHOWN ON TOWER DRAWING ARE THE
- , TYPE N180P/C160DR Min. Max. Min. Max. MINIMUMS TO BE PROVIDED FROM THE SURFACE OF SUPPORTING
98 98" (SINGLE ”” STRING: 1 x 40 = 40 KIPS, L=6.427", W=208 LBS - : an e STEEL AND OUTSTANDING LEGS OF WEBS TO THE CORONA RING
(N = 8 BELLS: SPACING = 6.25) 60 ° F, No Wind Lightning Impulse Withstand Voltage 14.15' 0.98' § -3° 3° -3° 3°§ HOT BOX OR CONDUCTOR.
DIA.=13" LEAKAGE DIST.=21.625 £ 60 ° F, Medium Wind: 6 psf Switching Impulse Withstand Voltage 14.15' 0.98' 5 -28° 28° -28° 28°§ ALL TOWER TYPES SHAI_I_( BE DESIGNED TAKING INTO CONSIDERATION
© SEE NOTE 13 e : o T . . . ) - - - THAT ANY COMBINATION (OF ADJACENT OR DIAGONAL OPPOSITE
o L — 0 g’ o'_g" DETAL "C SN 60 'F, Bxtreme Wind: 23.9 psf | Steady State, Normal Regime 5 065§ -64 64 64 640 | LFGS) OF MINIMUM AND WAXIVOM HEIGHT CAN_BF USED WITH A
“%9 N o I I \ Swing Angle Calculations covers all possible scenarios: LA,,;;=0° & LA,.,=0.5%; Wind from both Left (+) & WNV\WWW COMMON PART OR WITH ANY TOWER BODY EXTENSION.
NS 0\% & I o I . u >\ Line Angle to Right (+) & Left (-); Both Left & Right Crossarms; Design Wind Span (Horizontal Span): HS=1500' (Basic); ALL DIMENSIONS ARE IN FEET.
8 5 e . . . . : .
_LI) %4/6:6"' v A Design Minimum Weight Span (Vertical Span): VS i, =1050' (Basic); A |ns wing=2-98 saft; W |ys=171 lbs SWING ANGLES, LINE ANGLES, DEPARTURE ANGLES, ETC. ARE BASED
3 T T ON 360 DEGREES CIRCLES.
5 5 . 7. STEEL WORK CONSTRUCTION IS INFORMATIVE ONLY FOR ESTIMATING
i o TYPE F400PQ/C205DR 3 1"=0" 0 3 PURPOSES.
(N = 40 SEIINEEII:SE g/PA&N?;TR—IN%:oIgI’ 9LO—2:9 19;) K\IvP—82976 BS ¢ f T 8. BODY EXTENSIONS: +1orT, +30FT, +4oF [
= y SPAVING = 6.0/9, L=23.17, W=29 1:: LEG EXTENSIONS: +5FT TO +45FT, IN INCREMENTS OF: 5FT.
DIA. = 14.1732", LEAKAGE DISTANCE = 24.803") % THE TOWER DESIGNS SHOULD INCLUDE THE FOLLOWING
0 . DESIGN HEIGHTS:
) - \ﬁ A 1415\ | - 1415’ NA | REFERENCE LNE %, = BASIC SUSPENSION: 120" — 190’ IN 5’ INCREMENTS.
: o ] \ / Ve R < O 9. DETAILED VANG ATTACHMENT INFORMATION WILL BE PROVIDED AT
von 5 : o' FINAL DESIGN.
= 4 600KV DC DETAIL "D ) HUBBELL CC-27276: SEE NOTE 11
S > POLE CONDUCTOR - 1x90=90 KIPS; L=29.17"; W=587 LBS 10. THE ANGLES SHOWN REFLECT THE MINIMUM AND MAXIMUM
212 DETAIL “A” INSULATOR POSITION UNDER AN EVERYDAY, 60", 6 PSF, & 60,
Sl ) SECTION $=3 23.9 PSF CONDITION.
:) “LO |_|J 421_0” 42’_011
g \/‘5% 11. PROVIDE DEADEND AND SUSPENSION ATTACHMENT @ OPGW &
& "~ _— _— SHIELD WIRE LOCATIONS. DEADEND VANG ON SHIELD ARM IS
& S INTENDED FOR DEADENDING THE OPGW AT SPLICE LOCATIONS ONLY.
_ 3 %o o THE TOWER IS NOT DESIGNED TO HANDLE FULL DEADEND LOADING
= - - Sl UNDER EXTREME EVENTS.
o L2,
= L 3 MRC DESIGNED FOR WORST EXPECTED DROP VOLTAGE 72 KV DC:
S Tem ¢ S S — 72 KV DC: 8 BELLS 40 K; L=6.427"; CLEARANCES: 0.98": 0.65’
re) 3 -
- SEBL @z :}) 13. THE POLE CONDUCTOR V—STRING ATTACHMENT VANGS ARE TO BE
N Soadm S = POSITIONED IN THE AXIS OF THE V—STRING, AT 45 DEGREES, AND
o =885~ : WITH THE HOLE PERPENDICULAR TO THE SPAN.
= o AN = o . v » _ )
& . 55258 NSULATOR L(ESIIETI,I’OTGE ? 2% e INSULATOR LENGTH; 6’5 %" = 6.427
= T ©| JZ50 (SEE NOTE 12)
- Za 2, Il 7,_0,,
= S P29 -
S =28 ©
% g = Ll Ll = S '"I
> = 3 e o o o
228 F J g
o I N N g1
O
= SEE NOTE 10 SEE NOTE 10 " AT LA MAX. = 05— 1
HNE ANGLE{AT AN = O ‘e | IN-FLGHT
=0\
MRC |
NOWIND POSTION _________ & & J
I I
3 I I
I I
| | =
I l
. e g
I{ 1
| | R LEFT - RIGHT
_ T DETAIL B
5 ;r
- %2) ~
“c|> & [
o
e &
> =
8 2 5 ] ”
| 2 3 311
! ' %
= =
. |2 Ie © CROSSARM Yy AVIAN HOT BOX
7|5 > 2 “ WP < DIAPHRAGH Hx L =51"x71
215 n, = o] = ?
= o i £ : REQUIRED
2 ” ’_1,, .:_
: CONCRETE LINE SROUND. LINE DETAIL "C S
© MAINTENANCE VANG
- 970" DETAIL "D” SECTION 1-1 & 2-2
CORONA RING HOT BOX
BASIC
TANGENT SUSPENSION TOWER
THIS DRAWING WAS PREPARED BY POWER M [UPDATED 60'F, NO WIND SWING ANGLE 03/03/22 | KPK | JSK | JRW | MJL DSGN CIM 5/21/14 JOB NUMBER | REV
ENGINEERS, INC. FOR A SPECIFIC PROJECT, INVENERGY
TAKNG INTO CONSIDERATION THE. SPEGIFIC . L |MRC UPDATED TO BLUEBIRD FOR BASIC TAN 02/22/22 | KPK | JSK | JRW | MJL DRN DWW | 5/21/14 - RN BELT FXPRESS £ 600KV FVC LINE 162750
MO UNUE FEQURGIEN OF T FROEET. Gra].n Belt EXpreSS K |UPDATED STRUCTURE NAME DESIGNATION | 09/24/21 | KB | JSK | CM | COM CKD oM | 5/21/14 POWER EXPRESS = 800K &
CONTAINED IN THIS DRAWING FOR ANY PURPOSE J |REVISED TOWER INFORMATION 06/15/21 | KB JSK | CiM | CDM SCALE: NTS = ¥ ENGINEERS DRAWING NUMBER
IS PROHIBITED UNLESS WRITTEN PERMISSION TRANSMISSION LINE | |ISSUED FOR DETAILED DESIGN 11/25/20 | KB JSK CM | CDM SELF SUPPORTING SUSPENSION TOWER 0°-0.5°
FROM BOTH POWER AND POWER'S CLIENT IS I\/IRC ABOVE (V—STRII\IG) GBX—D—TOO7— I
GRANTED. REV REVISIONS DATE DRN |DSGN | CKD | APPD REFERENCE DRAWINGS FOR 22x34 DWG ONLY
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1 2 | 3 | 4 5 | 6 | 7 | 8
S L HEAVY SUSPENSION (SST—02HT) o
SHELD WRE—— ! _ 1. HORIZONTAL SECTION OF TOWER SHALL BE SQUARE ; FROM THE
. i i WAIST DOWN BRACING MEMBERS SHALL BE THE SAME ON BOTH
% o i - = Required Clearances THE TRANSVERSAL AND LONGITUDINAL FACES, BUT THE ANGLE
0 IIAX'II\IIIILESHIEID'NG/ ° /DETAlL "B Q| POLYMER VARIANT: +/-72 KV DC MRC "T" String SIZES OF MEMBERS MAY DIFFER.
heo|  HUBBELL CC-27279: +-600 kv Do| T 72KV DC Insulator Swing Angle 2. THE WIDTH OF THE TOWER BODY IN DIFFERENT SECTIONS IS
/ " 1x50=30 KIPS; L=6.427"; W=54 LBS Metal Return (See Note 12) SUBJECT TO OPTIMIZATION
< ’ B Mechanical Electrical Pole ee Note :
<~ Conductor
i(SEEkIIIOIII-% IIEI)C ] Conductor | o o Note 12) | Sl@ss Insulators | Polymer Insulators | 3. CLEARANCE DIMENSIONS SHOWN ON TOWER DRAWING ARE THE
v . i . MINIMUMS TO BE PROVIDED FROM THE SURFACE OF SUPPORTING
N TYPE N180P/C 160DR , : : : ' STEEL AND OUTSTANDING LEGS OF WEBS TO THE CORONA RING
5 | SINGLE "I" STRING: 1 x 40 = 40 KIPS; L=6.427", W=208 LBS. [0 ° F. No Wind Lightning Impulse Withstand Voltage 14.15' 098 (| 6 6° 6 6° HOT BOX OR CONDUCTOR.
T (N = 8 BELLS: SPACING = 6.25", DIA. = 13" — — : , ,
w _ » 60 ° F, Medium Wind: 6 psf Sw itching Impulse Withstand Voltage 14.15 0.98 > -31° 31° -32° 32° 4. ALL TOWER TYPES SHALL BE DESIGNED TAKING INTO
N LEAKAGE DISTANCE = 21.625")
— : . : CONSIDERATION THAT ANY COMBINATION (OF ADJACENT OR
60 °F, Extreme Wind: 239 psf | Steady State, Normal Regime 5 065 (| -5 | 65 65° | 65 DIAGONAL OPPOSITE LEGS) OF MINIMUM AND MAXIMUM HEIGHT
S SEE NOTE 13 DETAIL "C” Sw ing Angle Calculations covers all possible scenarios: LA, =0° & LA___=2°% Wind from both Left (+) &Rt (=) """ E)A(I\IENBSEIOKSED WITH A COMMON PART OR WITH ANY TOWER BODY
| "Lo :_ ” 1_ ” .
© al O_i f__6 \ Line Angle to Right (+) & Left (-); Both Left & Right Crossarms; Design Wind Span (Horizontal Span): HS=2500' & AL DIMENSIONS ARE N FEET
A A ! ! Design Minimum Weight Span (Vertical Span): VS . =1750"; A | g wing=3-24 sqft, W =208 lbs
ies #ox o = o 6. SWING ANGLES, LINE ANGLES, DEPARTURE ANGLES, ETC. ARE
RS IYPE F550/C 2400R BASED ON 360 DEGREES CIRCLES.
~ SINGLE V" = STRING: 1 x 120 = 120 KIP5; L=35, W=3545 LBS. 7. STEEL WORK CONSTRUCTION IS INFORMATIVE ONLY FOR
- - (N = 41 BELLS; SPACING)z 9.449”, DIA. = 14.1732 ESTIMATING PURPOSES.
LEAKAGE DISTANCE = 25"
. 8. BODY EXTENSIONS: +15FT, +30FT, +45FT.
" 3 1"-0" - 3 LEG EXTENSIONS: +5FT TO +45FT, IN INCREMENTS OF: 5FT.
= POLYMER VARIANT: L THE TOWER DESIGNS SHOULD INCLUDE THE FOLLOWING
a HUBBELL CC-27278: / / DESIGN HEIGHTS:
1x120=120 KIPS; L=35"; W=829 LBS % O HEAVY SUSPENSION: 130" — 215" IN 5" INCREMENTS.
70 SEE NOTE 11 9. DETAILED VANG ATTACHMENT INFORMATION WILL BE PROVIDED AT
FINAL DESIGN.
: : REFERENCE LINE
_ ﬁ 4 1415 ) [ 14.15 NA
= . ] — R H e SECTION 3-3 10.THE ANGLES SHOWN REFLECT THE MINIMUM AND MAXIMUM
% INSULATOR POSITION UNDER AN EVERYDAY, 60", 6 PSF, & 60",
r IS PS . 00K/ DG - 23.9 PSF CONDITION.
o | IO . s DETAIL D" - ”p N
2 | ol® POLE CONDUCTOR 58'~0 - DETAIL A 11.PROVIDE DEADEND AND SUSPENSION ATTACHMENT @ OPGW &
-
= |~ |E SHIELD WIRE LOCATIONS. DEADEND VANG ON SHIELD ARM IS
2 S 50’0 8’0" 50’0 o o INTENDED FOR DEADENDING THE OPGW AT SPLICE LOCATIONS
= " A A 7-0 7'-0 ONLY. THE TOWER IS NOT DESIGNED TO HANDLE FULL DEADEND
_ e \ : : LOADING UNDER EXTREME EVENTS.
< |& i i
Z °© © 12.MRC DESIGNED FOR WORST EXPECTED DROP VOLTAGE 72 KV DC:
= | 72 KV DC: 8 BELLS 40 K; L=6.427"; CLEARANCES: 0.98; 0.65'
o 4 [
2 L, o 13.THE POLE CONDUCTOR V—STRING ATTACHMENT VANGS ARE TO BE
< BLE < POSITIONED IN THE AXIS OF THE V-STRING, AT 45 DEGREES,
o 2R o s . 6 ¢ AND WITH THE HOLE PERPENDICULAR TO THE SPAN.
(@ ) — . . | —
- SE @Y " INSULATOR LENGTH; 6'-5{" =6.427" INSULATOR LENGTH; 6'-5}" =6.427"
— o =
5 ke (SEE NOTE 12) : (SEE NOTE 12)
= = QU x>~
T <O O
o <53
< - TS =5
g T T|lz58" 7-0"
- = 2%2g. '
< =28%~ : : -
0 " Lo o o
i3 =2 g § N N
<C _— N N -
=z% 7 SEE NOTE 10 o o SEE NOTE 10
Q AT LA MAX. = 2
- LA= P | S 1
LINE ANGLE ° |
AT LA MIN. = 0 IN=FLIGHT |
MRC |
NO WIND POSITION |
T ee
X I I
M| | STATIONARY |
~ : I
F = - L
1
II LEFT - RIGHT
' - DETAIL B
= N
% =
=<|D & I 3'-6"
R —
o |3 &S
5 =
= 2& ) =
o CROSSARM S
I = 2 WP 2 DIAPHRAGM
S é 'tID == 7 ¢
. |2 S A %. REQUIRED
"Clj E /5" a ’ ,—1” :';_
><
n | /Il//\/ Y o M AN -
“lo - 29°-0 3 DETAIL_C AVIAN HOT BOX
— [ \ o MAINTENANCE VANG |_| X |_ — 51” X 71”
- CONCRETE LRE GRouND LINE DETAIL D" SECTION 1-1 & 2-2
NI HEAVY CORONA RING HOT BOX
TANGENT SUSPENSION TOWER
THIS DRAWING WAS PREPARED BY POWER L [MRC UPDATED TO BLUEBIRD FOR HEAVY TAN | 02/25/22 | KPK | JSK | MJL | JRW DSGN CM | 5/21/14 JOB NUMBER | REV
A O v K [UPDATED STRUCTURE NAME DESIGNATION 09/24/21 | KB | JSK | CM | CDOM DRN DW | 5/21/14 INVENERGY
TAKING INTO CONSIDERATION THE SPECIFIC & 162750 A
Grain Belt Express [ e ohowm oo oo o ||| @Q POWER [ ET (T £ T oc e
CONTAINED IN THIS DRAWING FOR ANY PURPOSE | |ISSUED FOR DETAILED DESIGN 11/25/20 | KB JSK_ | CiM | CDM SCALE: NTS = ¥ ENGINEERS DRAWING NUMBER
::SROF"\;{OEI;-I(I)ETSIFT'E[F))OwéIéEiiDWEIS)'\:VEENR’;’ESEI::ES'\ISTIOlNS TRANSMISSION LINE H |ISSUED FOR TOWER DESIGN BID 10/30/20 | KB JSK CIM CDM SELF SUPPORTING SUSPENSION TOWER O0°-2° GBX_D_IOO7_2
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w 2 3 4 5 6 7 | 8
NOTES
1. WIRE TENSIONS PROVIDED PER SUBCONDUCTOR. VECTOR LOADS
PROVIDED PER PHASE.
2. LOAD CASE (9) TO BE APPLIED TO ONLY 1 SHIELD WIRE
ATTACHMENT POINT (MOST SEVERE). APPLY LOAD CASE (8) TO
ALL OTHER ATTACHMENT POINTS.
3. LOAD CASE (10A) TO BE APPLIED TO ONLY 1 SUB-CONDUCTOR
DESIGN PARAMETERS BASIC TANGENT | HEAVY TANGENT (IN THE BUNDLE) AT ATTACHMENT POINT (MOST SEVERE) OF
LA L4 ONE POLE (POSITIVE OR NEGATIVE). APPLY LOAD CASE (8) TO
. e . srrand | weieht | oia | s, wr | BASIC | HEAVY |RuLIN |miNwT[ wino | V| winD {max wT ALL OTHER ATTACHMENT POINTS.
A A - -
i WIRE WIRE TYPE @iist) | (bssit) | (n) | (bs) | ANGLE | ANGLE | SPAN | SPAN | SPAN | oo\ | SPAN | SPAN 4. LOAD CASE (10B) TO BE APPLIED TO ONLY 1 MRC ATTACHMENT
W v (deg) | (deg) | (ft) (ft) | () (ft) (ft.) (ft.) POINT (MOST SEVERE). APPLY LOAD CASE (8) TO ALL OTHER
e % A |(1)- OPGW (11391 72h80DSG) NA 0540 | 0678 | 0.5° 2° 1500 | 100 | 1500 | 2250 | 2500 | 3750 ATTACHMENT POINTS.
Te | Te B |()- 2156 KCM ACSR “Blyebird’ — 84/19 | 2811 | L7162 |1aplE 1|95 2° 1500 | 100 | 1500 | 2250 | 2500 | 3750 5. THE WEIGHT OF CLAMP FOR SHIELD WIRE AND INSULATOR FOR
¢ C (1){2156 KCM ACSR "Bluebird" w/ E3X ) 84/19 [ 2.511 1.762 0.5° 2° 1500 100 1500 2250 2500 3750 POLE CONDUCTOR AND METAL RETURN CONDUCTOR FOR THE
Ve \ NN N N4 BASIC, MEDIUM, AND HEAVY SUSPENSION ARE PROVIDED IN
TABLE 1. THESE WEIGHTS HAVE BEEN INCLUDED IN THE LOADING
TREE FORCES. FOR WIND ON CLAMPS / INSULATORS, USE AREA
EXPOSED TO WIND FROM TABLE 1.
Wey Wey
; ; 6. APPLY AN OLF OF 1.5 ON STRUCTURE WEIGHT FOR LOAD CASES
! % 17,89 & 10.
Wey Wey /. APPLY AN OLF OF 1 ON STRUCTURE WEIGHT FOR LOAD CASES
2,545 & 0.
3. THE WIND PRESSURE ON THE STRUCTURE SHALL BE APPLIED
WITH THE WIND SHAPE FACTORS PER NESC 201/ RULE 252.B.
9. THE STRUCTURE SHALL BE DESIGNED FOR AN ADDITIONAL LOAD
CASE 12, FOR LOADS ANTICIPATED DUE TO RIGGING FOR WIRE
WEATHER CASES e OVERLOAD FACTORS WIRE TENSIONS CLIP IN DURING CONSTRUCTION. LOADS SHALL BE APPLIED AS
S 0 DESCRIPTION TEMP |~ =" [WIND| WIND | TENSION | VERTICAL A B c FOLLOWS;
g g (°F) : (psf) OLF OLF OLF (Ibs.) (Ibs.) /(Qs;)\
(in.) AT ONE PHASE LOCATION, APPLY LOAD (W) DIRECTLY
TB TB 1. NESC HEAVY 0 0.50 4.00 2.50 1.65 1.50 8900 23900 23900 ABOVE THE WORKPOINT. FACH LOCATION SHOULD BE
2. NESC EXTREME WIND 60 0.00 | 23.90 1.00 1.00 1.00 7600 22300 ) 22300 ANALYZED SEPARATELY;
Vg Vg 3. NESC EXTREME WIND - YAW 45° 60 0.00 |11.95] 1.00 1.00 1.00 5200 16900 \| 16900
4. NESC EXTREME WIND- LONGITUDINAL 90° 60 | 0.00 | 0.00 1.00 1.00 1.00 3600 14300 (| 14300 DC—BASIC W = 26,650 LBS.
' - : : : : : DC—HEAVY Wq = 45,600 LBS.
5. NESC EXTREME ICE WITH CONCURRENT WIND 15 1.00 | 4.10 1.00 1.00 1.00 12600 30300 \| 30300 cl ’
6. EVERYDAY 60 0.00 | 0.00 1.00 1.00 1.00 3600 14300 ( 14300 APPLY LOAD CASE (6) TO ALL OTHER ATTACHMENT POINTS.
7. CONSTRUCTION SNUB OFF 3:1 0 0.00 | 0.00 1.50 1.50 1.50 4100 15900 > 15900
8. STRINGING INTACT 0 0.00 | 4.00 1.50 1.50 1.50 4300 16200 (| 16200 10. ALL TOWER MEMBERS TO WITHSTAND A VERTICAL LOAD OF
3010 (A) / 350LBS APPLIED AT THEIR MIDPOINT WITH NO OTHER LOADS
9. STRINGING/BROKEN SHIELDWIRE 0 0.00 | 4.00 1.50 1.50 1.50 0(B)* 16200( 16200 ACTING,
14580 (A)(
0 0.00 4.00 1.50 1.50 1.50 4300 | 16200 11. CASE 6 — MAX WEIGHT SHALL INCLUDE AN ADDITIONAL 800LB
— 10a. STRINGING/BROKEN CONDUCTOR 10800 (B) LOAD (W) AT THE TIP OF EACH ARM TO ACCOUNT FOR
WIND ON STRUCTURE 0 0.00 4.00 150 150 150 4300 16200 §1/1g4(c|)3)(é) MAINTENANCE WITH TWO MEN AND EQUIPMENT.
10b. STRINGING/BROKEN MRC 12. LOAD CASE (3) WIND PRESSURE TO BE APPLIED TO THE
11. TORNADO WIND - STRUCTURE ONLY 60 0.00 |6&3.10 - - - - -\ - TRANSVERSE FACE AND LONGITUDINAL FACE SIMULTANEQUSLY.
*(A)= AHEAD SPAN TENSION, (B)= BACK SPAN TENSION NN
13. LOAD CASE (2, 3, & 4) WIND PRESSURE DEVELOPED UTILIZING
A 100 YR RETURN PERIOD BASED OFF OF ASCE /4, 4TH
EDITION WIND PRESSURE CALCULATION RESULTS IN A MORE
CONSERVATIVE VALUE COMPARED TO THE CURRENT NESC 2017/
CALCULATION.
14, TOWER TO BE DESIGNED TO ACCOMMODATE OSHA FALL
PROTECTION REQUIREMENTS.
15. LOAD CASES 9, 10a, & 10b APPLIED ONLY TO HEAVY
SUSPENSION, NOT APPLIED TO BASIC SUSPENSION.
16. LOAD CASE 11 SHALL BE APPLIED ON STRUCTURE ONLY, IN
TRANSVERSE, 45°, LONGITUDINAL DIRECTIONS.
17. TORNADO LOADING DOES NOT APPLY TO BASIC TANGENT
STRUCTURE.
m— -+ [RANSVERSE
TABLE 1
CLAMP/INSULATOR PARAMETERS
TOWER TYPE BASIC HEAVY
AREA  |TOTAL WEIGHT AREA  |TOTAL WEIGHT
ONGITUDINAL LENGTH DIAMETER | EXPOSEDTO | (INCLUDING uTsS LENGTH DIAMETER | EXPOSEDTO | (INCLUDING uTsS
+ v WIRE WIRE TYPE CLAMP/INSULATOR TYPE WIND HARDWARE) WIND HARDWARE)
(TOWARDS BACK SPAN)
+HVERTICAL [FT] [IN] [FT’] [LBS] [KIPS] [FT] [IN] [FT’] [LBS] [KIPS]
A Okv Optical Ground Wire Suspension Clam 0.83 2 0.14 22 15.75 0.83 2 0.14 22 25
(1) - OPGW (11391 72h80DSG) uspension Liamp ‘ ' ‘ ' '
SIGN CONVENTION Single "V" String Suspension 1x90 = 90 kips (Glass or Polymer) 90 120
TOR LOADS 600 kV Pole Cond N\ Cprines A0 (1. AE0 29.17 2976 (Glass) 35 3545 (Glass)
5 ole Conductor (PC) (Basic) V-String: 45° (L); 45° (R) (ONE SIDE) 14.1732 17.1 (BOTH SIDES) (ONE SIDE) (ONE SIDE) 14.1732 20.4 (BOTH SIDES) (ONE SIDE)
(3) - 2156 KCM ACSR "Bluebird" Single "V" String Suspension 1x120 = 120 kips (Glass or Polymer) HB:3.9'X 2.3 (ONE SIDE) | (ONE SIDE) 587 (Polymer) (Glass or HB: 3.5'X 2.8 (ONESIDE) | (ONE SIDE) 829 (Polymer) (Glass or
(Heavy) V-String: 45° (L); 45° (R) - ' olyme Polymer) o ) olyme Polymer)
N TN N N N N N N NN T~ N N N N A VY N\
72 KV Metal Return Conductor (MRC) single *I" String Suspension 1x40 =40 kips (Glass) 6.427 208 (Glass) | 40 (Glass) 6.427 208 (Glass) | 40(Glass)
C y i 1x50=50 kips (Polymer) 13 3.24 13 3.24
(1) 2156 KCM ACSR "Bluebird" w/ E3X . No HB 54 (Polymer) |50 (Polymer) No HB 54 (Polymer) |50 (Polymer)
(Basicand Heavy)
~FB? “CoronaRin ot\m:mMMFEH@‘@mf‘v‘\/‘\/‘\_/‘\/‘v‘v‘v‘\_/‘\/‘\mMMMIMBF/\_/\/\/\/\_/\/\/\_/\/\/\/\/\_/\/\/\_/\/\_/vvv
Note:
Assembly weights listed above with glass insulator bells were utilized in the maximum weight span loading calculation.
Reduced assembly weights with polymer insulators were utilized for the minimum weight span loading calculation.
IHS DRANING WAS PREPARED 81 FONER K |MRC UPDATED TO BLUEBIRD FOR HEAVY TAN 02/25/22 | KPK | JSK | MJL | JRW DSGN CIM 5/21/14 INVENERGY JOB NUMBER | REV
ENGINEERS, INC. FOR A SPECFIC PROJECT . J |MRC UPDATED TO BLUEBIRD FOR BASIC TAN 02/22/22 | KPK | JSK | MIL | JRW DRN DVW | 5/21/14 - CRAN BELT EXPRESS £ 600KV HVOC LINE 169750 ﬁ
AND_ UNGUE REQUREMENTS OF THE PROLECT. Graln Belt EXpreSS | |REVISED TOWER INFORMATION 06/15/21 | KB | JSK | cM | cOM CKD CM | 5/21/14 POWER SASIe AND. AV SUSPENSION
CONTAINED IN THIS DRAWING FOR ANY PURPOSE H |ISSUED FOR DETAILED DESIGN 11/25/20 | KB JSK CIM COM SCALE: NTS = ¥ ENGINEERS DRAWING NUMBER
I5 PROHIBITED UNLESS WRITTEN PERMISSION TRANSMISSION LINE G |ISSUED FOR TOWER DESIGN BID 10/30/20 KB JSK CIM CDM SELF SUPPORTING SUSPENSION TOWER 0O°—=2°
FROM BOTH POWER AND POWER'S CLIENT IS MRC ABO\/E <\/—STR|NG>—LOAD DRAW”\IG GBX—D—TOO7—3
GRANTED. REV REVISIONS DATE DRN | DSGN | CKD | APPD REFERENCE DRAWINGS FOR 22x34 DWG ONLY
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GBX-D—-T00/-4.DWG

PUBLIC

Schedule AW-2

BASIC SUSPENSION - MAX WEIGHT (0.5 Degree Line Angle)

HEAVY SUSPENSION - MAX WEIGHT (2 Degree Line Angle)

LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
DESCRIPTION A Ta La Vg Ts Lg Ve Tc Lc STR‘lIJVCI:"‘lI'BROEN(p sf) DESCRIPTION A Ta La Vg Ts Lg Ve Te Le STR‘I'JVC';%;EN@ o
/NN NV TNV OV NV OV OV NV N
1. NESC HEAVY 4.40 2.30 0.00 47.00 | 11.40 000 4 1350 | 3.80 | 000 [)  10.00 1. NESC HEAVY 7.20 4.10 0.00 76.30 | 21.40 000 f 2230 | 720 | 0.00 [\  10.00
2. NESC EXTREME WIND 1.30 2.10 0.00 21.80 | 16.40 000 (| 590 | 550 | 0.00 [) 27.1 2. NESC EXTREME WIND 2.10 3.70 0.00 3510 | 28.70 000 4 960 | 960 | 000 [{ 271
3. NESC EXTREME WIND- YAW 45° 1.30 1.10 0.10 21.80 8.40 0.10 5.90 2.80 0.10 2 13.6 3. NESC EXTREME WIND- YAW 45° 2.10 1.90 0.10 35.10 15.00 0.10 } 9.60 5.00 0.10 < 13.6
4. NESC EXTREME WIND- LONGITUDINAL 90° 1.30 0.10 010 | 2180 | 0.40 010 | 590 [ 020 | 010 [{ 271 4. NESC EXTREME WIND- LONGITUDINAL 90° 2.10 0.20 010 | 3510 | 150 010 | 9.60 | 050 | 010 |§ = 271
5. NESC EXTREME ICE WITH CONCURRENT WIND 6.00 1.50 0.00 45.00 6.60 0.00 & 13.60 2.20 0.00 ﬁ 4.10 5. NESC EXTREME ICE WITH CONCURRENT WIND 9.90 2.80 0.00 73.70 12.90 0.00 E 22.50 4.30 0.00 § 4.10
6. EVERYDAY 1.30 0.10 0.00 21.80 0.40 0.00 } 5.90 0.20 0.00 3 0.00 6. EVERYDAY 2.10 0.20 0.00 35.10 1.50 0.00 ( 9.60 0.50 0.00 ﬂ 0.00
7. CONSTRUCTION SNUB OFF 3:1 2.90 0.30 0.30 35.00 2.50 260 (| 1270 | 090 | 090 |) 0.00 7. CONSTRUCTION SNUB OFF 3:1 2.90 0.30 0.30 35.00 2.50 260 (| 11.70 | 090 | 090 [{  0.00
8. STRINGING INTACT 1.90 0.60 000 | 3270 | 470 000 (| 880 | 160 | 000 |}  6.00 8. STRINGING INTACT 3.10 1.10 000 | 5260 | 9.20 000 (| 1440 | 310 | o000 [{ 6.00
e 9. STRINGING/BROKEN SHIELDWIRE 3.10 1.00 460 | 5260 | 9.20 000 (| 1440 | 3120 | 000 [{ 6.00
10a. STRINGING/BROKEN CONDUCTOR 3.10 1.10 0.00 52.60 8.70 -17.10 (| 14.40 | 3.10 0.00 |9 6.00
10b. STRINGING/BROKEN MRC 3.10 1.10 000 | 5260 | 9.20 000 (| 1440 | 250 | -1710 |y  6.00
BASIC SUSPENSION - MIN WEIGHT (0.5 Degree Line Angle) 11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 000 (| 0oo | 000 | 000 |§J 6310
LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
DESCRIPTION Va Ta La Vg T Ls Ve Tc Lc WIND ON HEAVY SUSPENSION - MIN WEIGHT (2 D Line Angl
|~~~ A~~~ | STRUCTURE (psf) _ - (2 Degree Line Angle)
T ESCTEATY ~— ~n — — — o0 | om0 | 380 | 000 — LOAD SCHEDULE (KIPS): ALL LOADS INCLUDE OVERLOAD CAPACITY FACTORS
2. NESC EXTREME WIND 0.10 2.10 0.00 1.20 16.40 000 (| 030 | 550 | 000 [/ 27.1 DESCRIPTION Va Ta La Vg Ts Lg Ve Te Lc STR‘:JV(':':?”SEN( &
3. NESC EXTREME WIND- YAW 45° 0.10 110 | 010 | 120 | 840 | o010 (| 030 | 280 | 010 [{ 136 - >
4. NESC EXTREME WIND- LONGITUDINAL 90° 010 | 010 | 010 | 120 | 040 | o010 030 | 020 | 010 |[{ 271 1. NESC HEAVY 030 | 410 | 000 | 250 | 2140 | 000 f 070 | 720 | 000 [\  10.00
5. NESC EXTREME ICE WITH CONCURRENT WIND | (.30 1.50 0.00 5.20 6.60 000 Y 070 | 220 | 000 |y 410 2. NESC EXTREME WIND : 0.10 3.70 0.00 120 | 2870 | 000 ( 030 | 960 | 0.00 § 271
6. EVERYDAY 0.10 0.10 0.00 1.20 0.40 000 | 030 | 020 | 000 [)  0.00 3. NESC EXTREME WIND- YAW 45 0.10 1.50 0.10 120 | 1500 | 010 4 030 | 500 | 0.10 136
7. CONSTRUCTION SNUB OFF 3:1 2.90 0.30 030 | 3500 | 2.50 260 (| 1270 | 090 | 090 [} 0.00 4. NESC EXTREME WIND- LONGITUDINAL 907 0.10 0.20 0.10 1.20 1.50 010 (| 030 | 050 | 010 |4 271
8 STRINGING INTACT 0.20 0.60 0.00 1.70 470 0.00 (4 0.50 1.60 0.00 < 6.00 5. NESC EXTREME ICE WITH CONCURRENT WIND 0.30 2.80 0.00 2.30 12.90 0.00 ( 0.70 4.30 0.00 ﬂ 4.10
DOV 6. EVERYDAY 0.10 0.20 0.00 1.20 1.50 000 | 030 | 050 | 0.00 [ 0.00
7. CONSTRUCTION SNUB OFF 3:1 2.90 0.30 0.30 35.00 2.50 2.60 ( 11.70 0.90 0.90 ﬂ 0.00
8. STRINGING INTACT 0.20 1.10 0.00 1.80 9.20 0.00 ( 0.50 3.10 0.00 ﬂ 6.00
9. STRINGING/BROKEN SHIELDWIRE 0.20 1.00 -4.60 1.80 9.20 0.00 ( 0.50 3.10 0.00 ﬂ 6.00
10a. STRINGING/BROKEN CONDUCTOR 020 | 110 | 000 | 180 | 870 | -17.20 (] 050 | 3.10 | 000 [  6.00
10b. STRINGING/BROKEN MRC 0.20 1.10 0.00 1.80 9.20 0.00 ( 0.50 2.50 | -17.10 S 6.00
11. TORNADO WIND - STRUCTURE ONLY 0.00 0.00 0.00 0.00 0.00 000 (| 0oo | 000 | 000 |§J 6310
P T D o o o e [ 77 e [ [ oo o8 T
GrainBeltExpress | =« S EERPOWER i i
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