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AS2545-D 7/8" x 127 Jaw & Rod

| | N 2835. 76—15-BCL
BC51—1,/2—71—1/4, use for splice box locations N Shield Wire Support
1/2°x1-1,2" Carraige where Indicated on str list ;
Bolt, 2718.5 Bonding ! _ CWB0—-3,/8" Curved Washer
Clip, Locknut 3708 Pole © ]
Band e © AS2277 Clevis
3154 Links - |
T-4FDW =lim 1-4FDW 5| End Eye Turnbuckle
28082 2817 S—15 N
Roller Dead End Tee
16-1 161 o550 7/8” x 127 Jaw il
Alternate & Rod End Turnbuckle -

—Strerad—wire Dead £nd

Q -
S (\,r (3-3/8" x 4" wood) §§ w,/ MF80 Locknut
52
N\ 7 2 2 > . Q3 20255 BD ,/755
N ) . x 40’ Laminated (C4415.24) % 0 X
S Double Arm w/ No.3474 Ad) Y SN woo
N % Str  List spacer N
S Second Set Q\%N
|| of X=Braces As2276—37—1/2 N
Q| 95 requr ed Twisted Cljp N
1n 79=6" | | 7/8” Thr'd Rod, Nuts, Locknuts,
_TM-9A TM-9A / A783 Gain Fitting, 2727.8 Bonding Cljp
A RO
~ // It 2/
! ad nd 7 | //7
/e/ $ » )
Arrehrors—when—ndreated 3 2722.1D-5, 7/8" Bent
e Plan & Profile T S Stud Assembly
_ 2722.18-B, 7/8” Bent L
TP-A (Typical  all  poles) Bolt Assembly T C ~ C
9°-9 N 9'-9
547
N :@
. . 4}_011
. “+
1-S14 07 \/
(typical 3 places) :
BILL_OF MATERIAL
ASSEMBLED ARM
] — C4475.2A Assembled Arm, c?vs/smg/of 7/8" Bolts, Nuts, Locknuts
2 — C4415.2A—1 Side Arm,5—1/2"x7—1,/2"x40’-0"Laminate - :
3 — 3414.2WF—100 Adj Spacer Fitting CWCS,O_Z;/Z; 865 or Z/”MQ/ CZ/’O ’
12 — WB66—1-3/4, 5/8°x6” W.H.Bolt , Lurveq wasner
6 — WB58—1/2—1-3/4, 1/2"x8—1,/2" W.H.Bolt £
2 — AS2277-37-1/2 Clip ]
2 — 2722.1B-B,7/8" Bent Bolt w/ N8O & MF80 2121—19—6 X—Brace A
] — 2722.1D—8B,7/8" Bent Stud.w/ 2-N80 & 2—MF80 / (5—-1,/8" x 6” Laminate)
ARM MOUNTING HARDWARE

2 — TR828-5, 7/8x28"Thrd Rod w,/ 3—NEO & 2—MFSE0
4 — A3 TW Gain Fitting
2 — 27278 Bonding Clip

X—BRACE ASSEMBLED & MOUNTING HARDWARE

7 — Set 21271-79—6 X—FBrace, 19 —6" Pole Spacing
— 2840.1H CC Rods

— 2086.8A CC Strap

— B815-6, 7/8")(75’" Bolt

— B8716—6, 7/8”)(75” Bolt

B814—6, 7/8"x14” Bolt

— 2817D—-15 Dead End Tee

— 5703—7—7/25)(, 1"x3” Bolt MF100
— 2727.8 Bonding Cljp

— N&O, 7/6’" Nut

— MF80, 7/8" Locknut

— CWE0—-3/8 Curved Washer

AARNANANANNNMNNNON
|

OPG)

2043—707 Tension Brace

28082 Roller

B&84-2, 7/8" x 47 Bolt

[yoe C44715—5 [ong Soan

BRACE MOUNTING HARDWARE & CROSS TIE MATERIAL

[fangent Structure
230 KV Construction

Black Hills Fower & Light Co.

— N8O,

BRACES ASSEMBLED

3 — AS2545-D,7/8x12” Jaw & Rod End Eye Turnbuckle
2 — 28175—15 Dead £nd Tee (All Holes 15/16")

2 — ASZ2277 Clivis

2 — CwW80, 7/8" Curved Washer

2 — 28082 Rollers

2 — B84-2 7/8°x4” Bolt MFE0

4 — B814—6, 7/8°x14" Bolt, MFE0

2 — 2/727.8 Bonding Clip

2
4

— MF&G,

Rapid City, South Dakota

7/8" Nut
7/8" ocknut

2 — 2025.56DV135 Vee B/’ace,(ﬂ'—J”CC /-/0/es),57—7/2 & 52—7/2 Fitgs.
(3-3/8"x5—3,/8"x10'8" Wood)

2 — 2043—107 Tension Brace,(8—5""CC Holes),
(3-3/8"x4—3,/8"x7"— 7" Wood)

SHIELD WIRE ATTACHMENT & GUYING HARDWARE

2 — 2835.

2 — B51—1/2—1—1/4, 1/2"x1—1/2" Bolt w,/ MF50
2 — 27185 Bonding Cljp 1. OPGWS

7B—15—BCL Shield Wire Support (7—1,2"—12" Pole Diamn.) NOTE:

on line

DESIGNED AND DRAWN BY:

on RT side looking AF
towards Lange Sub. Jﬂﬂ ES

Seward.

EROT HER =

Nekbraska

DSGN.

XX

DR.

JLM

APPROVED BY

DATE

TRANSMISSION STANDARDS

[YPE C4415—B LONG SFPAN TANGENT STRUCTURE
230KV

BLACK HILLS POWER AND LIGHT COMPANY

REV. DATE REV. NO.
1/6,/94 1
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M /\SEE DETAIL A b\SEE AL B
FOR MATERIALS AND STRUCTURE FRAMING DETAIL A DETAIL B DETAIL C
/REQU\REMENTS SEE BHP TYPE 230-B
STRUCTURE DRAWING
DETAIL D
ot -
L)V = MATERIAL LIST oo
&ld
ITEM | BHP SRS
No. | cobe DESCRIPTION MANUFACTURER CATALOG NO. 2R
TYPE 230—B POLYMER INSULATOR, 25,000 LBS., 98.1" SECTION LENGTH, 303

STR. NO. 701, 800, 801, 808

Y—CLEVIS AND ANSI 52—-5 BALL. FURNISH WITH CORONA RING

0.B. QUADRISIL

S025086S201A

2 POLYMER HORIZONTAL LINE POST INSULATOR SERIES 300, O 0.B. QUADRISIL |  P300095SSAAC
UPSWEEP, 110.0” X—LENGTH, BENDABLE CURVED BASE, 14”, W/
2-1-1/16" HOLES FOR WOOD POLE, DROP TONGUE. FURNISH
WITHOUT CORONA RING
2A POLYMER HORIZONTAL LINE POST INSULATOR SERIES 300, O 0.B. QUADRISIL |  P300075SSAAD 3
UPSWEEP, 89.3” X—LENGTH, BENDABLE CURVED BASE, 14", W/ -
2-1-1/16" HOLES FOR WOOD POLE, DROP TONGUE. FURNISH =
WITHOUT CORONA RING z
3 ANCHOR SHACKLE, 50K, BNK HUBBELL AS50-BNK 31313
- 4 TURNBUCKLE, JAW—EYE W/BOLTS & NUTS & LOCKNUTS ANDERSON TB34JE6BNKLN 303
5 | 480005 | SOCKET/Y—CLEVIS, GALV., 30K HUBBELL SYC30 3[3
6 | 483054 | Y—CLEVIS BALL, 30K HUBBELL YBC-30 303
7 427020 | SOCKET EYE, 1—-1/16", 30K HUBBELL SA10.5-13 313
1 8 | 401272 | AGS SUSPENSION ASSY., FOR 1272 Kcmil ACSR "BITTERN” PREFORMED AGS—5139 3[3
, , X 9 MACHINE BOLT, GALV., 7/8” X LENGTH AS REQUIRED W/HH NUT 2|6
[ PHES —— X — -
N I 10 LOCKNUT, MF, 7/8”, GALV. 6|6
A 4 1 BONDING CLIP, 7/8” HUGHES 2727.8 6 | 6
\ s - L 12 WASHER, ROUND, 15/16” HOLE, GALV. 6 | 6
\ | 1 © 13 WASHER, SQUARE CURVED, 15/16” HOLE, 4"x4"x1/4", GALV. 216
\ ‘ = Jr 14 DOUBLE ARMING BOLT, GALV., 7/8” X LENGTH AS REQ'D, 2
| = W/HH NUTS
£/ d|e £ p £ il
i | € t i | € )
SEE DETAIL D />\\ L~
3 PLCS 4 SEE DETAIL B
3 PLCS
FOR MATERIALS AND STRUCTURE FRAMING
/REQU\REMENTS SEE BHP TYPE 230-C
STRUCTURE DRAWING
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BLACK HILLS POWER Il

TYPE 230-C i
STR. NO. 846, 847 SWING BRACE
ASSEMBLY

XX SHT. 1 OF 1

TR GC DATE 1/05/15 DWG NO. 3
BHP-T-244 < 0*

DATE | ORMN | NO. | APPROVED REVISION DESCRIFTION APPROVED 7 oae 1/08/16
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2
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20435—390
/ens/ion

-~
Brace

202560 V125
Vee Braces

2835. /B—15—BCL
Shield Wire Support

3108 Pole Band, Links & Roller

|

2827.7C ——=\

N \
Swinging - 1G-1
Angle Bk.
- 7}_6)) 701_011 3 7)_5 P24 70)_0}} 3 7)_5 »”
v\klg §
= T-S14
| (typical 3 places)
T™-9 1IM-9
AN /

/ % N !

Q N

N Oy

X See Str list =

“~ Second Set of ”

A X—Braces N

< (as required) Q

N AN

3 2

A A
S

3 >

¥ N

IS

% 2 2 2 2

7/ =6 ]/ —6
! TM-9A 1TM-9A TM-9A
A\ ANCANCANC AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN

Install A—71595—2 Folo Anchors when
it o] - o o i

TP-A ( typical all

poles )

Double Assembled Arm
5H— 7/5”)(7— 7/2 x44°—9”

3710/ FPole Band,
Links & Roller

BILL OF MATERIAL

ASSEMBLED ARM

7 — C4475.3A Assembled Arm, consisting of:
7 — C4475.5A—71A Arm Assembly
2 — C4415.3A—1 Side Arm, 5—1,/8x7—1,/2"x44-9" Laminate
6 — J414.2WF—100 Ad) Spacer Fitting
24 —WB66—71—-3/4, 5/8x6" W.H.Bolt
12 — WB58—1,/2—1-3/4, 1/2°x5—1,/2" W.H.Bolt
2 — AS2276—-37—1,/2 Twisted Clip
2 — 27221B-B, 7/8” Bent Bolt, w,/ NSO & MF80
] — 2722.1D-6, 7/8" Bent Stud, w/ 2—-NE0O & 2—MFE0
2 — WB58—1,/2—1-3/4 1,/2'x8—1,/2" WH.Bolt w/ LW50T

ARM MOUNTING HARDWARE

3 — TR828-5 7/8x28" Thr'd Rod, w/ 3—NEO & 2—MFS80
6 — A/E3TW Gain Fitting

S — 2/72/7.8 Bounding Cljp

J — 2521.1C Swinging Angle Bracketls

X=BRACE ASSEMBLED & MOUNTING HARDWARE

2 — Set 2121—-17—6 X—Brace, 17—6" Pole Spacing
— 2840 71H CC Rods

— 2086.84 CC Strap

— B818—6, 7/8°x18” Bolt

B816—6, 7/8"°x16" Bolt

— B814—6, 7/8x14” Bolt

— 281/70—-15 Dead End Tee

— B103—71—-1/2EX, 1°x3" Bolt, MF100
72 — 2/72/.8 Bounding Clip

12 — N8O, 7/8” Nut

12 — MF80, 7/8" Locknut

8 — CW80—-3/8 Curved Washer

Q0 GO WNN
I

BRACES ASSEMBLED

2 — 2025BDVI23 Vee Brace, (10-3" CC Holes) 37—1,/2 & 52—1,/2 Fitgs.
(3-3/8"x4—3,/8"v9"~8" Wood)

2 — 2043-90 Tension Brace,(7—6" CC Holes)
(3—3/8"4—3,/8"x6'—8" Wood)

BRACE MOUNTING HARDWARE & CROSS TIE MATERIAL

4 — AS2545-D, 7/8°x12"7 Jaw & Rod Eye Turnbuckle
— 28175—15 Dead End Tee (All Holes 15/76")
— AS22// Clevis
— CWB0, 7/8” Curved Washer
— 28082 Rollers
— B84-2, 7/8x4” Bolt, MFS0
— B814—6, 7/8x14” Bolt
— 2/2/7.8 Bonding Clip
— N8O, 7/8" Nut
MF80, 7/8" Locknut
— 3108.5 Pole Band Assembly (7°—10" Pole Diam.)
— J7154 Links
— 28082 Rollers
— B83-2, 7/8°x3” Bolt, MFS0
— 3707.5 Pole Band Assemnbly (7"—10" Pole Diamn.)
— BC51—-1,/2—1—-1/4, 1/2°x1—1,2" Carriage Bolt MF50
_ 2718.5 Bonding Clip
— J7155 Links
— 28085 Rollers
] — B103—1,/2-2—1/2 1x3—1,/2" Bolt MFE0

SNUETUEONANNANNNNN
I

SHIELD WIRE ATTACHMENT

2 — 2835 7B—15—BCL Shield Wire Support (7—1,2"—12" Pole Diamn.)
2 — B51—1/2—1—1/4, 1/2"1—1/2" Bolt MF50
2 — 27185 Bonding Clio

[voe C44]5—C ] =4 Angle Structure

250 Kv. Construction

Lslack Hills Fower & Light Co.

raprd City, South Dakola

Seward,

DESIGNED AND DRAWN BY:

AN

EROT HER=

Nekraska

DSGN. XX

DR. JLM

APPROVED BY

DATE

TRANSMISSION STANDARDS

[YPE C4415—C,
230KV

1" — 4" ANGLE STRUCTURE

BLACK HILLS POWER AND LIGHT COMPANY

REV. DATE
1/6,/94

REV. NO.
1

DRAWING NO.

250—C

SHEET

I
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61 —6"

Fake Structure

[©1nS/0/
Erace

] oeri0"—0"of Pole Height

T-4FB

204577?5T\ [ 2025BD V125

Vee Broce

J705.70
Splice

Detar/

C4475—=07

2 7

1G-1

=
=

A

C4475=07

Detar B

(typical 3 places)

| ]
- 70 —9”7 S —-97 Rk 5 —-97
“+= Un/ts
13
1-2513-D

J160 [Lmks
S10/7 Fole Band
J155 Links
7N\ or slope as indicated 28083 Poller
/ on stake list 77 Bolt.Locknut

T™M-9 T™M-9 T™M-9
h

S

©

0N

S

Q

3

0

N

Y

. 19 —6" 19 —6"

Q

X

TM-9A TM-9A

TG-1 (typical

TM-9A

NN AN ANNAN NN

7 90
(e

RN N W
orTC 71

ANNANNANNAN

L
C77C7 O

O )

[

O/ oy [~y Oi Droyfy@

TP-A ( typical

7

all poles

)

C4475 .55 Spliced
Double Assembl/ed
A1 5—5/87%%—@47%501{7’

J1085 Fole Band
J154 [inks 25052 KRollers
/8" BoltLocknut

6 places)

GILL OF MATERIAL

ASSEMEBLED ARM

] — C44715.55 Assembled Arm, consisting of:
] — C4475.56—71A Arm Assembly
2 — (04415 35—1 Side Arm, 3-5/8x9—1,/2"x30-7"
2 = J414.2EN-T20 Ad) Spacer Fitting
S — WB65—-71-3/4, 5/8x5" WHEolt
4 — WB510-1,/2-71-3/4, 1,2x10-1,2" WH.Bolt
2 = ASZ22/6—-45 Twisted Clip
] — 2727 16-6, 7/8" Bent Bolt, w,/ N80 & MFE0
] — 272710-6B, 7/8" Bent Stud, w/ 2-NS0 & 2—-MF&0
] — C4475.36—=2A Arm Assembly
2 — (44153652 Side Arm, 3—5/8x9—1,2"x19—-710"
] — S414.2EN=720 Ad) Spacer Fitting
4 — WB65—1-3/4, 5/8x5" WH Bolt
2 — WB510—-1,2—-1-3/4, 1,/2"x10-1,2" WH Bolt
] — ASZ22/6—45 Twisted Clip
] — 2722.10-5, 7/8” Bent Stud, w,/ 2-NE0O & 2—MFE0
2 — J103.70 Splice Channel
2 — WBS5—-1-3/4, 7/8x5" WHEolt, MFEO
2 — WB510—1,/2—1-3/4 1,/2"x10-1,2" WH.Bolt w,/ [ W50T

ARM MOUNTING HARDWARE

2 — TRE26-5, 7,/8°%26" Thrid Rod, w/ 3-NEO & 2—MFE0
] — TR820-5 7/8°x20" Thr'd Rod, w/ 3-N8O & 2—MFS80
4 — A78310 Goin Fitting
3 — 2727.8 Bonding Clip

CONDUCTOR ATTACAMENT & GUYING HARDWARE

9 — 31076 Pole Band Assembly (107727 Pole Dian.)

9 — BC51—1/2—1—1/4 1,/2"%1-1,/2" Carriage Bolt, MF50
9 — 2/18.5 Bonding Clip

72 — 3755 Links

6 — 28085 Rollers

6 — B103—1,/2-2-1,2 1 x3—1,/2" Bolt, MF100

6 — 3160 [inks

BRACES ASSEMBLED & MOUNTING HARDWARE

2 = 2025BDVI23 Vee Brace (10 -3 CC Holes) 37—1,2 & 52—1,/2 Fitgs.
(5—3/8"%4—3/8"%9"~8" Wood)

3 — 2043-1711.5 Tension Brace (9—-3—1,/2" CC Holes)
(3-3/8"%4—3,/8"%8"~6" Wood)

— AS2545-D, 7/8 %127 Jow & Rod End Eye Turnbuckle

— 2817-15 Dead £nd Tee (Al Holes 15/76")

— CWE0-3/8, Curved Washer

B&816—6, 7/8 %167 Bolt

— B814-6, 7/8°x14” Bolt

— 27278 Bonding Clip

- NSO, 7/8" Nut

6 — MFS0 7/8" [ocknut

SVEIOVRNVIINVIE NIIVEY
\

CROSS JIE, SHIELD WIRE & GUYING HARDWARE

4 — 37086 Pole Band Assembly (9—12" Pole Diam.)

2 — AS2545-D, Jaw & Rod End Eye Jurnbuckle

S — 28082 Rollers

74 — 3154 Links

5 — B83-2 7/8x37 Bolt, MFS0

4 — BC5I—-1,/2—1-1/4, 1,/2x1—1,/2" Carriage Bolt, MF50
4 — 2/18.5 Bonding Clip

[voe C44715—0 4 =727 Angle Stiructure

S50 Ky Construction

slack Hills Fower & Light Co.

rapid Cily, Sowth Dakoita

DESIGNED AND DRAWN BY:

AININAIGSS

BT HE ==

Seward, Nekrraska

DSGN.

XX

DR.

JLM

APPROVED BY

DATE

TRANSMISSION STANDARDS

IYPE C4415-D, 4

— 127 ANGLE STRUCTURE

250KV

BLACK HILLS POWER AND LIGHT COMPANY

REV. DATE

1/6,/94

REV. NO.
]

DRAWING NO.
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AS2545—-D, 7/8"x12" Jaw & Rod
End Eye Turnbuckle

5154 Links
28082 Roller

3108 Pole Band Assembly _/

(I Il

/8" Bolt.Locknut

1/2” Carriage Bolt,
2718.5 Bonding Clip

DETAIL A"

Note: Ffor C44715—GC & —GDC Structure

Omit 3160 Links & /nsulators

S160 Links

S160 Links

[

J708 Pole Band
Assembly

7,2 Carriage Bolt,

Locknut,

2718 5 Bonding Clip

[t et 18]

310/ Pole Band m

Assembly

1,2 Carriage Bolt, d

Locknul,
2718 5 Bonding Clip

DETAIL "B~

@l 0]

Note: for C4475—H Structure
Replace 3160 Links W/ J3154 [inks,
= Roller, Bolt

3754 [inks
28082 Roller

7

DETAIL "D~

28083 Roller .

77 Bolt locknut

2849.8 Swinging
Angle Bracket

=

Conauctor Level Guying Flan

J105S5 Pole Band \
Assembly

Lt

J10/ FPole Band %

Assembly

1,2 Carriage Bolt,  [ocknut
2718.5 Bonding Clip -

Guying Flan

|
|
|
/

|
O

Shield Wire [evel Guying Flan

for C4475—=0, & —0DDC Strucitures

3155 Links

DETAIL "C”

25085 Roller
77 Bolt [ ocknut

7/8" Bolt Locknut

DESIGNED AND DRAWN BY:

MRS

ERRO T HER=

250KV

BLACK HILLS POWER AND LIGHT COMPANY

230-D1

DSGN. XX TRANSMISSION STANDARDS R;E/\é/gz;—VEQP - - IAC;L?ES\; ;O.
R GUYING PLAN FOR C4415-D & —DDC STRUCTURES L ——
APPROVED BY |DATE

!
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Exhibit 1b
Page 006
Faoke 17 Per 70—-0" of
Fole Length
i 5 i
1-4B Grip & 3/87 Strand 7 3708 Pole Bornd VR
(By Others) Detail "A” 3154 [inks, 28082 = i
erars CONDUCTOR ATTACHMENT & GUYING HARDWARE
CA4T15—=0D7 Roller, 7/8" Bolt 3 — 254398 Swinging Angle Bracket
A L ocknit 6 — 310856 Pole Band Assembly (9°—12"FPole Diamn.)
Q S — 27185 Bonading Clip
N 3 — BC51—1,/2—1—1/4, 1,/2"x1—1,/2" Carriage Bolt, MF50
Nk 6 — 3107.6 Pole Band Assembly (1077127 FPole Diamn.)
™~ 21085 6 o or slope as 6 — BC51-1,/2-1=1/4, 1/2"x1=1/2" Carriage Bolt, MF50
' 2549.8 Swingimng s 6 — 27185 Bonding Clip
Pole Band Angle Bracket X indicated  on 12 — 3155 Links
= R % i 6 — 2850535 Rollers
ek - F #er Stake  list 6 — BI103—1,/2-2—1,2 1"x3—1,/2" Bolt, MF100
I CROSS TIE, SHIELD WIRE & GUYING HARDWARE
Y dofele 2 — AS2545-D, 7/8 %12 Jaw & Rod End Eye Turnbuckle
A NN el 4 — 37086 Pole Band Assembly (9°—12" Pole Diarn.)
e o' 5 — 28082 Rollers
5 — B83-2 7/8%3" Bolt, MFS0
4 — BC5I—-1,/2—-1-71,/4, 1,2x1—1,/2" Carriage FBolt, MF50
4 — 2/18.5 Bonding Clip
o 3107 Pole Band 6 places)
) eral ’
(typical 3 places) J155 Links,
CF415=D] p 28083 Roller
] Bolt, [ocknut
J
or slope as
Indicated on ‘stake list
45° / /
1
T™-9 T™M-9 T™M-9 i
45°
Conauctor Level Guying Flan
S [ I
© Shield Wire Level Guying Flan
O
QQ
N
S
g
- [vpe CA4475—F 72 =20 Anqgle Structure
AN .
9 230 Kv.o Construcitior
% o G
. slack Hills Fower & [ightl Co.
Q) ° °
S P P wapid City, South Dakota
Q
Se)
TM-9A - TM-9A
w TM-9A DESIGNED AND DRAWN BY:
< <N
FSt-GHH—AFEGE— oA ors—HC )
o-Ghoatea—orn—lan—be Protilo S
TP-A (Typical all poles) BROTERS
DSGN. XX TRANSMISSION STANDARDS Fi%/@i” REZ‘ NO.
DR. JLM TYPE 6447575, 720 - 200 A/\/GLE STRUC—[URE DRAWING NO. SHEET
APPROVED BY | DATE /50K V o
BLACK HILLS POWER AND LIGHT COMPANY 250 E 7
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Exhibit 1b
Page 007
Rake 17 Per 10—0" of
¢ Fole [ength
A 2@\ %égﬁ:‘ o716 wixm | D i
 oam Crip & 3/8” Strand " 3108 Pole Bond
(By Others) Detoi 47" 37154 [ ko D808 BILL OF MATERIAL
) ctal K3, < CONDUCTOR ATTACHMENT & GUYING HARDWARE
C44715=D17 Foller, 7/8" Bolt, 9 — 31076 Pole Band Assembly (10"—12" Pole Diam.)
. Locknut 9 — BC51—1,/2-71—-1/4, 1,/2"x1—1,/2" Carriage Bolt, MF50
o 9 — 27185 Bonding Clip
| 6 — 3160 Links
q 12 — 3155 Links
o or slope as 6 — 28083 Rollers
. 6 — BI03—1/2-2—1/2 1"x3—1,/2" Bolt, MF100
indicated on CROSS TIE. SHIELD WIRE & GUYING HARDWARE
stake list 2 — AS2545-D, 7/8x127 Jaw & Rod End Eye Turnbuckle
o 4 — 31086 Pole Band Assembly (9—12" Pole Diam.)
Detar 5 3160 | inks 5 — 28082 Rollers
OA4475—/)7 \ 14 — 3154 Links
! AL 5 — B83-2 7/8°x3" Bolt, MFSE0
Lo o I 4 — BCHI—1/2-1—1/4 1/2"x1—1,/2" Carriage Bolt, MF50
LN 4 — 2718.5 Bonding Clip
STRUT GUY MATERIAL
O 5 — 31037 Pole Band Assembly (11 =74 Pole Diam.)
< X ° 12 — 3154 Links
< Typical 3 places) J10/ Fole Band 6 — 25082 Rollers
E 3755 L//?/(S, TG-1 6 — B&E3-2 /8 x5 Bolt, MFS0
S 25055 Roller Tvpical 6 ol
% 7 7Bolt, Locknut (Typica places)
S T™-9 TM-9
O
S}
N
=
D
- 7
Q)
& or slope ;
as indicated Downguys not
on stake list reqd this level
! g . e (typical) 45" / /
— J705. / Fole Band
Downguys J7154 [inks, Ar )
. 28082 Roller 75
. not req'd g
o . /8 Bolt, Locknut
this level :
N _ Conauctor Level Guying Flan
0 (typical)
O
I ) |
@ i
|
S Shreld Wire Level Guying Flan
T
0
S
Q
A
0
N
Q o o
Q fvoe CA475—F 20 =50 Angle Siructure
2 22°-0" 220" 250 Kv.o Construction
slack Hills Fower & [ight Co.
rapid City, South Daokola
v TM-9A TM-9A TM-9A
NN AN NN e DESIGNED AND DRAWN BY:
— —_—
muL(]LC(/ 77 Dum & DVU[.G HMEHES
TP-A (Typical  all poles)
PR~ T HE = ==
Seward, Nekrraska
DSGN. XX TRANSMISSION STANDARDS Fi%/@i” REZ‘ NO.
DR. JLM TYPE 644757F, 200 - 300 A/\/GLE STRUC—[URE DRAWING NO. SHEET
APPROVED BY | DATE /50K V -
BLACK HILLS POWER AND LIGHT COMPANY 250 /E 7
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Exhibit 1b
Page 008
» s BILL OF MATERIAL
‘ ‘ Raoke 1~ Per 70—=0"" of ASSEMBLED ARM
Fo/e Le/';gz‘/; J — (C4475.2C Assembled Arm consisting of:
‘ T-4FDW _ 2 — C4415.2C—1 Arm, 3—-5/8"x9—1,/2"%x9'—9"
3 - (Typical 2 places) “03 ] — 3414.2EN—7120 Ad) Spacer Fitting
! Qﬁ}— — —7 Bisector 4— WB65-71-3/4, 5/8x5” W.H. Bolt
‘ o 2 — WB510—1/2—1-3/4, 1,/2"x10—1/2" W.H.Bolt
N Crip & 5/8" Strand o i J108 rPole Hand down guy not ;- 0% 7/5§enféo/? W/ﬁé’o & WMF80
ol (Tvoical 2 bl 1-4D By Others) Detail A 3154 Links, 28052 — — ed'd 2 — WB510—1/2—1-3/4, 1,/2"%10—1/2" W.HBolt, | W50T
D | (Typica places) 044757 Roller, 7,/8" Bolt, €] ARM MOUNTING HARDWARE
W / ocknut 3 — JRE826—5, /8 x 26 Thrd Rod, 3 — N8O, 2 — MF&0
6 — A783.1Q Gain Fitting
3 — 2727.8 Bonding Clip
" VEE BRACE ASSEMBLED & MOUNTING HARDWARE
oo oo . oo or slope 3 — 2025BDV123 Vee Brace, 10—3" CC Holes,
| ) | fm C44715.2C _— | p (3-3/8 x 4—=3/8 x 9'-8" Wood), 37—1/2° & 52—1,/2° Fitgs.
” ” as req'd 3 — B814—6, 7/8 x 14" Bolt with MF80
o , 3-5/8"%9—-1,2 3 — 2727.8 Bonding Clj
14 7/8" Thrd on stake -8 Bonding Cljp
, or T-J14 Boc A— 733 Double T-J14 _ 3 — N8O, 7/8" Nuts i
1-d14 7= Units . oa,A— 7/ Assernbled Arm list 3 — CW80-3/8 Curved Washer (4 x 4 x 3/8")
24 Jnjts as req'd Gam Fit'g 3760 [inks CONDUCTOR ATTACHMENT & GUYING HARDWARE
15 stake list (Typical 4 ol ) 6 — 3107.6 Pole Band Assembly (10°—12" Pole Dian.)
DDDINGE, TN Neder TIIIIeser L ypica places) | & - 80o/-1,/2-1-1/%, 1/2%1=1/2" Carriage Bolt, MF50
T (EEE =N CEEEEEC CEEEUEUEE N 6 — 27185 Bonding Clp
T-CDE15L 12 — 3160 Links
. 12 — 3155 Links
O (Typical 6 places) 6 — 28083 Rollers
AN 3707 Pole Band 6 — B103—1/2-2-1,/2, 1'x3—1/2" Bolt, MF100
J 3755 ks CROSS TIE, SHIELD WIRE & GUYING HARDWARE
S g 2 — AS2545-D, 7/8°x12" Jaw & Rod End Eye Turnbuckle
S 28055 Roller 7 — 31086 Pole Band Assembly (9°—12" Pole Diam.)
3 7°Bolt, Locknut 9 — 28082 Rollers
N 18 — 3154 Links
O 9 — B83-2 7,/8x3" Bolt, MF8O0
Q 7 — BC51—1/2—1—1/4, 1,/2°x1—1,/2" Carriage Bolt, MF50
> 7 — 2718.5 Bonding Cli
& -~ Double STRUT GOV A TERIAL
g 70ft. Less Down Guys 70ft. Less 3 — 31037 Pole Band Assembly (11"—14 Pole Diam.)
S than Static TG than Static 22 —2270;421/?77//(/5
- - olrers
% Lead . Lead 6 — B83-2 7,/8x3” Bolt, MFS0
(Typical 6 places) 3 — BC51—1/2—1—1/4, 1/2°x1—1,/2" Carriage Bolt, MF50
{3\ S = 27185 Bonding Clip
N TM-9 TM-9 TM-9 .
o
! O i it 0
i / S 37037 Pole Bond Downguys not OO@\
| Downguys not 3154 [inks, rea’d  thi )
N . : q is level
S req'd this level 28082 Koller
78 Bolt, Locknut
Conauctor Level Guying Flan
9
/ )
\&
. .9
S =) AN
N O
S /\
E} Shield Wire [evel Guying Flan
N
2
% [yoe C4475—H S0 —=90° Angle Struclure
%) .
q') 2 o .
§ 25" < 55° (230H_30_55) (230H_30 55) 25 < 55 Z 5@ Kv. Constru Cvf [O77
) 35" « 5 55° < 90°(230H_55_90) (230H_55 90) 35° < > 55° < 90 Llack Hills Fower & L/thl Co.
S Rapid City, South Dakota
' TM-9A TM-9A TM-9A DESIGNED AND DRAWN BY:
NN 2NN N HN N AN DN DN NN DN AN NN AN AN DN DN NN I OIN DN NN NN NN NN NN
mrstolATESSFPoreArrctrors—wiren HHEHES
tedtreated—er—+tar—&—+roti/e
TP-A ( Typical all poles ) gﬁg_'_,\:jk'iif&
DSGN. XX TRANSMISSION STANDARDS ";E/‘g/gyf RE‘;- NO.
DR. JLM TY/DE 64475_H, 300 - 900 ANGLE STRUC TURE DRAWING NO. SHEET
APPROVED BY |DATE ZBOK\/ -
BLACK HILLS POWER AND LIGHT COMPANY 230 /_/ 7
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Exhibit 1b
Page 009

14D T-4FDW
- Typical 2 places
(Typical 2 places) Dotai 47 (Typ P )
“ £4475-]1 BILL [OF MATERIAL
ASSEMBLED ARM
6//«//’0 & 387 Stranc !l — (441554 Assembled Arm, consisting of:
!l — C441554-14 Arm Assermbl
. \ By [thers) 7 2 - C441554-1 Side Arm, 3-5/8°x9-1/2°x25'~4"
< 5108 Fole Fand, TG-1 (Typical 4 places) 2 — 3414.PEN-100 Adj. Spacer Fitting
< , & -WB65-1-3/4, 5/8’°x5" W.HBolt
S Links & Rollers 4 - WBS10-1/2-1-3/4, 1/27x10-1/2° W.HBolt
! — £4415.54-24 Arm Assembly
1103.10 Double Arm P — (441554-2 Side Arm, 3-5/8°x9-1/2"x17"-10"
,' — 7, G ” e ! — 3414.2EN-100 Ad ) Spacer Fittin
I Splice Channel FOEXTILEXTF 6 4 BS54, Sronas WmBolt
— = = == = — P - WB510-1/2-1-3/4, 1/2°x10-1/2* W.HBolt
2 — 110310 Splice Channel
N 4 - WBE5-1-3/4, 7/8°x5% W.HBolt
, S 2 - WB510-1/2-1-3/4, 1/2°x10~-1/2* W.HBolt
7z Units X ARM MOUNTING HARDWARE
14 2 — TRB26-5, 7/8x26° Thr'd Rod, w/ 3-N&J & P-MF&0
1 - TR818-5, 7/8°x18” Thr'd Rod, w/ 3-NEO & 2-MF&0
T-J14 o1 ‘ 4 - A78310 Gain Fitting
ol ol BN © 2 - 2/2/8 Bonding Clp
» [-CDEISL T$— X—BRACE ASSEMBLED & MOUNTING HARDWARE
(Typ|Ca| 6 p|aces) 3107 Fole Band, N 2 - Set 2121-17-6 X-Brace, 17-6” Pole Spacing
il | nks & Roller (I — O 2 —- 28401H CC Rods
N f 2 - 208684 CC Strap
6 - B8IS-6, 7/8°x18” Bolt
6 - B8I6-6, 7/8°x16” Bolt
3 - B8l14-6, 7/8°x14” Bolt
& - 2817D-15 Dead End Tee
& - Bl03-1-1/PEX, 1°x3” Bolt, MF100
6 - 27278 Bonding Clip
6 - N8O, 7/8% Nut
12 - MF80, 7/8” Locknut
2 - CWE0-5/8 Curved Washer
CONDUCTOR ATTACHMENT & GUYING HARDWARE
2 - AS2545-0, //8°x12% Jaw & Rod Eye Turnbuckle
Doubl 6 — 31076 FPole Band Assembly (107-12° Pole LDiam.)
/ oupie 6 - BC51-1/2-1-1/4, 1/2°x1-1/2* Carriage Bolt, MF50
4 GUys 6 - 27185 Bonding Clip
1G-2 P4 - 3155 Links
6 - P8083 Rollers
(Typical 6 places) 6 - BlO3-1/2-2-1/2, 1°x3-1/2" Bolt, MFE0
o ' CROSS TIE, SHIELD WIRE & GUYING HARDWARE
X—-Brace m 7 — 31085 Pole Band Assembly (7-10” Pole Diam.)
N 7 - BC51-1/2-1-1/4, 1/2’x1-1/2" Carriage Bolt, MF50
S 7 - 27185 Bonding Clip
S 16 - 3154 Links
@ & - 28082 Rollers
& - B83-2, 7/8’°x3” Bolt, MF&0
TM-9 TM-9 TM-9
\?
S Tvpe 04415-_
® n=Line Dead End Structure
T ,
. ~50 Kv, Construct/ion
N , ,
S pslack Hills FPower & Light Lo
(/j / /
. rRapro) City, South Dakota
X
Q
Q
S 17-6" 17-6"
X
TM-9A TM-9A TM-9A
!
\NCANANCANC AN ANCANC AN AN ANCAN AN AN AN AN AN AN AN AN AN AN AN DESIGNED AND DRAWN BY:
Lo staH—A4—IEF———Fte—cors—wae
| | e M S
TP-A ( Typical all poles ) BROTHERS
Seward, Nekbraskao
DSGN. XX TRANSMISSION STANDARDS R;E/\é/giTE RE‘;- NO.
DR. JM TY/DE 64475_J, /N_L/NE DEAD END STRUCTURE DRAWING NO. SHEET
APPROVED BY |DATE 250KV 230_ L/ 1
BLACK HILLS POWER AND LIGHT COMPANY



dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text
T-4D
(Typical 2 places)

dzacharda
Typewritten Text
T-4FDW
(Typical 2 places)

dzacharda
Typewritten Text
TG-1 (Typical 4 places)

dzacharda
Typewritten Text
T-J14

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text
T-CDE15L
(Typical 6 places)

dzacharda
Typewritten Text
TG-2
(Typical 6 places)

dzacharda
Typewritten Text
_________________________________

dzacharda
Typewritten Text
__________________________

dzacharda
Typewritten Text
TP-A ( Typical all poles ) 

dzacharda
Typewritten Text

dzacharda
Typewritten Text
__

dzacharda
Typewritten Text

dzacharda
Typewritten Text
14

dzacharda
Typewritten Text

dzacharda
Typewritten Text
T-J14

dzacharda
Typewritten Text
T-J14

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text
TM-9

dzacharda
Typewritten Text
TM-9

dzacharda
Typewritten Text
TM-9

dzacharda
Typewritten Text

dzacharda
Typewritten Text
TM-9A

dzacharda
Typewritten Text
TM-9A

dzacharda
Typewritten Text
TM-9A

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text
__

dzacharda
Typewritten Text
15

dzacharda
Typewritten Text


Dec 08, 2015 — 11:03am

gcowley  R:\Projects\T&D Projects\117390\DD\DWG\02 Struct\1_OSAGE—LANGE\ASSEMBLY\OSAGE SUB—HWY 44 XING\BHP—T—229.dwg Model

Exhibit 1b

B
I N
g —13'-0" 4‘
e
)
Al
R
- -
B A
B A
- -
5 7
o

13'—0”

T-J14

420

POLE GROUND
TM—9S, TM—9SA

1'—6"
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.....

EXISTING GROUND
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CONCRETE PIER
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230kY SIDE S9kv SIDE
SEE NOTE 1 T—CDE15L

,~SEE DETAIL 1

HWY SPAN
EXISTING 1272

795 "TERN" "BITTERN"

1272

"BITTERN"

SECTION A
(3 PLACES)
(13)(15 BELLS)
EXISTING NEW 1272
795 "TERN” BITTERN" JUMPER

EXISTING 69kvV
CONDUCTOR DEADEND
(TYP. 3 PLACES)
(SEE NOTE 2)

1272
"BITTERN”

T—CDE15L

T—

AnY Fath Wa¥
rdgc Ulv

1272
"BITTERN”

CDE15L

JUMPER
T-J14

T-CDE15L

1272
"BITTERN”

230kV SIDE

T-CDE15L

1272
"BITTERN”

SEE NOTE 1

(3 PLACES)

(3 PLACES)

JUMPER
T-J14

SEE DETAIL 1

EXISTING
795 "TERN”

T-CDE15L 1272

"BITTERN"

NOTE:
1.

2.

TRANSFER EXISTING 69kv CONDUCTOR, FOCUS OPGW
AND 3/8" EHS OHGW TO DOUBLE CIRCUIT STEEL POLE.
SPUCE NEW AS REQUIRED.

SEE MASTER MATERIAL LIST FOR MATERIAL DESCRIPTION
AND QUANTITY.

BLACK HILLS POWER Ri#

STEEL POLE_ASSEMBLY
1O

TECKLA LANGE
230kV PROJECT HWY 44 CROSSING
X TDE-VDEDC TANGENT st 1 oF 1
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oaE_10/2

DATE | o™ | No. | #rgpe

REVISION DESCRIPTION
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"&W,, DZ WE 10/2
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1
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-
B
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5 7
;I') <] 230KV SIDE 69KV SIDE
o

T-J14
(6 PLCS)

420

POLE GROUND
TM-9S, TM—9SA

1'—6"

X

EXISTING GROUND
LINE

CONCRETE PIER
W/ ANCHOR BOLTS

[R. NO. 844
E—VDEDC
©-10)
LOOKING AHEAD ON LINE

1272
"BITTERN”

T-4D
OPGW
T—4FDSC

3/8" EHS
EX FOCUS

EX 3/8" EHS
T-4D

—_— ~—
3 172)
1w 9 O
Sye oz 4]
i ooV E
R4 %O 11
3 "I
HIGHWAY SPAN
T—-CDE15L SEE NOTE 1 SEE DETAIL 1

M o ,w

EXISTING
795 "TERN”

"BITTERN"

SECTION A
(3 PLACES)

(13)(15 BELLS)

NEW 1272
"BITTERN” JUMPER

EXISTING
795 "TERN”

EXISTING 69kvV
CONDUCTOR DEADEND
(TYP. 3 PLACES)
(SEE NOTE 2)

1272
"BITTERN”

T-CDE15L

JUMPER

AnY -1 1
Page 011

EXISTING
795 "TERN”

T-J14

T-CDE15L

1272
"BITTERN”

T-CDE15L

1272
"BITTERN”

HWY SPAN

(3 PLACES)

(3 PLACES)

SEE NOTE 1 SEE DETAL 1
JUMPER
T-J14
T—CDE15L

1272
"BITTERN”

T-CDE15L 1272

"BITTERN"

NOTE:
1.

2.

TRANSFER EXISTING 69kv CONDUCTOR, FOCUS OPGW
AND 3/8" EHS OHGW TO DOUBLE CIRCUIT STEEL POLE.
SPUCE NEW AS REQUIRED.

SEE MASTER MATERIAL LIST FOR MATERIAL DESCRIPTION
AND QUANTITY.

BLACK HILLS POWER Ei&

STEEL POLE_ASSEMBLY
TECKLA TO LANGE

§30kV PRI;JECT HWY 44 CROSSING

pe/11/14 6C | o DZ

ISSUED FOR BIDDING

E-VDEDC TANGENT SHT. 1 OF 1
oNE_10/2

[oRiN oo

DATE | o™ |No. | 7R

REVISION DESCRIPTION

e m—aetomid . BHP=T-229A #0




Exhibit 1b

95’-0"

OPGW, T—4FDS
| _ { (TYP. 2 PLCS)
]
o
|
°

)
13
o
K
[(e}

| T—CDE15L

(TYP. 6 PLCS)
7 T
- 7\\HORIZ. LINE POST JUMPER

. (SEE DWG BHP—-T—242)
o | (TYP. 3 PLCS)
o

)

| —

POLE GROUND
/ TM—9S, TM—9SA

......

(818°31")

CONCRETE PIER
W/ ANCHOR BOLTS

818’317

OPGW
T-4FDS

SHIELDWIRE—"] oPGW
T—4D [t T—4FDS

Page 012

1/09/19

DZ

ISSUED FOR REVIEW

DATE

NO.

REVISION DESCRIPTION

BLACK HILLS POWER Bil®
STEEL POLE ASSEMBLY
TECKLA TO LANGE

230kV PROJECT SM_PROPERTIES
v TDE-VDES ANGLE DE (0° -"10) “shr. 1 GF1

GC DAE_10/05/15] owa No.

#gm 57 em 10055 BHP=T=270 1




Exhibit 1b

8'-0" —

8'—6"

7'_g"

8'—6"

7'_g"

95'-0"
— 86"

— 30

0

BRACE POST ASSEMBLY
BHP—T—240
(3—-PLACES)

SHELDWIRE A
T_4D

OPGW
T—4FDS

A

POLE GROUND
TM-8S, TM—9SA

EXISTING GROUND
LINE

SIR 895

(0°32'417)

CONCRETE PIER
W/ ANCHOR BOLTS

ROAD
SIDE

OPGW
T—4FDS

[>~— GROUND PAD

U,

SECTION A

PLAN VIEW

Page 0135

1/09/19

DZ

ISSUED FOR REVIEW

DATE

NO.

REVISION DESCRIPTION

BLACK HILLS POWER Bi#
STEEL POLE ASSEMBLY

TECKLA TO L

230kV_PROJECT SM |

XX

B

GC
DZ

BPVTAN-DESW_ANGLE ¢

ANGE

PROPERTIES

0° = 2°*) SHT. 1 OF 1

DR~ oAE 10 /(F
e ™~ BHP-T=271

1




Exhibit 1b

STRUCTURE LENGTH
(SEE STRUCTURE LIST)

EMBEDDED LENGTH

Page 014
I
°
A
00
©
R
[
o
“I
~
BRACE POST ASSEMBLY
. BHP—T—240
© (3—PLACES)
P ROAD
SIDE

[

O/

ae

POLE GROUND
TM—9SD, TM—9SA
/—GROUND SLEEVE EXISTING
fene
| ,g .\/’/.
e <
|
% STRUCTURE TYPE BPVTAN
»9 STR. NO. LINE ANGLE =
Z 896 000°00"
Z SELECT BACKFILL 897 0'00°00"
i TM—RB
L
BLACK HILLS POWER Bi®
STEEL POLE ASSEMBLY
BPVTAN TECKLA TO LANGE
©@-1) 230kV PROJECT SM PROPERTIES
o/0s1] ec | 1] oz ISSUED_FOR REVIEW L o .,,?'?3/ IsA ';‘5 ..,I:,QA.EGENT Q° - 1) S 1oF s
DATE | osw | o, | eapen REVISION DESCRIPTION T DZ o 10/05/15 BHP—T—272 1




Exhibit 1b

X R

N CONCRETE PIER

W/ ANCHOR BOLTS

TSHTAN

2
(o]
|
®
i i
E:“J;\ /g:i
SHIELDWIRE OPGW
T-48 T—4FB
*m | ‘
|
w
) 10—9" 10'=9" H 0’=3" (MIN.)
JEE| JRHI
A B ] ] |
R T
T-514
% (TYP 3 PLCS)
11-3" | 113" |
2
o
|
o
©
9 o
22'—6"
% POLE GROUND
S | |7 TM—os. TM-95A
] (2 PLCS) EXISTING
GROUND
i

AN

Page 015

0/05/19

DZ

ISSUED FOR REVIEW

DATE

NO.

REVISION DESCRIPTION

BLACK HILLS POWER Bl®
STEEL POLE ASSEMBLY

TECKLA TO LANGE
XXQSOR\{SHPRDJECT GCC . DAKOTAH

GC DATE
APPROVD 7 OATE

[AN ANGLE
0/05/15] owe vo.
0/05/15)

DE 0° - 1%

SHT. 1 OF 1

BHP-T-230

1




Exhibit 1b

Page 016
SHIELDWIRE, T—4D OPGW, T—4FDS
(TYP. 2 PLACES) (TYP. 2 PLACES)
" Dep— i P
i I
g | T—CDE15L | ~— X ~—
2 2
' 0. [ Paabiddttidddor— || P
\>M/ 1{ N ! !
: | : HORIZ. LINE POST JUMPER B B B
(SEE DWG BHP-T-242)
(TYP. 3 PLCS)
| |
L L
l.— 2 l.— 2
T
"5/—\
zb
_'_l
& E i 20'=0" | 20'=0" i
a(ﬂ
Oow
20
%
|
© POLE_GROUND
- /_ TM—9S, TM—9SA
(3 PLCS) EXISTING
J GROUND CONDUCTOR PLAN
i —— LINE
e (I (1 RS = S 1 xR
SN Y o BN RS
M1 1) R 300 1 1] Rz
\.//\., H r\.//. \.//\.‘ RO
SIS SIS
il IR il 1 e
A1 IR SIS
I fl o T
CONCRETE PIER
W/ ANCHOR BOLT STRUCTURE TYPE TDE-VDES-3PJ
(3 PLCS) STR. NO. LINE ANGLE =
N i 899 813'50"
900 5'44735"

BLACK HILLS POWER il
STEEL POLE ASSEMBLY
TECKLA TO LANGE

230kV PROJECT GCC DAKOTAH
o~ TDE-VDES-3PJ ANGLE DE (0 - 10%si. 10r 1

o/s/1d oc | 1] oz ISSUED_FOR REVIEW [N oc o 10705
DATE | oRaw | 'No. | #eeaove0 REVISION DESCRIPTION “H% :g mmBHP—T—zs" 1




Exhibit 1b

STRUCTURE LENGTH
(SEE STR. LIST)

OPGW, T—4FDS
| o (YR 2 PLCS)
L3
o
|
: T
)
i3
o
|
?D
| —CDE15L
/ (TYP. 6 PLCS)
L
? iHORIZ. LINE POST JUMPER
5 (SEE DWG BHP-T—242)
) ‘ (TYP. 3 PLCS)

g

: POLE GROUND
© / TM—9S, TM—9SA

AN

CONCRETE PIER
W/ ANCHOR BOLTS

OPGW PLAN

J

oPGW
T-4FDS

oPGW
T—4FDS

OPGW & OHSW PLAN

STR 904 & 924 ONLY

CONDUCTOR PLAN

Page 01/

STRUCTURE TYPE TDE-VDES
STR. NO. LINE ANGLE =
904 59°40'04"
909 102°20'21"
911 90°06'16"
912 104°57'30"
914 89'57°08"
915 90°42°12"
920 89'05'49"
922 89°17°40"
923 89°12°00
924 0°00'00"

0/05/19

DZ

ISSUED FOR REVIEW

DATE

NO.

REVISION DESCRIPTION

BLACK HILLS POWER BN#
STEEL POLE ASSEMBLY
TECKLA TO LANGE

230kV PROJECT LANGE  AREA
x_ TDE-VDES ANGLE DE (60" - 105*) sht. 1 oF 1

"'g,m? ch ::: 18/32/12 o BHP-T-232 1




Exhibit 1b

Page 018
OPGW T—4FCS
I 5/
)
|
©
e i3
T-2514
(3 PLCS)
°
Al
©
° \
|
©
.
|
o \
(mn
\
POLE GROUND
/ TM=9S, TM—9SA
©
-I /
AN NN .'\".\".\\'.\".Q‘(\'. ¥
CONCRETE PIER
W/ ANCHOR BOLTS
STR. 905
IE_:OMSQ BLACK HILLS POWER BEl#®

STEEL POLE ASSEMBLY
TECKLA TO LANGE

230kV PROJECT LANGE AREA
x TS-MRA MEDIUM ANGLE  — shr. 1 o 1

0/05/14 Gt | 1| oz ISSUED FOR REVIEW 50 10705 /15 -
DATE | @~ [no. [#rpwe REVISION DESCRIPTION weoe D7 owe 10/05/15) BHP—T—zss 1
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Page 019

8'—0" —|

8'—6"

9'—6"

9'-6"

BRACE POST ASSEMBLY
(SEE DWG BHP-T—240)
(3—PLACES)

STRUCTURE LENGTH
(SEE STRUCTURE LIST)

EMBEDDED LENGTH

([
O/

POLE GROUND

TM—9SD, TM—9SA
£
©
A

GROUND SLEEVE EXISTING

L SE%UND STRUCTURE TYPE BPTAN
STR. NO. LINE ANGLE =
910 0'00°00"
Y N

(’/._; 913 0°00°00”
= 916 0'00°00"
[Fe}
x 917 0°00°00”
,g 918 0'00’00"
x 0"
= 919 0°00°00
@ SELECT BACKFILL A
u TM—RB 921 0°00°00
n

BLACK HILLS POWER Bil®

STEEL POLE ASSEMBLY
TECKLA TO LANGE

BPTAN 230kV PROJECT LANGE AREA
o/05/] 6o | 1 | oz ISSUED_FOR_REVIEW —oe mm: TWAMN”EENT (0° = 1%)  SHT. 1 OF 1
DATE | o [ No. [ #rgove0 REVISION DESCRIPTION T 57w 10/05/15 BHP_T_234 1
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Page 020

BRACE POST ASSEMBLY
(SEE DWG BHP-T—240)
(3—PLACES)

7'-6”

110'-0"

1'_g"

3 ¢0

POLE GROUND
TM—-9SD, TM—9SA

EMBEDDED LENGTH
(SEE STRUCTURE LIST)

EXISTING
GROUND
LINE

/—GROUND SLEEVE

SELECT BACKFILL
TM—-RB

BLACK HILLS POWER Bil®

STEEL POLE ASSEMBLY
TECKLA TO LANGE

230kV_PROJECT LANGE AREA
X BPVTAN TANGENT (0° - 1 ‘st 1 oF 1

o/0s/1y Gc | 1| bz ISSUED_FOR_REVIEW T SE 70705715 0% .
DATE | o | No. [ *rgove REVISION DESCRIPTION P 07 v 10/05/15 BHP-T-235 1




Exhibit 1b

STRUCTURE LENGTH
(SEE STRUCTURE LIST)

8'—6"

7_g"

8'-6"

BRACE POST ASSEMBLY
(SEE DWG BHP—T—240)
(3—PLACES)

7'-6"

8'-6"

_6"

4 00

POLE GROUND
/ TM—9S, TM—9SA

R
R

}\ CONCRETE PIER

W/ ANCHOR BOLTS

Page 021

STRUCTURE TYPE BPLRA

STR. NO. LINE ANGLE =
906 12°42'53"
907 2'5248"

0/05/19

DZ

ISSUED FOR REVIEW

DATE

NO.

REVISION DESCRIPTION

BLACK HILLS POWER Bid¥

STEEL POLE ASSEMBLY
TECKLA TO LANGE

230kV PROJECT | ANGE AREA
x BPLRA AN

5] owe No-

DR
e 5w o0 BHP=T=236

GLE ¢3* - 13 SHT. 1 OF 1

1




Exhibit 1b

Page 022
u
=
S.
N
96.2"
EONNC0,
MATERIAL LIST
ITEM| BHP | QTY
wor | cooe | RE@/D DESCRIPTION MANUFACTURER| CATALOG NO.
POLYMER INSULATOR, 25,000 LBS, 98.1° SECTION LENGTH,
x| 1 U | YoCLEVIS AND ANST 5275 BALL HUBBELL 02508652014
POLYMER HORIZONTAL LINE POST INSULATOR, 96.2° X-LENGTH,
x| 2 I |BENDABLE CURVED BASE, 17°, W/2 - 1-1/16" HOLES FOR HUBBELL P30008550020
STEEL POLE, DROP_TONGUE.
3 I |ANCHOR SHACKLE, SOK, BNK HUBBELL AS50-BNK
x| 4 I |TURNBUCKLE, JAW-EYE W/BOLTS & NUTS & LOCKNUTS HUBBELL TB34JE6BNKLN
x| 5 | 480005 | 1 |SOCKET/Y-CLEVIS, GALV. 30K HUBBELL SYC30
6 | 483054 | 1 |Y-CLEVIS, BALL, 30K, ANSI 52-3, 52-5 HUBBELL YBC-30
7 [427020 | 1 |SOCKET EYE, 1-1/16", 30K HUBBELL SA10.5-13
8 | 401272 | 1 |AGS SUSPENSION ASSY, FOR 1272 Kcmil ACSR ‘BITTERN’ PREFORMED AGS-5139
9 2 [MACHINE BOLT, GALV. 7/8" X 22°, 24, 26" LENGTH (AS
REQUIRED) W/HH NUT
10 2 |LOCKNUT, MF, 7/8, GALV.
1 2 | WASHER, ROUND, 15/16" HOLE, GALV.
12 2 | WASHER, SQUARE CURVED, 15/16° HOLE, 4"x4°x1/4", GALV.

* FROM HUBBELL REFERENCE ASSEMBLY BLP 485GI4003

BLACK HILLS POWER i

DETAIL
BRACE POST
ASSEMBLY

SHT. 1 OF 1

DATE | DRAWN | NO, | APPREVED REVISION DESCRIPTION

XX
[TRAVN
P—=en—] BHP-T-240
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Page 023

o o
X
o
~
[e] o
8'
VIEW A-A
changed 003A to 013A
per BHP / Vendor
request
MATERIAL LIST \
ITEM| BHP QTY
NO. cooeE | REQ'D DESCRIPTION MANUFACTURER CATALEIG\NEI.
POLYMER HORIZONTAL LINE POST INSULATOR, 96.2° X-LENGTH, \
1 1 ALUM. BENDABLE FLAT BASE, 8 X 10” HOLE PATTERN, HUBBELL P300085S003A
W/4-15/16" HOLES FOR STEEL POLE, 2-HOLE DROP TONGUE,
2 483054 1 Y-CLEVIS, BALL, 30K, ANSI 52-3, 52-5 HUBBELL YBC-30
3 420147 1 SUSPENSION CLAMP, ALUM, 25K, W/SOCKET EYE, FOR HUBBELL HAS-147-S
1272 KCMIL, ACSR “BITTERN”
4 4 MACHINE BOLT, GALV., 7/8" X 2-1/2'
) 4 LOCKNUT, MF, 7/8*, GALV.
6 8 WASHER, ROUND, 15/16‘ HOLE, GALV.

BLACK HILLS POWER i

DATE | =

NO.

REVISION DESCRIPTION

DETAIL

JUMPER POST ASSEMBLY
W/FLAT BASE

XX

SHT. 1 OF 1

TRAVN yy(

APPRIVDY XX DATE XX

DaTE XX

" BHP-T-242



dzacharda
Text Box
changed 003A to 013A per BHP / Vendor request

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Typewritten Text

dzacharda
Line

dzacharda
Line


DETAIL 1
CONDUCTOR SUSPENSION

——END OF ARMOR ROD

2»_— I A |

P g

DETAIL 3
OPGW SUSPENSION

A

DETAIL 5
OHSW SUSPENSION

»

Exhibit 1b
Page 024

—'

/' .

(77722222
c>-§gg!ggr======.,
A

fTl Tex@|n
o kOO fim

DETAIL 2
CONDUCTOR DEADEND

M

DETAIL 4
OPGW DEADEND

M

DAMPER SUMMARY

ITEM DAMPER CATALOG QTY. BOLT (in) | TORQUE (ft Ibs)
16 1708AA—17 801 5/8 40
16A 1708AA—13 132 5/8 40
17 1701-2 69 7/16 20
18 OVD361/460 268 7/16 20

DETAIL 6
OHSW DEADEND

P

BLACK HILLS POWER ik

6/17/15

DZ

ISSUED FOR CONSTRUCTION

XX

DATE

REVISION DESCRIPTION

DAMPER PLACEMENT
SD STATE LINE TO LANGE
230kV PROJECT

SHT. 1 OF 1

e o] BHP-T-251 #0




Exhibit 1b

AnY raVal
rdgc Uzo

NOTES:
OHGW

SEE DETAL 2 T T 1. ALL STEEL SHALL BE WEATHERING TYPE STEEL IN

TYP 2 PLACES y

( ) N I ACCORDANCE WITH ASTM—AB71 (50 KSI) OR (65 KSl).
VitV ALL ARMS SHALL BE PAINTED OVER WEATHERING.

Nov 24, 2015 - 1:58pm

"me

REQUIREMENTS OF BLACK HILLS POWER TUBULAR STEEL
1 3/4" RADIUS POLE SPECIFICATIONS.

230KV —=Ts ~——— —T¢ 69KV
‘\L‘ ‘\L‘ 3. ALL STRUCTURAL JOINTS SHALL HAVE 2 HOLE NEMA
" Vs Ve GROUND PADS LOCATED ON BOTH SIDES OF THE JOINT AND
1 1/4" HOLE 230KV e Ts T, GOKV 6 INCHES FROM THE JOINT SURFACE AND AT POLE TOP AND
‘\L‘ 3 ‘\L * GROUND LINE. TWO HOLE NEMA GROUND PADS ARE
. REQUIRED TO BE LOCATED ON THE UNDERSIDE OF EACH
Vs Ve OHGW ARM, CENTERED ON EACH VANG.

4. DESIGN LOADS ARE BASED ON 1272 KCMIL ACSR
"BITTERN” CONDUCTOR AND 3/8 INCH EHS STEEL AND AFL
DNO—4748 0.443” DIA. OPGW SHIELD WIRE.

230kV =Tz —F—— T+ 69kV
ﬁrﬁ# \ ‘\b i ‘\L ¢ 2. STRUCTURAL DESIGN SHALL MEET ALL TECHNICAL
/ Vs v

10°—0" —

5. ALL LOADS INDICATED IN LOADING TREES ARE ULTIMATE
OHGW ARM VALUES AND INCLUDE OVERLOAD FACTORS. ALL LOADS ARE
SHOWN IN KIPS (LBS. X 1000).

TYPICAL 6. ALL WIND FORCES APPLIED TO THE POLE SURFACE SHALL
HAVE THE WIND PRESSURE MULTIPLIED BY THE FOLLOWING
OVERLOAD FACTORS:
CASE 1 2.5
CASE 2 1
CASE 3 1
CASE 4 1.
CASE 5 2.
13'-0” (15'-0”) CASE 6 1
. 7. ALL STRUCTURES AND ATTACHMENTS SHALL BE DESIGNED
-| 6" 1= TO WITHSTAND, WITHOUT FAILURE OR YIELDING, THE
SIMULTANEOUS APPLICATION OF THE DEAD LOAD OF POLE
WEIGHT, WIND LOAD ON POLE, AND WIRE LOADS FOR EACH
LOAD CASE.

230"

MIN. 3/4" PL

23'-0"
Ne)

N —

O e
SEE DETAIL B (@) % 8. ALLOWABLE LINE ANGLE IS 0-10 DEGREES.

~——13-0 —r/, (TYP. 6 PLACES) o 9. STRUCTURE DESIGN SHALL ALLOW FOR 1.0 DEGREE OF
FOUNDATION ROTATION.

\
r N O 1-3/4” RADIUS
\ 1-1/4"8 HOLE 10. ALL LOADS SHALL BE APPLIED TO THE END OF THE ARM
FOR POLE AND ARM DESIGN. ALL VANGS SHALL BE DESIGNED

| / FOR MAXIMUM LOADS.

\\ // \-/Q 11. HIGH VOLTAGE SIGN.

\ S~ 12. STEEL VENDOR SHALL PROVIDE REMOVABLE GROUND
WIRE GUARD ON POLE SHAFT AND BASE PLATE AT POLE

kSEE NOTE 11

BASE.

13. ALL SECTIONS SHALL BE SLIP JOINTED UTILIZING JACKING
NUTS ON FOUR (4) FACES WITH LOCKING DEVICES.

“AP”

y—— NEMA 2—HOLE PAD
SEE NOTE 12 CONDUCTOR DEADEND ARM
AND SUSPENSION JUMPER DETAIL

BASE PLATE AND : ~
ANCHOR BOLTS A TACT TYPE TDE-VDEDC POLES

Il EXTREME WIND DE/INTACT (21 PSF) "~ o ALLOWABLE
, ] Il NESC CONC. ICE/WIND DE/INTACT STR # | DESIGNATION | "H™ (FT) |"AP™ (FT)| LINE ANGLE || \\¢"anGLE

gcowley R:\Projects\T&D Projects\117390\DD\DWG\02 Struct\1_OSAGE—LANGE\PERFORMANCE\OSAGE SUB — HWY 44 XING\BHP—T—206.dwg Model

— IV CAMBER/DEFLECTION = T "
R W CAMBER/AETLES 843 | TDE-VDEDC | 105 49 5'08’46 10
R N VI EXTREME WIND DE 844 | TDE-VDEDC | 105 49 9'28'01" 100

EXISTING GROUND
LINE

DESIGN LOADS FOR STEEL POLE

Case
CONCRETE PIER No Vi T L1 V2 T2 L2 V3 T3 L3 V4 T4 L4

W/ ANCHOR BOLTS | 6.51 5.03 | 8.96 | 7.32 5.7 7.73 | 10.58 | 6.42 | 0.00 | 10.58 | 6.42 | 0.00
I 1.22 | 2.56 | 2.99 | 1.45 3.31 2.79 | 3.79 | 5.27 | 0.00 | 3.79 | 5.27 | 0.00
1} 2.76 | 2.65 | 364 | 315 | 3.08 | 3.49 | 537 | 3.88 | 0.00 | 537 | 3.88 | 0.00
v 1.72 | 0.44 | 1.49 1.95 | 0.52 | 1.79 | 404 | 0.99 | 0.00 | 4.04 | 0.99 | 0.00

50'-10') v | 520 | 275 [12.38 | 5.74 | 3.01 | 1417 | 7.05 | 2.25 | 11.46 | 7.05 | 2.25 | 11.46
SEE STRUCTURE SCHEDULE Vi | 1.22 | 2.24 | 578 | 1.45 | 2.90 | 7.07 | 3.79 | 4.51 | 8.67 | 3.79 | 451 | 8.67

BLACK HILLS POWER Ri#
STEEL POLE LUAD AND DESIGN
TECKLA TO LANGE

230kV PRQ.

ECT HWY 44 CROSSING
TDE- TANGENT (0* - 0% shr- i oF 1

AN

[oRAN oo
DATE | o [ No. | e REVISION DESCRIPTION [P 57w 10/21/14]

be/11/14 6¢ [ o | bz ISSUED FOR BIDDING e 10/21/14] %6 6.
BHP-T-206 0




Exhibit 1b

-

-

A A
SEE DETALL A 4 MIN"‘ = 4" MIN.
> s S : 7777] | REFERENCE
- THICKNESS (TYP.)
guy 1-3/4" RADIUS (TYP. - 1| . DIMENSION
. Niigd / (e T o—j' o
? 1-1/4" DIA. HOLE [7777 o _©
° 1/8" CHAMFER B.S. (TYP.) P %
M SEE DETAL B = ]
( " (TYP. 3 PLACES) GROUND PAD
13
°
9 DETAIL A
© OHGW VANG
SEE DETAL C
| f(TYP. 3 PLACES)
(1D e
5 e
N ‘ &
2 &
CD );NE ANGLE
\
) - By
: \
&£
VIEW B-B
CONDUCTOR
ATTACHMENTS
/—SEE NOTE 11 é_ _é
: 4MN | 4T MIN
o
i 4 MO
seeeeee (0] |
REFERENCE .
DIMENSION . & — — _‘i
N I
| [ ° 3/4” MAX PLATE
! T T THICKNESS (TYP.)
NEMA 2—HOLE PAD ‘0_1__ - 1-3/4" RADIUS (TYP.)
- / L1 1—1/4" DIA. HOLE
© ”
| BASE PLATE DETAIL C/ o d 1/8" CHAMFER B.S. (TYP.)
AV O
R al g o CONDUCTOR ATTACHMENTS
N ¥ (3 PLACES)
EXISTING GROUND R 2
LINE X A
) i
2
CONCRETE PIER ~
W/ ANCHOR BOLTS
©-10)
SEE TABLE

7 A\
BISECTOR _ (| et
\h/ |
L
_.l

"zA\/ (LA:LINE ANGLE)

S
o
o]
0
o

OHGW —=T1
N
230kV—"\—\;Tz
LINE ANGLE 230kV—'V2—> .
e N

Va
230kV— —T2

VIEW A-A N
OHGW ATTACHMENTS Va
5
E RN B
2 TYPICAL

L iy B

©

VIEW C—-C
JUMPER POST
ATTACHMENTS

107

1'=2" MIN.

15/16” DIA HOLE (TYP.)

8"
1°—0" MIN.

DETAIL C
JUMPER POST ATTACHMENTS

(3 PLACES)

NOTES: Page 026

1. ALL STEEL SHALL BE WEATHERING TYPE STEEL IN
ACCORDANCE WITH ASTM—A871 (50 KSI) OR (65 KSlI).

2. STRUCTURAL DESIGN SHALL MEET ALL TECHNICAL
REQUIREMENTS OF BLACK HILLS POWER TUBULAR STEEL
POLE SPECIFICATIONS.

3. ALL STRUCTURAL JOINTS SHALL HAVE 2 HOLE NEMA
GROUND PADS LOCATED ON BOTH SIDES OF THE JOINT AND
6 INCHES FROM THE JOINT SURFACE AND AT POLE TOP AND
GROUND LINE.

4. DESIGN LOADS ARE BASED ON 1272 KCMIL ACSR
"BITTERN” CONDUCTOR AND 3/8 INCH EHS STEEL OR AFL
DNO—4748 0.443" DIA. OPGW SHIELD WIRE.

5. ALL LOADS INDICATED IN LOADING TREES ARE ULTIMATE
VALUES AND INCLUDE OVERLOAD FACTORS. ALL LOADS ARE

SHOWN IN KIPS (LBS. X 1000).

6. ALL WIND FORCES ARE APPLIED TO THE POLE SURFACE
SHALL HAVE THE WIND PRESSURE MULTIPLIED BY THE
FOLLOWING OVERLOAD FACTORS:
CASE 1
CASE 2 1
CASE 3 1
CASE 4 1.
CASE 5 2.
CASE 6 1
7. ALL STRUCTURES AND ATTACHMENTS SHALL BE DESIGNED
TO WITHSTAND, WITHOUT FAILURE OR YIELDING, THE
SIMULTANEOUS APPLICATION OF THE DEAD LOAD OF POLE
WEIGHT, WIND LOAD ON POLE, AND WIRE LOADS FOR EACH
LOAD CASE.

8. LINE ANGLE IS SHOWN IN CHART BELOW.

9. STRUCTURE SHALL ALLOW FOR 1.0 DEGREE OF
FOUNDATION ROTATION.

10. ALL VANGS SHALL BE DESIGNED FOR MAXIMUM LOADS.
11. HIGH VOLTAGE SIGN.

12. ALL SECTIONS SHALL BE SLIP JOINTED UTILIZING JACKING
NUTS ON FOUR (4) FACES WITH LOCKING DEVICES.

TYPE TDE-VDES POLES

. - ALLOWABLE
STR # | DESIGNATION | "H" (FT) |"AP” (FT)| LINE ANGLE |0 08
898 | TDE-VDES 95 53 818'31" 100

CASE DESCRIPTIONS:

| NESC HEAVY DE/INTACT

I EXTREME WIND DE/INTACT (21 PSF)
Il NESC CONC. ICE/WIND DE/INTACT
IV CAMBER/DEFLECTION

V. NESC HEAVY DE

VI EXTREME WIND DE

DESIGN LOADS FOR STEEL POLE — TDE-VDES STR 898

CASE

NO. Vs T Ly Va Ty Ly
| 4.36 4.65 8.22 5.93 6.08 0.00
l 0.97 2.32 2.99 2.06 5.04 0.00
I 2.08 2.40 3.49 3.06 3.65 0.00
\2 1.47 0.44 1.44 2.31 1.04 0.00
\ 4.36 3.86 17.26 5.93 4.35 19.72
\ 0.97 2.02 6.48 2.06 4.10 10.71

BLACK HILLS POWER Bl#

STEEL POLE LOAD AND DESIGN

TECKLA TO LANGE

XX TDE-VDES ANGLE DE €0° - 10°) shT. !

1/09/1d oc | 1 | bz ISSUED FOR REVIEW

DATE | %™ | NO. | #FEove REVISION DESCRIPTION

#go 57wy BHP=T=-260

230kV_PROJECT SM _PROPERTIES

OF 1

1




Exhibit 1b

BISECTOR
[
SEE DETAIL A VIEW A—A
OHGW ATTACHMENT
N
f \ R
2
/
s N SEE DETAIL C ‘_ _‘
© (TYP. 3 PLACES) A A
! ) — 4" MIN. .,
Rk SEE DETAIL B 1-1/4" DIA. HOLE
% (TYP. 3 PLACES) 1/8" CHAMFER B.S. (TYP.)
.I / — (o T —
@ \ E % | REFERENCE
L = DIMENSION
] P ©
~_ -~ | f
% GROUND PAD —1
S 3/4” MAX PLATE
THICKNESS (TYP.)
1-3/4” RADIUS (TYP.)
©
|
P
7 OHGW VANG
©
|
~
N
TWO (2) 1—-1/4" DIA STANDARD PIPE
. 5 SLEEVES FOR EACH 7/8" DIA. BOLT
: § (BOLTS AND BOLT HARDWARE BY VENDOR)
o = =
o
L
o
/—SEE NOTE 11
H—T HORIZONTAL
N POST DETAIL
o
=
‘I"’”"
- 1—-1/4" DIA. HOLE
\
NEMA 2—HOLE PAD
(TYP.) . 1-3/4" RADIUS
3/4" MAX. PLATE
BASE PLATE THICKNESS (TYP.)
i
S DETAIL C
KK % STRUT VANG
EXISTING GROUND N
LINE N
K
CONCRETE PIER

©-1)
SEE TABLE

W/ ANCHOR BOLTS

Page 027/

NOTES:

1. ALL STEEL SHALL BE WEATHERING TYPE STEEL IN
ACCORDANCE WITH ASTM—A871 (50 KSI) OR (65 KSI).

2. STRUCTURAL STEEL SHALL MEET ALL TECHNICAL
REQUIREMENTS OF BLACK HILLS POWER TUBULAR STEEL
POLE SPECIFICATIONS.

3. ALL STRUCTURAL JOINTS SHALL HAVE 2 HOLE NEMA
GROUND PADS LOCATED ON BOTH SIDES OF THE JOINT AND
6 INCHES FROM THE JOINT SURFACE AND AT POLE TOP AND
GROUND LINE.

4. DESIGN IS BASED ON 1272 KCMIL ACSR "BITTERN”
CONDUCTOR AND 3/8 INCH EHS STEEL OR AFL DNO-4748
0.443" DIA. OPGW SHIELD WIRE.

5. ALL LOADS INDICATED IN LOADING TREES ARE ULTIMATE
VALUES AND INCLUDE OVERLOAD FACTORS. ALL LOADS ARE
SHOWN IN KIPS (LBS. X 1000).

6. ALL WIND FORCES ARE APPLIED TO THE POLE SURFACE
SHALL HAVE THE WIND PRESSURE MULTIPLIED BY THE
FOLLOWING OVERLOAD FACTORS:
CASE 2.5
CASE
CASE
CASE
CASE
CASE

DDA WUN =
[eXé,FeXeXe)

1.
1.
1.
2
1.

7. ALL STRUCTURES AND ATTACHMENTS SHALL BE DESIGNED
TO WITHSTAND, WITHOUT FAILURE OR YIELDING, THE
SIMULTANEOUS APPLICATION OF THE DEAD LOAD OF POLE
WEIGHT, WIND LOAD ON POLE, AND WIRE LOADS FOR EACH
LOAD CASE.

8. LINE ANGLE (LA) IS 3-13 DEGREES.

9. STRUCTURE SHALL ALLOW FOR 1.0 DEGREE OF
FOUNDATION ROTATION.

10. ALL VANGS SHALL BE DESIGNED FOR MAXIMUM LOADS.
11. HIGH VOLTAGE SIGN.

12. ALL SECTIONS SHALL BE SLIP JOINTED UTILIZING JACKING
NUTS ON FOUR (4) FACES WITH LOCKING DEVICES.

TYPE BPVTAN—DESW POLES

ALLOWABLE

STR # DESIGN LINE ANGLE

"H (FT) |"AP" (FT)| LINE ANGLE

895 |BPVTAN-DESW| 85 46.5 0°32'41" 1

CASE DESCRIPTIONS:
| NESC HEAVY DE/INTACT

I EXTREME WIND DE/INTACT (21 PSF)

OHGW ; —T Il NESC CONC. ICE/WIND DE/INTACT
J\h IV CAMBER/DEFLECTION
Vi V. NESC HEAVY DE
230kV—-‘\<>L2Tz VI EXTREME WIND DE
Va DESIGN LOADS FOR STEEL POLE — BPVTAN—DESW STR 895
230KV ‘\T\:ﬁ C,\? gE Vs T Ly Va T2 L2
Ve I 372 | 1.70 | 660 | 477 | 2.01 | 0.00
23°kV—‘~t\:= Il 083 | 1.01 | 250 | 1.63 | 218 | 0.00
s in 1.84 | 099 | 3.00 | 2.48 | 1.38 | 0.00
v 1.33 | 0.04 | 145 | 1.88 | 010 | 0.00
v 372 | 163 | 1452 | 477 | 2,01 | 0.00
vi 0.83 | 098 | 6.00 | 1.63 | 218 | 0.00
TYPICAL
BLACK HILLS POWER Eii®
STEEL POLE LOAD AND DESIGN
TECKLA TO LANGE
230kV_PROJECT SM PROPERTIES
1/09/19 GC 1 DZ ISSUED FOR REVIEW s CC BEEYIA(Q-EE,%;V» ANGLE (0 — 1) SHT. 1OF 1
DATE | omw | o, | APeapven REVISION DESCRIPTION AP DZ _ we 10/05/15 BHP-T-261 1




Exhibit 1b

SEE DETALL A
_\/ TN

SEE DETALL C
(TYP. 3 PLACES)

SEE DETAIL B
(TYP. 3 PLACES)

TWO (2) 1-1/4" DIA STANDARD PIPE
SLEEVES FOR EACH 7/8" DIA. BOLT
(BOLTS AND BOLT HARDWARE BY VENDOR)

SEE NOTE 9

/7NEMA 2—-HOLE PAD

—_o”

1

GROUND SLEEVE
|

D)
J \ )
T N
®
\
\h
®
0 /
- ~
S
R
~
©
A
[ee]
©
R
~
®
i %
=
\
©
J /
T ]
™ EXISTING
: GROUND ‘
LINE | |
© /
! N
©-1)
SEE TABLE

2
[=]
N

L2}

CONCRETE BACKFILL
OR SELECT ROCK

1 |>‘; SEE DETAIL D

BISECTOR

VIEW A—A
OHGW ATTACHMENT

1—-1/4” DIA. HOLE
1/8" CHAMFER B.S. (TYP.)

REFERENCE

GROUND PAD —

N,

DETAIL A
OHGW VANG

I

HORIZONTAL
POST DETAIL

DETAIL C
STRUT VANG

DETAIL D
BASE PLATE

DIMENSION

3/4” MAX PLATE
THICKNESS (TYP.)
1-3/4" RADIUS (TYP.)

‘I"’""
1-1/4" DIA. HOLE

1-3/4" RADIUS

3/4" MAX. PLATE
THICKNESS (TYP.)

a
\ \
\ \
\ \

ﬁ

Page 028

NOTES:

1. ALL STEEL SHALL BE WEATHERING TYPE STEEL IN
ACCORDANCE WITH ASTM—A871 (50 KSI) OR (65 KSI).

2. STRUCTURAL STEEL SHALL MEET ALL TECHNICAL
REQUIREMENTS OF BLACK HILLS POWER TUBULAR STEEL
POLE SPECIFICATIONS.

3. ALL STRUCTURAL JOINTS SHALL HAVE 2 HOLE NEMA
GROUND PADS LOCATED ON BOTH SIDES OF THE JOINT AND
6 INCHES FROM THE JOINT SURFACE AND AT POLE TOP AND
GROUND LINE.

4. DESIGN IS BASED ON 1272 KCMIL ACSR "BITTERN”
CONDUCTOR AND 3/8 INCH EHS STEEL OR AFL DNO-47438
0.443" DIA. OPGW SHIELD WIRE.

5. ALL LOADS INDICATED IN LOADING TREES ARE ULTIMATE
VALUES AND INCLUDE OVERLOAD FACTORS. ALL LOADS ARE
SHOWN IN KIPS (LBS. X 1000).

6. ALL WIND FORCES ARE APPLIED TO THE POLE SURFACE
SHALL HAVE THE WIND PRESSURE MULTIPLIED BY THE
FOLLOWING OVERLOAD FACTORS:

CASE 1 2.5

CASE 2 1.0

CASE 3 1.0

CASE 4 1.0

7. ALL STRUCTURES AND ATTACHMENTS SHALL BE DESIGNED
TO WITHSTAND, WITHOUT FAILURE OR YIELDING, THE
SIMULTANEOUS APPLICATION OF THE DEAD LOAD OF POLE
WEIGHT, WIND LOAD ON POLE, AND WIRE LOADS FOR EACH
LOAD CASE.

8. ALLOWABLE LINE ANGLE IS 0-1 DEGREES.
9. HIGH VOLTAGE SIGN.

10. ALL SECTIONS SHALL BE SLIP JOINTED UTILIZING JACKING
NUTS ON FOUR (4) FACES WITH LOCKING DEVICES.

11. POLE CLASS/LENGTH SHOWN IS A MINIMUM NOT
INCLUDING THE DIMENSION "C" POLE BASE EXTENSION.
MANUFACTURER SHALL BID THE POLE CLASS INDICATED WITH
A LENGTH THAT IS AT LEAST DIMENSION "C" GREATER THAN
INDICATED OVERALL LENGTH.

TYPE BPVTAN POLES
STR # [POLE CLASS/ a1y | "7 (1) | "c” (FT) | Lne aneLe
896 [cUSTOM LD| 115 | 15 5 0
897 [cusTom Lp| 125.5 | 19.5 5 0
* SEE NOTE 11
OHGW ‘iL—n
v
230KV I CASE_DESCRIPTIONS:
‘\Lz I NESC HEAVY INTACT
Ve Il EXTREME WIND (21 PSF)
230kV— —Ta l NESC CONC. ICE/WIND
‘\Lz IV CAMBER/DEFLECTION
Va2
230kV— —=Ta
\‘,\2\'—2 DESIGN LOADS FOR STEEL POLE — BPVTAN STR. 896, 897
C,\?OS.E Vi T Ly Va T2 L2
| 222 | 1.35 | 000 | 477 | 2.30 | 0.00
I 049 | 083 | 0.00 | 1.63 | 251 | 0.00
I 1.06 | 079 | 0.00 | 2.48 | 1.59 | 0.00
v 074 | 003 | 000 | 1.88 | 010 | 0.00
TYPICAL
BLACK HILLS POWER il
STEEL POLE LDAD AND DESIGN
TECKLA TO LANGE
230kV PROJECT SM PROPERTIES
0/05/1 Gc | 1 | bz ISSUED_FOR REVIEW = s .,,? '?3/ ;l'sﬁ "5 LA!!GENT O° - 1) S 1oF s
DATE | oW | No. [*aoe REVISION DESCRIPTION FPEND DZ_ owe 10/05/15 BHP-T-262 1




Exhibit 1b

T
o
~
=
e
1
~

SEE DETAIL A DETAIL A OPPOSITE
f (TYP. 2 PLACES) f HAND THIS POLE
an an

+—10"-9” A“‘ 0'=3" (MIN.)

—

[T BJ

—11-3 —L 11°-3" —H

SEE NOTE 11
(TYP. 2 PLACES)

NEMA 2—HOLE PAD
(TYP. 2 PLACES)

BASE PLATE
(TYP. 2 PLACES)

VAN
W

R

CONCRETE PIER
W/ ANCHOR BOLTS
(TYP. 2 PLACES)

TSHTAN
©=1)
SEE TABLE

RRR?

OHGW

BISECTOR

VIEW A-—A l .
OHGW ATTACHMENT 230KV ‘\Lsz

Va

— 47 MIN. .
1-1/4" DIA. HOLE
1/8" CHAMFER B.S. (TYP.)

% | REFERENCE
3, DIMENSION

230le

230le T

P

Vz

GROUND PAD —1
3/4” MAX PLATE
THICKNESS (TYP.)
1-3/4” RADIUS (TYP.)

L

OHGW VANG

3/4” MAX PLATE
THICKNESS (TYP.)
1-3/4” RADIUS (TYP.)

1-1/4" DIA. HOLE
1/8" CHAMFER B.S. (TYP.)

RIGGING AND SUSPENSION
INSULATOR ATTACHMENTS

2L L

BISECTOR

|

| | |
~fet

L L
0 —4t
(LA: LINE ANGLE)
PLAN VIEW

5
0

Page 029

NOTES:

1. ALL STEEL SHALL BE WEATHERING TYPE STEEL IN
ACCORDANCE WITH ASTM—A871 (50 KSI) OR (65 KSI).

2. STRUCTURAL DESIGN SHALL MEET ALL TECHNICAL
REQUIREMENTS OF BLACK HILLS POWER TUBULAR STEEL
POLE SPECIFICATIONS.

3. ALL STRUCTURAL JOINTS SHALL HAVE 2 HOLE NEMA
GROUND PADS LOCATED ON BOTH SIDES OF THE JOINT AND
6 INCHES FROM THE JOINT SURFACE AND AT POLE TOP AND
GROUND LINE.

4. DESIGN LOADS ARE BASED ON 1272 KCMIL ACSR
"BITTERN” CONDUCTOR AND 3/8 INCH EHS STEEL OR AFL
DNO—4748 0.443" DIA. OPGW SHIELD WIRE.

5. ALL LOADS INDICATED IN LOADING TREES ARE ULTIMATE
VALUES AND INCLUDE OVERLOAD FACTORS. ALL LOADS ARE
SHOWN IN KIPS (LBS. X 1000).

6. ALL WIND FORCES ARE APPLIED TO THE POLE SURFACE
SHALL HAVE THE WIND PRESSURE MULTIPLIED BY THE
FOLLOWING OVERLOAD FACTORS:

CASE 1 25

CASE 2 1.0

CASE 3 1.0

CASE 4 1.0

7. ALL STRUCTURES AND ATTACHMENTS SHALL BE DESIGNED
TO WITHSTAND, WITHOUT FAILURE OR YIELDING, THE
SIMULTANEOUS APPLICATION OF THE DEAD LOAD OF POLE
WEIGHT, WIND LOAD ON POLE, AND WIRE LOADS FOR EACH
LOAD CASE.

8. LINE ANGLE IS SHOWN IN CHART BELOW.

9. STRUCTURE SHALL ALLOW FOR 1.0 DEGREE OF
FOUNDATION ROTATION.

10. ALL VANGS SHALL BE DESIGNED FOR MAXIMUM LOADS.
11. HIGH VOLTAGE SIGN.
12. ALL SECTIONS SHALL BE FLANGE JOINTED.

TYPE TDE-VDES-3PJ POLES

o o ALLOWABLE
STR # | DESIGNATION | "H" (FT) |"AP" (FT)| LINE ANGLE |/\NE" ANGLE

903 TSHTAN 163 150 o 1

CASE DESCRIPTIONS:

| NESC HEAVY DE/INTACT

Il EXTREME WIND DE/INTACT (21 PSF)
Il NESC CONC. ICE/WIND DE/INTACT
IV CAMBER/DEFLECTION

DESIGN LOADS FOR STEEL POLE — TSHTAN

CSE v, T, L Va T, Lo
| 274 | 1.54 | 000 | 6.32 | 2.59 | 0.00
I 061 | 0.96 | 0.00 | 221 | 2.89 | 0.00

] 1.26 0.90 0.00 3.25 1.80 0.00
[\ 0.86 0.03 0.00 2.46 0.10 0.00

BLACK HILLS POWER Bi#¥

STEEL POLE LDOAD AND DESIGN

TECKLA TO LANGE

0/05/19 Gc

ISSUED FOR REVIEW

| 230KV FRONEE T QT DAKOTAR,

DATE | o

NO. | *rgpve>

REVISION DESCRIPTION

s BHP=T-210  #1




Exhibit 1b

SEE DETAIL A
(TYP. 2 PLACES)

SEE DETALL B
(TYP. 3 PLACES)

T

=
T

SEE DETAIL C
(TYP. 3 PLACES)

S
=
o
o]
%}
o

LINE ANGLE

OHGW ATTACHMENTS

r -
A A
4 MIN." = 4T M

3/4" MAX PLATE G ****]
THICKNESS (TYP.)
1-3/4" RADIUS (TYP.)

| REFERENCE
DIMENSION

1-1/4" DIA. HOLE o

OHGWy —T1

AN
N

230kV] T2

NS

230kV

N

OHGW Ta

230kVt T2

I

V2

—T2
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NOTES:

1. ALL STEEL SHALL BE WEATHERING TYPE STEEL IN
ACCORDANCE WITH ASTM—A871 (50 KSI) OR (65 KSI).

2. STRUCTURAL DESIGN SHALL MEET ALL TECHNICAL
REQUIREMENTS OF BLACK HILLS POWER TUBULAR STEEL
POLE SPECIFICATIONS.

3. ALL STRUCTURAL JOINTS SHALL HAVE 2 HOLE NEMA
GROUND PADS LOCATED ON BOTH SIDES OF THE JOINT AND
6 INCHES FROM THE JOINT SURFACE AND AT POLE TOP AND
GROUND LINE.

4. DESIGN LOADS ARE BASED ON 1272 KCMIL ACSR
"BITTERN” CONDUCTOR AND 3/8 INCH EHS STEEL OR AFL
DNO—4748 0.443" DIA. OPGW SHIELD WIRE.

5. ALL LOADS INDICATED IN LOADING TREES ARE ULTIMATE
VALUES AND INCLUDE OVERLOAD FACTORS. ALL LOADS ARE
SHOWN IN KIPS (LBS. X 1000).

1/8" CHAMFER B.S. (TYP.) o

6. ALL WIND FORCES ARE APPLIED TO THE POLE SURFACE
SHALL HAVE THE WIND PRESSURE MULTIPLIED BY THE
FOLLOWING OVERLOAD FACTORS:
CASE 1 25
CASE 2 1.
CASE 3 1.
CASE 4 1.
2.
1.

GROUND PAD — |

DETAIL A
OHGW VANG
(2 PLACES)

CASE 5
CASE 6

ounooo

7. ALL STRUCTURES AND ATTACHMENTS SHALL BE DESIGNED
TO WITHSTAND, WITHOUT FAILURE OR YIELDING, THE
SIMULTANEOUS APPLICATION OF THE DEAD LOAD OF POLE
WEIGHT, WIND LOAD ON POLE, AND WIRE LOADS FOR EACH
LOAD CASE.

BISECTOR

i 20'—0"

20'-0"

S
3
o]
]
@

8. LINE ANGLE IS SHOWN IN CHART BELOW.

9. STRUCTURE SHALL ALLOW FOR 1.0 DEGREE OF
FOUNDATION ROTATION.

AP

LINE ANGLE

j\ o -~ e

10. ALL VANGS SHALL BE DESIGNED FOR MAXIMUM LOADS.
11. HIGH VOLTAGE SIGN.

12. ALL SECTIONS SHALL BE SLIP JOINTED UTILIZING JACKING
NUTS ON FOUR (4) FACES WITH LOCKING DEVICES.

JUMPER POST
ATTACHMENTS

CONDUCTOR
ATTACHMENTS

| SEE NOTE 11

(TYP. 3 PLACES)
l_ ]
B B
- 4" MIN. = 4” MIN.
|

TYPE TDE-VDES-3PJ POLES

ALLOWABLE
LINE ANGLE

8'13°50” o
5'44’35" 9

STR # | DESIGNATION | "H” (FT) |"AP” (FT)| LINE ANGLE

899 TDE—-VDES 130 110
900 TDE-VDES 130 110

3
g
’I
._I

o — ——1
REFERENCE l E ] %

DIMENSION

Ny S W

f
—

DETAIL c/ o

NEMA 2—HOLE PAD

3/4" MAX PLATE
(TYP. 3 PLACES)

THICKNESS (TYP.)
1-3/4” RADIUS (TYP.)

15/16” DIA HOLE (TYP.)

—

CASE DESCRIPTIONS:

| NESC HEAVY DE/INTACT

e I EXTREME WIND DE/INTACT (21 PSF)
> Il NESC CONC. ICE/WIND DE/INTACT
1"=0" MIN. IV CAMBER/DEFLECTION

V. NESC HEAVY DE

VI EXTREME WIND DE

6" |—

BASE PLATE
(TYP. 3 PLACES)

1-1/4" DIA. HOLE
1/8” CHAMFER B.S. (TYP.)

10"

1'=2" MIN.

DESIGN LOADS FOR STEEL POLE — TDE—VDES—3PJ

DETAIL B DETAIL C
CONDUCTOR ATTACHMENTS JUMPER POST ATTACHMENTS

C,\?g £ Vi T L1 Va T2 L2
(3 PLACES) (3 PLACES) -
1 3.27 313 0.49 7.87 5.80 0.38
CONCRETE PIER 0.73 1.74 0.66 2.78 4.92 0.20
1.46 1.66 0.24 4.02 3.46 0.12

W/ ANCHOR BOLTS
(TYP. 3 PLACES)

0.98 0.28 0.00 3.03 0.91 0.02

1
NS
7\

o o[+ o N

3.27 2.42 9.46 7.87 4.28 19.74
IQEM 0.73 1.44 4,49 2.78 411 10.47
yDES . . . ] . .
S& TABZE BISECTOR // / \\ _ //\/ A _ // / A _—
\\ \ ) ‘ n ‘ \ ) ‘
|/ ¢ / X /s
t t t BLACK HILLS POWER B

STEEL POLE LOAD AND DESIGN

TECKLA TO LANGE

230kV PROJECT GCC DAKOTAH
o TDE-VDES-3PJ ANGLE DE (0 - 10%si. 10r 1

S BHP-=T-211 /1

e 10/05/15

e

(LA: LINE ANGLE)

o/s/1d oc | 1] oz
DATE | "™ | No. [*72e=

ISSUED FOR REVIEW
REVISION DESCRIPTION APPROVED 7




Exhibit 1b

Page 031
- = NOTES: g
A A 1. ALL STEEL SHALL BE WEATHERING TYPE STEEL IN
SEE DETAL A 4 M.N._‘ - 47 MIN. ACCORDANCE WITH ASTM—A871 (50 KSI) OR (65 KSI).
2. STRUCTURAL DESIGN SHALL MEET ALL TECHNICAL
3/4” MAX PLATE e — REQUIREMENTS OF BLACK HILLS POWER TUBULAR STEEL
> THICKNESS (TYF’) ‘ REFERENCE x POLE SPECIFICATIONS.
—t . I —— [e] T h
gon 1-3/4” RADIUS (TYP | DIMENSION S OHGW 1, —T.
Nz -3/ (TvP.) Y 3 l\h 3. ALL STRUCTURAL JOINTS SHALL HAVE 2 HOLE NEMA
. H . [ - ) Vi GROUND PADS LOCATED ON BOTH SIDES OF THE JOINT AND
9 1-1/4" DIA. HOLE I @ 230KVl =T 6 INCHES FROM THE JOINT SURFACE AND AT POLE TOP AND
° 1/8" CHAMFER B.S. (TYP.) P % | GROUND LINE.
H \’/—SEE DETAIL B GROUND PAD —] LINE ANGLE Va 4. DESIGN LOADS ARE BASED ON 1272 KCMIL ACSR
1] (TYP. 3 PLACES) \ 230kV|— =T "BITTERN” CONDUCTOR AND 3/8 INCH EHS STEEL OR AFL
NEs l\,_z DNO—4748 0.443" DIA. OPGW SHIELD WIRE.
n O\/ Vi
230V— T, 5. ALL LOADS INDICATED IN LOADING TREES ARE ULTIMATE
. VIEW A—A ‘\Lz VALUES AND INCLUDE OVERLOAD FACTORS. ALL LOADS ARE
? DETAIL A OHGW ATTACHMENTS v SHOWN IN KIPS (LBS. X 1000).
2 OHGW VANG 6. ALL WIND FORCES ARE APPLIED TO THE POLE SURFACE
SEE DETAIL C SHALL HAVE THE WIND PRESSURE MULTIPLIED BY THE
| (TYP. 3 PLACES) 3 FOLLOWING OVERLOAD FACTORS:
o 2 CASE 1 2.5
S 2 CASE 2 1.0
") 5 (4] CASE 3 1.0
possnt o @ CASE 4 1.0
/ @ CASE 5 2.5
I~ —_— CASE 6 1.0
T | LINE ANGLE TYPICAL 7. ALL STRUCTURES AND ATTACHMENTS SHALL BE DESIGNED
© TO WITHSTAND, WITHOUT FAILURE OR YIELDING, THE
By SIMULTANEOUS APPLICATION OF THE DEAD LOAD OF POLE
JU R B WEIGHT, WIND LOAD ON POLE, AND WIRE LOADS FOR EACH
£ LOAD CASE.
218 VIEW B—B VIEW C—C 8. LINE ANGLE IS SHOWN IN CHART BELOW.
< | = CONDUCTOR JUMPER POST 9. STRUCTURE SHALL ALLOW FOR 1.0 DEGREE OF
3 ATTACHMENTS ATTACHMENTS FOUNDATION ROTATION.
— = 10. ALL VANGS SHALL BE DESIGNED FOR MAXIMUM LOADS.
11. HIGH VOLTAGE SIGN.
B B
4" MIN. = 47 MIN. 12. ALL SECTIONS SHALL BE SLIP JOINTED UTILIZING JACKING
(\Q NUTS ON FOUR (4) FACES WITH LOCKING DEVICES.
f ] TYPE TDE—VDES POLES
Ef***] c c STR # | DESIGNATION | "H” (FT) ["AP" (FT)| LINE ANGLE [ALLOWABLE
SEE NOTE 11 REFERENCE .
/ DIENSION 1~ — — | j 904 | TDE-VDES | 155 13 | 59°40°04” 65
[ Iﬁ | - [,777 ° 3/4" MAX PLATE 15/16” DIA HOLE (TYP.) 909 | TDE-VDES 100 58 102'20'21" 105
: I S N THICKNESS (TYP.) 911 | TDE-VDES | 105 63 90'06'16” 92’
© 1-3/4" RADIUS (TYP.)
T T rF g 912 | TDE-VDES | 100 58 104'57°30" 107
//ﬂ | 1;1 /4" DIA. HOLE e Zo 1°=0" MIN. CASE_DESCRIPTIONS: 914 | TDE-VDES | 100 58 89°57°08" 92
b d 1/8" CHAMFER B.S. (TYP. | NESC HEAVY DE/INTACT — "
DETAIL € 5 I EXTREME WIND DE/INTACT (21 PSF) 915 | TDE-VDES | 130 88 90°42'12 92
‘ O S Il NESC CONC. ICE/WIND DE/INTACT 920 | TDE-VDES 90 48 89°05'49" 90
v ﬁ’égg":ﬁé'j\ff LECTION 922 | TDE-VDES 90 48 89°17°40" 90
/—NEMA 2—HOLE PAD DETAL B DETAIL C VI EXTREME WIND DE 923 | TDE-VDES 90 48 89°12°00" 90"
= CONDUCTOR ATTACHMENTS JUMPER POST ATTACHMENTS 924 TDE—VDES 100 58 0°00°00" o
© (3 PLACES) (3 PLACES)
- BASE PLATE DESIGN LOADS FOR STEEL POLE — TDE-VDES STR 914 DESIGN LOADS FOR STEEL POLE — TDE—VDES STR 915
CASE CASE
. [ : ’_II.ZA /\ (LA LINE ANGLE) NO. 2 T Ly Vy T, Ly NO. vy T Ly Vy T, Ly
T SRR | 156 | 855 | 212 | 2.84 | 23.82 | 5.8 I 1.43 | 838 | 212 | 2.45 | 2058 | 2.29
VRN |11 B
SN 1|1 1R % I 0.35 | 423 | 1.04 | 092 | 1161 | 347 I 032 | 412 | 1.04 | 077 | 9.84 | 2.08
EXISTING GROUND [ > AN I 080 | 439 | 0.87 | 1.51 | 13.44 | 2.78 i 075 | 429 | 0.87 | 1.32 | 11.09 | 0.69
LINE BISECTOR (- 7 DESIGN LOADS FOR STEEL POLE — TDE—VDES STR 912 [\ 0.60 2.01 0.56 1.17 6.65 2.25 v 0.57 2.01 0.56 1.02 5.40 1.04
\ J | CASE v T L v T L v 156 | 558 | 4.99 | 2.84 | 14.92 | 13.75 v 1.43 | 541 | 499 | 2.45 | 11.68 | 10.89
CONGRETE PIER L NO. ! ! ! 2 2 2 Vi 035 | 279 | 2.43 | 092 | 801 | 6.95 Vi 032 | 268 | 243 | 077 | 6.25 | 556
W/ ANCHOR BOLTS I 1.76 | 11.21 | 059 | 342 | 27.28 | 3.93
I 039 | 516 | 057 | 143 | 1417 | 2.08 DESIGN LOADS FOR STEEL POLE — TDE-VDES STR 920, 922, 923 DESIGN LOADS FOR STEEL POLE — TDE—VDES STR 924
CASE
_ *-|l-§\’ Il 088 | 571 | 015 | 1.80 | 15.02 | 2.38 CKI*SE vy T L Vs T, Ly o, v, T L, Va T, Ly
IDE-VDES v 064 | 289 | 000 | 138 | 783 | 163
(0°-105") PLAN VIEW v 176 | 623 | 227 | 342 | 1667 | 1178 I 1.82 | 10.70 | 0.00 | 3.61 | 23.07 | 0.00 I 3.06 | 117 | 6.93 | 2.84 | 098 | 11.96
SEE TABLE : - z : . . Ml 0.40 5.31 0.00 1.20 12.40 0.00 I 0.68 0.70 3.55 0.92 1.18 6.10
M_| 039 | 31 | 208 | 113 | 895 | 595 m_| 091 | 528 | 000 | 1.90 | 11.97 | 0.00 W | 159 | 069 | 345 | 151 | 071 | 6.25
v 118 | 0.00 | 1.80 | 117 | 0.00 [ 3.50
DESIGN LOADS FOR STEEL POLE — TDE—VDES STR 904 DESIGN LOADS FOR STEEL POLE — TDE-VDES STR 909 DESIGN LOADS FOR STEEL POLE — TDE-VDES STR 911 v 065 | 255 | 000 | 1.45 | 6.37 | 000
CASE CASE CAS Vv 1.82 5.63 5.08 3.61 11.98 11.08 Vv 3.06 1.17 10.23 2.84 0.98 15.68
NO. Vs Ty Ly Vs T2 L2 NO. Vy T Ly Va Ty Ly NO. Vq T Ly Va T2 L2 Vi 0.40 2.83 2.47 1.20 6.74 5.66 ) 0.68 0.70 4.65 0.92 1.18 8.00
I 3.83 | 14.64 | 8.35 | 516 | 23.09 | 0.00 I 1.76 | 10.91 | 050 | 3.42 | 26.89 | 4.02 I 1.56 | 9.32 | 0.00 | 2.84 | 19.67 | 0.00 HILLS POWER B
I 074 | 6.87 | 3.16 | 1.78 | 13.60 | 0.21 I 0.39 | 508 | 058 | 113 | 1455 | 2.59 I 0.35 | 394 | 000 | 092 [ 1017 [ 0.00 %
in 1.81 | 697 | 337 | 267 | 1233 | 084 Il 0.88 | 562 | 015 | 1.80 | 14.60 | 2.28 I 0.80 | 493 | 000 | 1.51 | 10.56 | 0.00 TECKLA TO LANGE
v 124 | 271 | 122 | 203 | 656 | 0.36 v 0.64 | 2.86 | 000 | 1.38 | 779 | 1.71 v 0.60 | 259 | 000 | 117 | 504 | 0.00
v 3.83 | 10.87 | 14.26 | 516 | 12.45 | 16.70 v 1.76 | 6.00 | 427 | 342 | 16.42 | 12.05 v 1.56 | 4.87 | 4.30 | 2.84 | 1017 | 917 230kV PROJECT LANGE' AREA
Vi 074 | 499 | 611 | 1.78 | 7.83 | 8.86 Vi 039 | 306 | 213 | 113 | 9.39 | 6.54 Vi 035 | 210 | 1.77 | 0.92 | 549 | 452 oo/ o |1 | oz 1SSUED FOR REVIEW %%Ei ?Q‘E,';E DE C60° - 100% shr. 1 oF 1
DATE | = |'no. [*aee REVISION DESCRIPTION w07 o 10/05/15 BHP-T-212 1
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= A SEE DETAL A
/_ (TYP. 1 PLACE)
b

1 \

) N \//

|

°

= I ]

B B
g \
© SEE DETAIL B
f (TYP. 3 PLACES)
.
-

°

|

©o
. T [
[«]
N
2 \\\\\

SEE NOTE 11
7 of
3 O/
/—NEMA 2—-HOLE PAD
ki
- / BASE PLATE

SRR A

EXISTING GROUND
LINE

CONCRETE PIER
W/ ANCHOR BOLTS

47°40°15
¢ STR 905.)

GROUND PAD —

L

OHGW VANG

BISECTOR

OHGW ATTACHMENT

4" MIN.
1=1/4" DIA. HOLE
1/8" CHAMFER B.S. (TYP.)

“© | REFERENCE
%, DIMENSION

3/4” MAX PLATE
THICKNESS (TYP.)
1-3/4" RADIUS (TYP.)

DETAIL B
CONDUCTOR VANG

BISECTOR

Y

BISECTOR 7

——

2 (LA: LINE ANGLE)

o
| DIMENSION

4” MIN.

1-1/4" DIA. HOLE
1/8" CHAMFER B.S. (TYP.)

REFERENCE

3/4” MAX PLATE
THICKNESS (TYP.)
1-3/4" RADIUS (TYP.)

VIEW B-B
CONDUCTOR ATTACHMENT

OHGW

230kV/

230kV/

230KV

‘\—\> T
Vi
‘\—\> Tz
V2
‘\—\> Tz
Vz
‘\—\> Tz

Va2

Page 032

NOTES:

1. ALL STEEL SHALL BE WEATHERING TYPE STEEL IN
ACCORDANCE WITH ASTM—A871 (50 KSI) OR (65 KSI).

2. STRUCTURAL DESIGN SHALL MEET ALL TECHNICAL
REQUIREMENTS OF BLACK HILLS POWER TUBULAR STEEL
POLE SPECIFICATIONS.

3. ALL STRUCTURAL JOINTS SHALL HAVE 2 HOLE NEMA
GROUND PADS LOCATED ON BOTH SIDES OF THE JOINT AND
6 INCHES FROM THE JOINT SURFACE AND AT POLE TOP AND
GROUND LINE.

4. DESIGN LOADS ARE BASED ON 1272 KCMIL ACSR
"BITTERN” CONDUCTOR AND 3/8 INCH EHS STEEL OR AFL
DNO—4748 0.443" DIA. OPGW SHIELD WIRE.

5. ALL LOADS INDICATED IN LOADING TREES ARE ULTIMATE
VALUES AND INCLUDE OVERLOAD FACTORS. ALL LOADS ARE

SHOWN IN KIPS (LBS. X 1000).

6. ALL WIND FORCES APPLIED TO THE POLE SURFACE SHALL
HAVE THE WIND PRESSURE MULTIPLIED BY THE FOLLOWING
OVERLOAD FACTORS:

CASE 1 2.5

CASE 2 1.0

CASE 3 1.0

CASE 4 1.0

7. ALL STRUCTURES AND ATTACHMENTS SHALL BE DESIGNED
TO WITHSTAND, WITHOUT FAILURE OR YIELDING, THE
SIMULTANEOUS APPLICATION OF THE DEAD LOAD OF POLE
WEIGHT, WIND LOAD ON POLE, AND WIRE LOADS FOR EACH
LOAD CASE.

8. ALLOWABLE LINE ANGLE (LA) IS 50°.

9. STRUCTURE DESIGN SHALL ALLOW FOR 1.0 DEGREE OF
FOUNDATION ROTATION.

10. ALL VANGS SHALL BE DESIGNED FOR MAXIMUM LOADS.
11. HIGH VOLTAGE SIGN.

12. ALL SECTIONS SHALL BE SLIP JOINTED UTILIZING JACKING
NUTS ON FOUR (4) FACES WITH LOCKING DEVICES.

CASE DESCRIPTIONS:

| NESC HEAVY DE/INTACT

I EXTREME WIND DE/INTACT (21 PSF)
Il NESC CONC. ICE/WIND DE/INTACT
IV CAMBER/DEFLECTION

DESIGN LOADS FOR STEEL POLE — TDE-VDES STR 905
CASE
NO. Vi T Ly Vz T2 Ly

| 1.82 6.69 0.00 3.61 17.98 0.00
1] 0.40 3.45 0.00 1.20 9.52 0.00
1] 0.91 3.42 0.00 1.90 9.99 0.00
I\ 0.65 1.52 0.00 1.45 5.34 0.00

BLACK HILLS POWER &

STEEL POLE LOAD AND DESIGN

TECKLA_ TO LANGE

230kV
X TS-MRA MEDTUM ANGLE

0/05/19

DZ

ISSUED FOR REVIEW

DATE

NO.

REVISION DESCRIPTION

Agm 57w o0y, BHP=T=213

PROJECT | ANGE AREA

SHT. 1 OF 1

1




Exhibit 1b
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NOTES:

1. ALL STEEL SHALL BE WEATHERING TYPE STEEL IN
ACCORDANCE WITH ASTM—A871 (50 KSI) OR (65 KSI).

2. STRUCTURAL STEEL SHALL MEET ALL TECHNICAL
REQUIREMENTS OF BLACK HILLS POWER TUBULAR STEEL
POLE SPECIFICATIONS.

3. ALL STRUCTURAL JOINTS SHALL HAVE 2 HOLE NEMA
GROUND PADS LOCATED ON BOTH SIDES OF THE JOINT AND
6 INCHES FROM THE JOINT SURFACE AND AT POLE TOP AND
GROUND LINE.

4. DESIGN IS BASED ON 1272 KCMIL ACSR "BITTERN"
CONDUCTOR AND 3/8 INCH EHS STEEL OR AFL DNO-4748
0.443" DIA. OPGW SHIELD WIRE.

5. ALL LOADS INDICATED IN LOADING TREES ARE ULTIMATE
VALUES AND INCLUDE OVERLOAD FACTORS. ALL LOADS ARE
SHOWN IN KIPS (LBS. X 1000).

6. ALL WIND FORCES ARE APPLIED TO THE POLE SURFACE
SHALL HAVE THE WIND PRESSURE MULTIPLIED BY THE
FOLLOWING OVERLOAD FACTORS:

CASE 1 2.5

CASE 2 1.0

CASE 3 1.0

CASE 4 1.0

7. ALL STRUCTURES AND ATTACHMENTS SHALL BE DESIGNED
TO WITHSTAND, WITHOUT FAILURE OR YIELDING, THE
SIMULTANEOUS APPLICATION OF THE DEAD LOAD OF POLE
WEIGHT, WIND LOAD ON POLE, AND WIRE LOADS FOR EACH
LOAD CASE.

8. ALLOWABLE LINE ANGLE IS 0—1 DEGREES.
9. HIGH VOLTAGE SIGN.

10. ALL SECTIONS SHALL BE SLIP JOINTED UTILIZING JACKING
NUTS ON FOUR (4) FACES WITH LOCKING DEVICES.

11. POLE CLASS/LENGTH SHOWN IS A MINIMUM NOT
INCLUDING THE DIMENSION "C" POLE BASE EXTENSION.
MANUFACTURER SHALL BID THE POLE CLASS INDICATED WITH
A LENGTH THAT IS AT LEAST DIMENSION "C" GREATER THAN
INDICATED OVERALL LENGTH.

TYPE BPTAN POLES

POLE CLASS/[ wyr — —
SR # ™ enarn | A" (FT)| "8" (FT) | "C" (FT) | LINE ANGLE

910 LD6-85 74.5 10.5
913 LD9—-120 | 106 14
916 |CUSTOM LD| 125.5 19.5
917 |CUSTOM LD| 110.5 14.5
918 LD9—-120 | 1086 14
919 LD9—-120 [ 106 14
921 LD6—105 | 92.5 12.5
* SEE NOTE 11

ao|lajon|jo|fo (oo
o|0o |0 |O|O|O

CASE DESCRIPTIONS:

| NESC HEAVY INTACT

Il EXTREME WIND (21 PSF)
Il NESC CONC. ICE/WIND
IV CAMBER/DEFLECTION

DESIGN LOADS FOR STEEL POLE — BPTAN CUSTOM LD
Cﬁ‘g‘E Vi T Ly Va T2 L2
—_— | 327 | 090 | 0.00 | 7.87 | 1.62 | 0.00
TYPICAL I 073 | 056 | 0.00 | 278 | 1.70 | 0.00
i 1.46 | 0.53 | 0.00 | 402 | 111 | 0.00
v 0.98 | 0.03 | 000 | 303 | 011 | 0.00
BLACK HILLS POWER Bl
STEEL POLE LOAD AND DESIGN
TECKLA TO LANGE
zaV BREEY | INGE ARER,
XX - .
0/05/19 GC 1 DZ ISSUED FOR REVIEW DATE OWG NO.
T e O REVISON DESCRIPTON Hem oo BHP-T-214 1
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NOTES:

1. ALL STEEL SHALL BE WEATHERING TYPE STEEL IN
ACCORDANCE WITH ASTM—A871 (50 KSI) OR (65 KSI).

2. STRUCTURAL STEEL SHALL MEET ALL TECHNICAL
REQUIREMENTS OF BLACK HILLS POWER TUBULAR STEEL
POLE SPECIFICATIONS.

3. ALL STRUCTURAL JOINTS SHALL HAVE 2 HOLE NEMA
GROUND PADS LOCATED ON BOTH SIDES OF THE JOINT AND
6 INCHES FROM THE JOINT SURFACE AND AT POLE TOP AND
GROUND LINE.

4. DESIGN IS BASED ON 1272 KCMIL ACSR "BITTERN”
CONDUCTOR AND 3/8 INCH EHS STEEL OR AFL DNO-47438
0.443" DIA. OPGW SHIELD WIRE.

5. ALL LOADS INDICATED IN LOADING TREES ARE ULTIMATE
VALUES AND INCLUDE OVERLOAD FACTORS. ALL LOADS ARE
SHOWN IN KIPS (LBS. X 1000).

6. ALL WIND FORCES ARE APPLIED TO THE POLE SURFACE
SHALL HAVE THE WIND PRESSURE MULTIPLIED BY THE
FOLLOWING OVERLOAD FACTORS:

CASE 1 2.5

CASE 2 1.0

CASE 3 1.0

CASE 4 1.0

7. ALL STRUCTURES AND ATTACHMENTS SHALL BE DESIGNED
TO WITHSTAND, WITHOUT FAILURE OR YIELDING, THE
SIMULTANEOUS APPLICATION OF THE DEAD LOAD OF POLE
WEIGHT, WIND LOAD ON POLE, AND WIRE LOADS FOR EACH
LOAD CASE.

8. ALLOWABLE LINE ANGLE IS 0-1 DEGREES.
9. HIGH VOLTAGE SIGN.

10. ALL SECTIONS SHALL BE SLIP JOINTED UTILIZING JACKING
NUTS ON FOUR (4) FACES WITH LOCKING DEVICES.

11. POLE CLASS/LENGTH SHOWN IS A MINIMUM NOT
INCLUDING THE DIMENSION "C" POLE BASE EXTENSION.
MANUFACTURER SHALL BID THE POLE CLASS INDICATED WITH
A LENGTH THAT IS AT LEAST DIMENSION "C" GREATER THAN
INDICATED OVERALL LENGTH.

TYPE BPTAN POLES

POLE CLASS/ | #p» o e
STR # LENGTH 'A” (FT)| "B” (FT) | "C” (FT) | LINE ANGLE
908 LD6—105 | 92.5 12.5 5 0

* SEE NOTE 11

OHGW  —T1
PN
Vi
230KV I CASE_DESCRIPTIONS:
| NESC HEAVY INTACT
\‘/;\Lz Il EXTREME WIND (21 PSF)
230kV— ——Ta Il NESC CONC. ICE/WIND
‘\Lz IV CAMBER/DEFLECTION
Va
230kV— T2
\‘/:\Lz DESIGN LOADS FOR STEEL POLE — BPVTAN STR. 908
C,\?OS.E Vi T Ly Va T2 L2
| 3.27 0.90 0.00 7.87 1.62 0.00
Il 0.73 0.56 0.00 2.78 1.70 0.00
Il 1.46 0.53 0.00 4.02 1.1 0.00
v 0.98 0.03 0.00 3.03 0.1 0.00
TYPICAL
BLACK HILLS POWER il
STEEL POLE LOAD AND DESIGN
TECKLA TO LANGE
230kV_PROJECT LANGE AREA
0/05/19 GC 1 DZ ISSUED FOR REVIEW o BPVTAN LAE‘!GENT (0' - l') 1 E
oE | 7 [ro 7= REVISION_ DESCRIFTION A m—aio0end . BHP=T=215 1
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NOTES:

1. ALL STEEL SHALL BE WEATHERING TYPE STEEL IN
ACCORDANCE WITH ASTM—A871 (50 KSI) OR (65 KSI).

2. STRUCTURAL STEEL SHALL MEET ALL TECHNICAL
REQUIREMENTS OF BLACK HILLS POWER TUBULAR STEEL
POLE SPECIFICATIONS.

3. ALL STRUCTURAL JOINTS SHALL HAVE 2 HOLE NEMA
GROUND PADS LOCATED ON BOTH SIDES OF THE JOINT AND
6 INCHES FROM THE JOINT SURFACE AND AT POLE TOP AND
GROUND LINE.

4. DESIGN IS BASED ON 1272 KCMIL ACSR "BITTERN"
CONDUCTOR AND 3/8 INCH EHS STEEL OR AFL DNO-4748
0.443" DIA. OPGW SHIELD WIRE.

5. ALL LOADS INDICATED IN LOADING TREES ARE ULTIMATE
VALUES AND INCLUDE OVERLOAD FACTORS. ALL LOADS ARE
SHOWN IN KIPS (LBS. X 1000).

6. ALL WIND FORCES ARE APPLIED TO THE POLE SURFACE
SHALL HAVE THE WIND PRESSURE MULTIPLIED BY THE
FOLLOWING OVERLOAD FACTORS:

CASE 1 2.5

CASE 2 1.0

CASE 3 1.0

CASE 4 1.0

7. ALL STRUCTURES AND ATTACHMENTS SHALL BE DESIGNED
TO WITHSTAND, WITHOUT FAILURE OR YIELDING, THE
SIMULTANEOUS APPLICATION OF THE DEAD LOAD OF POLE
WEIGHT, WIND LOAD ON POLE, AND WIRE LOADS FOR EACH
LOAD CASE.

8. LINE ANGLE (LA) IS 5-15 DEGREES.

9. STRUCTURE SHALL ALLOW FOR 1.0 DEGREE OF
FOUNDATION ROTATION.

10. ALL VANGS SHALL BE DESIGNED FOR MAXIMUM LOADS.
11. HIGH VOLTAGE SIGN.

12. ALL SECTIONS SHALL BE SLIP JOINTED UTILIZING JACKING
NUTS ON FOUR (4) FACES WITH LOCKING DEVICES.

TYPE BPLRA POLES
STR # | DESIGN | "H (FT) |"AP" (FT)| UNE ANGLE ORoware
906 BPLRA 90 41.5 | 12°42'53" 15
907 BPLRA 90 415 | 25248" 5

CASE DESCRIPTIONS:
| NESC HEAVY INTACT

Il EXTREME WIND (21 PSF)

OHGW ‘\_\L’T‘ Il NESC CONC. ICE/WIND
o IV CAMBER/DEFLECTION
230KV— —T2
i\,_z DESIGN LOADS FOR STEEL POLE — BPLRA STR 906
ve CASE |y, T L v T L
230KV— —T2 NO. 1 1 1 2 2 2
\‘/\L} I 1.69 | 255 | 0.00 | 322 | 6.33 | 0.00
N : : I 038 | 1.37 | 0.00 | 1.06 | 388 | 0.00
‘\Lz * i 085 | 1.34 | 0.00 | 1.71 | 3.65 | 0.00
Va v 0.63 | 047 | 000 | 1.31 | 1.65 | 0.00
DESIGN LOADS FOR STEEL POLE — BPLRA STR 907
C,\'?C?E Vi T L Va2 T2 L2
I 1.69 | 1.33 | 0.00 | 322 | 290 [ 0.00
R S I 038 | 077 | 0.00 | 106 | 2.24 | 0.00
TYPICAL Il 085 | 074 | 0.00 | 1.71 | 1.78 | 0.00
v 063 | 016 | 000 | 1.31 | 055 | 0.00
BLACK HILLS POWER Eii®
TECKLA 10 LANGE
v >
0/05/19 GC 1 DZ ISSUED FOR REVIEW % [ DATE ?Oplageﬁ A.;,t‘GmLE (5 15 ) SHT. 1OF 1
DATE | o’ [ o, | Aeeaven REVISION DESCRIPTION WPEVD 07 owe 10/05/15 BHP-T-216 1




J 11
Controlling Reactions at Top of Foundation EXNIOIT 1 b
Vertical Reinforcement Horizontal Reinforcement
Str No. IMoment (k-ft) Shear (kips) Axial (kips) L o (] 36
(A) (B) (©) (©) (E) (F) (6) (H) ) (K) L Total Total rasvY Ty
. N 843 8381 99.9 100.8 NESC HVY SNGL DE
BC Top Bottom Bisector Bisector Fnd Concrete Rebar
Soil Boring Diameter | Bolt | Template | Template Angle Direction | Diameter | Length | Embed Reveal Spacing | Hoops Hoop Min. Hoop | Quantity Weight 844 8381 99.9 100.8 NESC HVY SNGL DE
str No. Station Type Fdn Type No. AB Quant | AB Length|  (in) Mark Mark Mark (degs) | (LTorRT) (ft) (ft) (ft) (ft) Size Quantity (in) Req'd Size Dia. (in) (cy) (Ibs) Comments
895 1706 18.0 30.5 NESC HVY W/SWDE
843 |1798+77.37 TDE-VDEDC PIER - 24 10-0" 73 6010 6611 6612 -2.57 LT HOLD FOR CULTURAL SURVEY AND FMG ROCK BORING
844 |1814+14.22 TDE-VDEDC PIER | FMGA1-4 24 100" 73 6010 | 6611 6612 4.7 T 3 18 17 1 #11 46 9 26 #6 88 34 5331 558 £oL2 = 475 | NESCHVYSNGLDE
895 |2238+72.82 | BPVTAN-DESW PIER FMG A1-1 8 10-0" 44 6005 6016 6017 03 LT 6 10 9 1 #11 15 6 21 #5 64 10 1212 |rock verification at construction is required 899 3727 317 382 | NESCHVYSNGLDE
898 |2263+68.36 TDE-VDES PIER FMG A1-2 20 9'-6" 66 6006 6601 6602 -4.2 LT 7.5 22.5 21.5 1 #11 23 10 29 #5 82 37 3458 900 3727 317 38.2 NESC HVY SNGL DE
899 2275+95.15 TDE-VDES-3PJ LT PIER FMG BH-1 16 8'-6" 58 6004 6022 6023 4.1 RT 7 16 15 1 #11 23 9 23 #6 76 23 2719 rock verification at construction is required 903 1478 13.5 16.9 EXT WIND
899 |2275+95.15 TDE-VDES-3PJ | CTRPIER | FMG BH-1 12 8-0" 52 6003 6020 6021 4.1 RT 7 16 15 1 #11 23 9 23 #6 76 23 2719 |rock verification at construction is required 904 12079 92.6 87.6 | NESC HVY DE INTACT
899 2275+95.15 TDE-VDES-3PJ RT PIER FMG BH-1 16 8'-6" 58 6004 6022 6023 4.1 RT 7 16 15 1 #11 23 9 23 #6 76 23 2719 rock verification at construction is required 905 5533 64.8 38.4 NESC HVY
900 |2289+56.85 | TDE-VDES-3PJ | LTPIER | FMG BH-2 16 8-6" 58 6004 6022 6023 2.9 RT 7 33 32 1 #11 23 9 46 #5 76 47 5116 906 1573 23.7 21.0 NESCHVY
900 |2289+456.85 | TDE-VDES-3P) | CTRPIER | FMG BH-2 12 8-0" 52 6003 | 6020 6021 29 RT 7 33 32 1 #11 23 9 46 #5 76 47 5116 27 B 1s 182 NESCHVY
900 |2289+56.85 | TDE-VDES-3PJ | RTPIER | FMG BH-2 16 86" 58 6004 6022 6023 2.9 RT 7 33 32 1 #11 23 9 46 #5 76 47 5116 909 7343 %65 404 | NESCHVY DE INTACT
903 2318+09.53 TSHTAN LT PIER FMG BH-4 8 6'-3" 49 6011 6042 6043 0.0 6 24 23 1 #11 16 12 26 #5 64 25 2560 BH-5 properties used for fnd design, construction inspection required to verify properties 911 5861 72.1 35.0 NESC HVY DE INTACT
903 |2318+09.53 TSHTAN RTPIER | FMG BH-4 8 6'-3" 49 6011 6042 6043 0.0 6 24 23 1 #11 16 12 26 #5 64 25 2560 |BH-5 properties used for fnd design, construction inspection required to verify properties 012 7458 97.9 40.6 | NESCHVY DE INTACT
904 |2329+51.58 TDE-VDES PIER EMG BH-5 32 99" 82 6007 6603 6604 -29.8 LT 9 40 39 1 #11 42 6 81 #5 100 94 11360 |design exceeds boring depth, engineering inspection required to verify properties o1 6407 5.6 264 NESC HVY DE INTACT
905 |2336+47.39 TS-MRA PIER FMG BH-6 16 10-0" 64 6010 6038 6039 -23.8 LT 7.5 26 25 1 #11 23 10 33 #5 82 43 3991
— — - 915 7965 76.1 51.4 NESC HVY DE INTACT
906 |2342+13.08 BPLRA PIER FMG BH-7 8 7'-9" 44 6001 6016 6017 -6.4 LT 6 23 22 1 #11 23 11 27 #5 64 24 3333 |rock verification at construction is required
907 |2346+89.09 BPLRA PIER | FMG BH-8 4 9-0" 36 6002 | 6024 6025 1.4 RT 5 15 14 1 #11 11 9 2 45 52 11 1251 |rock verification at construction is required 220 2367 = 340 | NESCHVY DEINTACT
909 [2356+31.48 TDE-VDES PIER FMG BH-9 20 10'-3" 72 6008 6605 6006 51.2 RT 8 26 25 1 #11 34 9 36 #5 88 48 5619 922 5567 833 340 | NESCHVY DEINTACT
911 |2363+40.99 TDE-VDES PIER FMG BH-10 16 10'-6" 65 6009 6032 6033 -45.1 LT 7.5 27 26 1 #11 28 10 34 #5 82 44 4844 923 5567 83.3 34.0 NESC HVY DE INTACT
912 |2367+05.31 TDE-VDES PIER | FMG BH-11 20 10-6" 72 6009 6605 6606 52.5 RT 8 33 32 1 #11 34 9 46 #5 88 61 7165 NOTES: 020 2620 583 330 | NESCHVY SNGLDE
914 |2379+41.50 TDE-VDES PIER | FMG BH-12 20 10-6" 65 6009 6607 6608 45.0 RT 7.5 29 28 1 #11 32 10 37 #5 82 47 5826 —_—
915 [2381+43.13 TDE-VDES PIER FMG BH-13 24 9'-9" 71 6007 6609 6610 -45.4 LT 8 33 32 1 #11 30 9 46 #5 88 61 6475
. Lo ULTIMAT Lo, 0 VY OR 85 T W
920 |2408+09.69 TDE-VDES PIER | FMG BH-15 16 10-3" 64 6008 6038 6039 -44.5 LT 7.5 27 26 1 #11 30 10 34 #5 82 44 5125 ! LSES QEEES IMATE DESIGN LOADS FROM NESC HEA R BSMPH EXTREME WIND
922 |2418+61.03 TDE-VDES PIER | FMG BH-16 16 10-3" 64 6008 6038 6039 44.6 RT 7.5 22 21 1 #11 30 10 28 #5 82 36 4169 2 FOUNDATION IS DESIGNED BY LPILE WITH ULTIMATE CONTROLLING LOADS.
923 |2423+57.18 TDE-VDES PIER | FMG BH-17 16 10'-3" 64 6008 6038 6039 44.6 RT 7.5 24 23 1 #11 30 10 31 #5 82 39 4567 MAX. PIER ROTATION OF 0.5 DEGREE AND REVEAL AS SHOWN ON THE DESIGN TABLE.
924 |2427+43.13 TDE-VDES PIER - 16 10-0" 58 6010 | 6022 6023 0.0 7 24 23 1 #11 25 10 31 45 76 34 3g93 | o boring, used BH-15 as most conservative for design. Verify soil 3. FOUNDATION IS DESIGNED IN ACCORDANCE WITH SOIL PARAMETERS
properties at construction. FROM FMG SOIL REPORT AND BORING LOGS LOCATED IN THE DESIGN FILE.
4. ALL ANCHOR BOLTS, NUTS & TEMPLATES TO BE SUPPLIED BY STEEL
POLE VENDOR.
5. ALL FOUNDATION CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE
PROJECT SPECIFICATIONS.
6. CONTRACTOR SHALL SUBMIT REBAR SHOP DRAWINGS TO BHP PRIOR
# 5 TIES (40" MIN. LAP). "K" REQUIRED LONGITUDINAL AXIS OF POLE STEEL POLE TO START OF CONSTRUCTION.
?SEAQGEESR(QSL&AE\% LAP). "K" REQUIRED | SPAN AHEAD TQ STRUCTURE 7. TOLERANCES:
[ (UNE DIRECTION) BHP CODE 36-0100 A. THE TOP TEMPLATE OF THE ANCHOR BOLT ASSEMBLY SHALL BE LEVEL WITHIN 0.01
< . FOOT.
.| e ° B. TOP OF CONCRETE ELEVATION WITHIN .25 FEET OF ELEVATION SHOWN.
2y SEE BHP TM—9S C. THE TRANSVERSE AXIS OF THE POLE SHALL NOT DEVIATE BY MORE THAN
@ Y 12 MINUTES OF ARC.
s od\ D. CIRCULAR TIES SHALL BE PLACED WITHIN A TOLERANCE OF 1 INCH.
o E. VERTICAL REBARS SHALL BE PLACED WITHIN A TOLERANCE OF 1/2" VERTICALLY
: AND HORIZONTALLY.
| N R F. REBAR CAGE AND EXCAVATION SHALL BE PLUMB WITHIN A TOLERANCE OF ONE
| | BOTTOM OF A PERCENT OF THE FOUNDATION DEPTH.
PN 8. TOP OF CONCRETE CAPS SHALL HAVE A LIGHT BROOM FINISH IN SUCH
— TRANSVERSE AXIS OF POLE TO 3 1/2”M\N/ . A WAY AS TO CREATE POSITIVE DRAINAGE FROM THE POLE
o MATCH BISECTOR OF LINE ANGLE
C" DIA ANCHOR —_— 9. EXCAVATION SHALL BE LEFT OPEN FOR NO MORE THAN 48 HOURS PRIOR
BOLT CIRCLE \ TO CONCRETING. OPEN EXCAVATION SHALL BE SECURED BY THE CONTRACTOR.
SECTION—A / 10. ENGINEER SHALL BE CONTACTED 48 HOURS PRIOR TO START OF FOUNDATION
E—— e CONSTRUCTION.
BASE PLATE R 11. ESTIMATED NEAT LINE QUANTITY OF CONCRETE IS AS SHOWN IN THE TABLE.
. -
ANDERSON CONNECTOR ANDERSON CONNEGTOR 12. MAXIMUM CONCRETE SLUMP SHALL BE 5" 1% EXCEPT FOR TREMMIE SEE SPECS.
— ANCHOR BOLT (2) HEAVY HEX NUTS EACH SEE DETAIL "A” 7 SEE DETAL "A GC11158 GC11178 13, SOILS RESISTANCE TESTS SHALL BE PERFORMED AT EACH POLE
PROJECTION ANCHOR BOLT LOCATION. THE FOUNDATION ELECTRICAL RESISTANCE SHALL BE
GROUND'NG & POLE SETT'NG DETA”_ MEASURED NO SOONER THAN 14 DAYS AFTER THE FOUNDATION IS
POLE ORIENTATION PLAN SET AND WITH ANY OVERHEAD GROUND WIRE ELECTRICALLY
s INSTALL DOUBLE TIE AT TOP OF CAGE DETAIL "A” ISOLATED FROM THE FOUNDATION. IF THE SOIL RESISTANCE IS
; [ == A GREATER THAN 15 OHMS, GROUNDING SHALL BE INSTALLED IN
- §TOP OF FDN. — (TYP 2 PLACES 180°APART) ACCORDANCE WITH THE GROUNDING PLAN UNTIL THE RESISTANCE
: IS REDUCED TO LESS THAN 15 OHMS, UNLESS OTHERWISE
b DIRECTED BY THE ENGINEER. IF SOIL RESISTANCE IS
- Py INITIALLY MEASURED AS LESS THAN 15 OHMS, NO GROUNDING IS REQUIRED.
[} ]
o |F 14. ALL CONCRETE TO BE PROVIDED BY THE CONTRACTOR IN
& ACCORDANCE WITH BHP SPECIFICATIONS.
y GRADE
775@*‘% - ALL COLD JOINT LOCATIONS 15.  ENGINEERING INSPECTION IS REQUIRED FOR
- /SHALL BE APPROVED BY ALL FOUNDATION WORK AND WHERE ROCK IS ENCOUNTERED.
46 s AHEAD MODIFICATIONS TO EMBEDMENTS MAY BE REQUIRED FOR
CLR MiNY |, p= THE ENGINEER. COLD JOINTS ON LINE CONDITIONS THAT ARE DIFFERENT THAN ASSUMED.
. SHALL NOT BE REQUIRED ON
S = THIS PROJECT. 16. REFER TO TM—9S FOR FURTHER GROUNDING DETAILS
N > v ® LONGITUDINAL AXIS OF POLE TSI
2 Y D a S — EDGE © MATERIAL SPECIFICATIONS:
o A N ¢ AT ¢ 30°- 45° R/W
o P % X o SPAN AHEAD TO STRUCTURE CONCRETE: 4000 PSI MINIMUM
| 2 Y > o . (LINE DIRECTION) ‘ ~=CLAMP, CU, BHP CODE 46-0058 ANCHOR BOLTS: ASTM A—615 GRADE 75
o o % D REINFORCEMENT: ASTM A-615 GRADE 60
S 3
42 3 COPPER CLAD GROUND ROD,
2 ("A") #18J (2—1/4” DIA.) x "B” 3/4" X 8, BHP CODE 46-0588 REFERENCE DRAWINGS
ANCHOR BOLTS ON A "C" DIA. BOLT
$</ / CIRCLE. BHP-T-100 230KV PLAN AND PROFILES
//\_é BHP—T-229, 229A STRUCTURE ASSEMBLY AND DETAILS
230, 231, 232,
#4 SOL cU. 233, 236, 270,
271
TRANSVERSE AXIS OF POLE TO -
MATCH BISECTOR OF LINE ANGLE C" CLAMP, CU, "18D" TRINITY MEYERS STEEL STRUCTURE AND ERECTION DETAILS

3" CLR.

NN

NINONT

) 22 Z 2K 7 2\

ELEVATION

M

V—NOTCH INDICATES
TRANSVERSE AXIS

TOP TEMPLATE

SPAN BACK TO STRUCTURE
(LINE DIRECTION)
"n

ANCHOR BOLT ORIENTATION PLAN

POLE FACE

NUMBERS INDICATE
THE ORDER OF GROUND
ROD INSTALLATION

GROUNDING PLAN

SEE NOTE 13
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