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EXHIBIT 9: 138 KV SINGLE CIRCUIT H-FRAME 

   



Not to Scale

TYPICAL SCHEMATIC

7
0

' 
(
A

v
e
r
a
g

e
)

Ground Level

(2) SHIELD WIRES

H-Frame (Single Circuit)

PROPOSED 138kV TRANSMISSION STRUCTURES (Page 1 of 3) 

EXHIBIT 9

15'-6" to 20'-0"

(Varies)

1
4
'-

0
"
 t

o
 2

0
'-

6
"

(
V

a
r
ie

s
)

15'-6" to 19'-6"

(Varies)

15'-6" to 19'-6"

(Varies)

depth)

(15-foot average 

embedded pole 

Foundation: Direct 

(Average)

3' Diameter 

Width at Base: 



TYPICAL RIGHT-OF-WAY CROSS SECTION

Not to Scale
E

d
g
e
 o

f
 R

ig
h
t-

o
f
-
W

a
y

E
d
g
e
 o

f
 R

ig
h
t-

o
f
-
W

a
y

Ø3 Ø2 Ø1

PRACTICABLE.

REDUCE EMF LEVELS AS 

TO BE DETERMINED LATER TO 

FINAL PHASE CONFIGURATION 

Ground Level

7
0
' 
(
A

v
e
r
a
g
e
)

50'-0" 50'-0"

34'-6" to 30'-6"

(Varies)

15'-6" to 20'-0"

15'-6" to 19'-6"

(Varies)

(Varies)

100' Right-of-Way (Typical Width)

15'-6" to 19'-6"

(Varies)

(2) SHIELD WIRES

(Varies)

34'-6" to 30'-6"

1
4
'-

0
"
 t

o
 2

0
'-

6
"

H-Frame (Single Circuit)

PROPOSED 138kV TRANSMISSION STRUCTURES (Page 2 of 3) 

EXHIBIT 9



COMPARABLE EXISTING STRUCTURE PHOTOGRAPH

steel with a dulled finish (as shown above).

Note: The proposed material for the typical structure will be galvanized 

H-Frame (Single Circuit)

PROPOSED 138kV TRANSMISSION STRUCTURES (Page 3 of 3) 

EXHIBIT 9



 

EXHIBIT 10: 138 KV SINGLE CIRCUIT THREE POLE 
STRUCTURE WITH GUY WIRES 
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steel with a dulled finish (as shown above).

Note: The proposed material for the typical structure will be galvanized 
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EXHIBIT 11: 138 KV SINGLE CIRCUIT LATTICE TOWER
   (JAMES RIVER CROSSING) 
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steel with a dulled finish (as shown above).

Note: The proposed material for the typical structure will be galvanized 
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EXHIBIT 12: 138 KV SINGLE CIRCUIT MONOPOLE DEAD-
END (DIRECT EMBED WITH GUY WIRES) 
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steel with a dulled finish (as shown above).

Note: The proposed material for the typical structure will be galvanized 
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EXHIBIT 13: 138 KV SINGLE CIRCUIT MONOPOLE DEAD-
END (PIER FOUNDATION) 
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steel with a dulled finish (as shown above).

Note: The proposed material for the typical structure will be galvanized 
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EXHIBIT 14: 138 KV DOUBLE CIRCUIT MONOPOLE WITH 
DAVIT ARMS 

   



Diameter 

Approx. 6'

Width at Base 

TYPICAL SCHEMATIC

Not to Scale

Ground Level

(
V

a
r
ie

s
)

1
0
'-

0
"
 t

o
 1

4
'-

0
"

1
1

5
' 
(
A

v
e
r
a
g

e
)

(Varies)

12'-0" to 16'-0"

Monopole with Davit Arms (Double Circuit)

PROPOSED 138kV TRANSMISSION STRUCTURES (Page 1 of 3) 

EXHIBIT 14

(
V

a
r
ie

s
)

1
0
'-

0
"
 t

o
 2

0
'-

0
"

(
V

a
r
ie

s
)

1
0
'-

0
"
 t

o
 2

0
'-

0
"

(Varies)

12'-0" to 16'-0"

(Varies)

12'-0" to 16'-0"

Average Depth: 25'-0"

Concrete Pier Foundation

SHIELD WIRES (2)



TYPICAL RIGHT-OF-WAY CROSS SECTION

100' Right-of-Way (Typical Width)

Ø1

Ø2

Ø3

1
1

5
' 
(
A

v
e
r
a
g

e
)

Ground Level

Not to Scale

SHIELD WIRES (2)

E
d

g
e
 o

f
 R

ig
h

t-
o

f
-
W

a
y

E
d

g
e
 o

f
 R

ig
h

t-
o

f
-
W

a
y

50'-0"50'-0"

Ø1

Ø2

Ø3

PRACTICABLE.

REDUCE EMF LEVELS AS

TO BE DETERMINED LATER TO

FINAL PHASE CONFIGURATION

Monopole with Davit Arms (Double Circuit)

PROPOSED 138kV TRANSMISSION STRUCTURES (Page 2 of 3) 

EXHIBIT 14

(
V

a
r
ie

s
)

1
0

'-
0

"
 t

o
 1

4
'-

0
"

(
V

a
r
ie

s
)

1
0

'-
0

"
 t

o
 2

0
'-

0
"

(
V

a
r
ie

s
)

1
0

'-
0

"
 t

o
 2

0
'-

0
"

(Varies)

12'-0" to 16'-0"

(Varies)

12'-0" to 16'-0"

(Varies)

12'-0" to 16'-0"



COMPARABLE STRUCTURE PHOTOGRAPH

Monopole with Davit Arms (Double Circuit)

PROPOSED 138kV TRANSMISSION STRUCTURES (Page 3 of 3) 

EXHIBIT 14

steel with a dulled finish (as shown above).

Note: The proposed material for the typical structure will be galvanized 



 

EXHIBIT 15: 69 KV SINGLE CIRCUIT H-FRAME (EXISTING 
ROW AND STRUCTURE) 
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EXHIBIT 16: 69 KV SINGLE CIRCUIT H- FRAME 
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steel with a dulled finish (as shown above).

Note: The proposed material for the typical structure will be galvanized 
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EXHIBIT 17: 69 KV SINGLE CIRCUIT THREE POLE WITH 
GUY WIRES 
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steel with a dulled finish (as shown above).

Note: The proposed material for the typical structure will be galvanized 
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EXHIBIT 18: 69 KV SINGLE CIRCUIT BRACED MONOPOLE 
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steel with a dulled finish (as shown above).

Note: The proposed material for the typical structure will be galvanized 
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EXHIBIT 19: 69 KV SINGLE CIRCUIT MONOPOLE WITH 
GUY WIRES 
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steel with a dulled finish (as shown above).

Note: The proposed material for the typical structure will be galvanized 
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EXHIBIT 20: 69 KV SINGLE CIRCUIT MONOPOLE SELF 
SUPPORTING 
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COMPARABLE EXISTING STRUCTURE PHOTOGRAPH

steel with a dulled finish (as shown above).

Note: The proposed material for the typical structure will be galvanized 

Monopole Dead-End (Single Circuit)
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EXHIBIT 21: 138 KV SINGLE CIRCUIT MONOPOLE WITH 
BRACED POSTS 
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COMPARABLE EXISTING STRUCTURE PHOTOGRAPH

steel with a dulled finish (as shown above).

Note: The proposed material for the typical structure will be galvanized 

Monopole Brace Post (Single Circuit)
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EXHIBIT 22: 69KV /138 KV DOUBLE CIRCUIT LATTICE 
TOWER (JAMES RIVER CROSSING) 
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COMPARABLE EXISTING STRUCTURE PHOTOGRAPH

Full Dead End Lattice Tower (Double Circuit)

PROPOSED 69kV/138kV TRANSMISSION STRUCTURES (Page 3 of 3)

EXHIBIT 22

steel with a dulled finish (as shown above).

Note: The proposed material for the typical structure will be galvanized 



 

EXHIBIT 23: EXISTING AMHERST - REUSENS 69 KV 
TRANSMISSION LINE STRUCTURE 
PHOTOGRAPHS (TO BE REMOVED) 
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Component 4: Amherst – Reusens 69 kV Transmission Line Rebuild 

 
 

Existing H-Frame Structure with Guy-Wires 
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Existing H-Frame Structure Self- Supporting 
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Existing Double Circuit Lattice Structures at the James River Crossing 
 

Reusens - Scottsville - Bremo Bluff 
138-kV Transmission Line 



 

EXHIBIT 24: VISUAL SIMULATIONS 
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EXHIBIT 25: IMPROVEMENTS AT RIVERVILLE 138 KV 
SUBSTATION 
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EXHIBIT 26: PROPOSED FIVE FORKS SWITCH 

   



CAB. MOUNTING

CONDUIT & 

0075602000 GROUND CLAMP KIT, 2 IN OPERATING PIPE

0710054763

0078233041

6030

SA-15

PT-13 138KV PT, METERING, 700/1200:1, CORROSIVE LG

1

1

2

2

W-1 0055461200

W-2 0055461901

3750 0055541100 WIRE CU #6 STR 1/C 600V 62 MILS  XLPE INSUL

EDG-00401

405000590347676 SWITCH OPERATOR PLATFORM - MARK #7676

EDG-00401, MOS CNTRL. CTRLS UP TO 2 MOS, (SEL 451, SEL 451)

6900

6900 0710053369

0710053369

ARRESTER STA CLASS 108KV POLYMER 84KV MCOV

6900 0710053803

6900 0710054382

SWAGE CONNECTOR UNDGND SPLIT PARALLEL USE 11130HA 'A'

SWAGE SPLIT PARALLEL 4/0 OR 7 #5 RUN TAP 'R'

SWAGE OFFSET CROSS 5/8 ROD TO 4/ 0 OR 7 #5 'U'

SWAGE SPLICE 5/8" GND ROD OR 4/0 OR 7 #5 RUN TAP 'V'

BY PCE

W-3

W-4 0055462700

W-5 0055463500

W-6 0055463300

W-7 0055463000

W-8 0055463200

W-9 0055463600

W-10 0055462800

W-11 0055463400

0055462900W-12

WIRE CU #10 19 STR 1/C 600V TYPE THHN (BLACK)

WIRE CU #10 19 STR 1/C 600V TYPE THHN (BLUE)

WIRE CU #10 19 STR 1/C 600V TYPE THHN (BLUE\BLACK)0055463100

WIRE CU #10 19 STR 1/C 600V TYPE THHN (BROWN)

WIRE CU #10 19 STR 1/C 600V TYPE THHN (BROWN\BLACK)

WIRE CU #10 19 STR 1/C 600V TYPE THHN (ORANGE\BLACK)

WIRE CU #10 19 STR 1/C 600V TYPE THHN (RED\BLACK)

WIRE CU #10 19 STR 1/C 600V TYPE THHN (WHITE)

WIRE CU #10 19 STR 1/C 600V TYPE THHN (YELLOW)

WIRE CU #10 19 STR 1/C 600V TYPE THHN (YELLOW\BLACK)

WIRE CU #10 19 STR 1/C 600V TYPE THHN (ORANGE)

WIRE CU #10 19 STR 1/C 600V TYPE THHN (RED)

CONDUCTOR, 477 MCM, 1/C, 26/7 STR

NUMBERS IN REFER TO STATION BOM

NUMBERS IN                 REFER TO DWG REVISION

NUMBERS IN
BY THE CONTRACTOR
REFERS TO MATERIAL SUPPLIED
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                                      ON GROUNDING DRAWING 6GRX001U SH.A
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2 FIBER OPTIC SPLICE KIT, MOUNTING BRACKET

THOMAS & BETTS
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5DEU001U SH.D
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RRT

ELECTRICAL ASSEMBLY

GEB

5DEU001U SH.D

RJW

AMERICAN ELECTRIC POWER

STATION STANDARD

LEGEND

PREFORMED LINE PRODUCTS

BILL OF MATERIAL ORDERED BY TELECOM ENGINEERING

PREFORMED LINE PRODUCTS

PREFORMED LINE PRODUCTS

PREFORMED LINE PRODUCTS

ITEM # DESCRIPTIONQTY MANUFACTURER

A

  

  

B

 

  

C

  

   DRAWING BEFORE ISSUE)

(TO BE REMOVED FROM

ENG/DES NOTES:

CABLES.

AVAILABLE JUMPER TABLE FOR CONNECTORS AND

WITH 1200A SWITCH. IF 2000A SWITCH IS USED, SEE

CABLES AND CONNECTORS SHOWN ARE IN ACCORDANCEB.

ACTUAL PROJECT SPECIFIC 502 DRAWING NUMBER.

DRAWING NUMBER SHOULD BE REPLACED WITHA.

138KV, 1200/2000A 650KV BIL

LOCATION

REFERENCE DRAWINGS
T-LINE DRAWING

GROUNDING STANDARDS

502-GOAB 138KV 550 BIL  HI CONTAMIN

T-LINE PT/SA ARM

T-LINE STORAGE RACK

T-LINE DAVIT ARM

01D4 - 1351

07A0 - 0564

01D5 - 1214

ELECTRICAL DETAILS 5DEU001U SH.D1

GEB
 

1

REVISED LINE OF DEMARCATION, BETWEEN

T-LINE AND STATION ASSETS. REVISED

METERING VT WIRE & CONNECTORS, UPDATED

CT/VT AND RELAY PANEL ENCLOSURES, BOM

AND UPDATED DETAILS.

1 WAY Ø OVER Ø SWITCH WITH INTERRUPTER TYPE G, LINE POST INSULATOR

0072423706

1

1

0072423906

1380

1396

SWITCH 3PST 138KV 650KV BIL 1200A 100KA 1-WAY PREASSEM

SWITCH 3PST 138KV 650KV BIL 2000A 100KA 1-WAY PREASSEM 

2

0072192821

0072630520

ITEM #

1000

1352

1

1

592

675

675C

8

3

4

0050180500

0047861000

0047858650

CONN GND 1 GROOVE 2/0 AWG SOLID TO 250 MCM CU

ROD GROUND 3/4 IN X 10 FT SECTIONAL

765 0047389000 CHANNEL FOUR WAY T-SLOT

CID # QTY SHORT DESCRIPTION

00559336803015 WIRE COPPERWELD BARE (7) #5 STR

594 0050193000 4 CONN GND CROSS 2/0-250 TO 2/0-250 KCM CU

00550909013001 WIRE CU BARE #4/0 AWG 19 STR SOFT DRAWN

ROD, GROUND, 5/8 IN DIA, 9 FT - 4 IN LG

342 0060312100 1 BAR CU GND 1/8" X 1" X 11-7/8" MARK B2

OPERATOR SW 48V DC MOTOR 10 SEC DELAY 22M INCH LBS CCW

INT.KIT VAC F/138KV SEECO 1W/2W/3W 600-2000A POP SW

6682 0043882500 TAPE REFLECTING RUBY RED 3M 580-82, 4 IN

1170 0072714801 OPER PIPE EXT KIT. 20' SECT 2" IPS SCH 80

0075217300B-2203 1 ENCLOSURE, TERMINAL PANEL, FUSED CVT, W/HTR

----------CC-? NOTE G4

ASSEMBLY BILL OF MATERIAL

328 0054247700 WIRE ALUM BARE AAC 477 KCM 19 STR 1/C COSMOS

0043841000719DE 1 SIGN, ELECTRICAL SAFETY DANGER HIGH VOLTAGE ENGLISH

719DS 0043842000 1 SIGN, ELECTRICAL SAFETY DANGER HIGH VOLTAGE SPANISH

435 0084603000 PVC CONDUIT ADHESIVE 1 PINT

4228 0080353100

4036 0080004100

4050 0080484700

4068 0080004050

4079 0000368702

4120 0080873905

4007 0080507000

1

2

3

2

2

2

ADAPTER FEMALE/FEMALE 2" IPS PVC/ 2" IPS STEEL

CONDUIT PVC 1-1/2" SCH 40, 10FT LGTH

ADAPTER PVC CONDUIT 1-1/2 IN IPS SLIP-FIT TO THREADED

REDUCER CONDUIT PVC 2 IN TO 1-1/2 IN SCH 40

CONN BOX 1-1/2 IN LIQUIDTIGHT FLEXIBLE

4150 0080014500 BACK CLAMP 2 IN MI GALV F/RIGID OR EMT E

ITEM # CID # QTY SHORT DESCRIPTION

4077 0000368696 BODY CONDUIT 2" TYPE T PVC SCHEDULE 40

4075 0080118800 BODY CONDUIT 2" TYPE LR PVC SCHEDULE 40

BODY CONDUIT 2" TYPE LL PVC SCHEDULE 40

1

1

2

4192 0500062355 CONDUIT FLEXIBLE 2 IN DIA W/TITAN TYPE UL LFMC

4009 0080431000 CLAMP CONDUIT 2 IN ONE HOLE M.I. PLATED

4

4196 0500062354 CONDUIT FLEXIBLE 1 1/2 IN DIA W/TITAN TYPE UL LFMC

4121 0080003500

cMATERIAL LIST ~ "    " DENOTES MATERIAL SUPPLIED BY CONTRACTOR

442 0080486601 CONDUIT FLEXIBLE LIQUIDTIGHT 2 IN NON-METALLIC

444 0080482351 CONDUIT FLEXIBLE LIQUIDTIGHT 1-1/2 IN NON-METALLIC

4185 0500071301 2 CONNECTOR CABLE/CONDUIT 45 DEG 2 IN LIQUIDTIGHT FLEX

765 0047389000 CHANNEL, ALUM, T-SLOT, 4 WAY

20080754500412 NUT, CONDUIT LOCK, RIGID 2 IN GALV

2 ADAPTER BOX PVC TO STEEL 2" MALE THD FEM  SOLV WELD

4357 0500080390 6 CONN BOX OR TRANSITION 2 IN LIQUIDTIGHT FLEXIBLE

BUSHING CONDUIT 2 IN FEMALE THD PVC

SWITCH 3PST 650kV BIL

? FT

? FT

? FT

? FT

? FT

? FT

? FT

? FT

? FT

? FT

? FT

? FT

599 0050562000 ? TERMINAL LUG, #12-10 CONDUCTOR TO #8-10 STUD

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

?

SW _

MOS _

CABLE SCHEDULE 2CPX001U SH.A

00546177003351

3344 0054660200 ? FT WIRE ACSR BARE 1272 KCMIL 45/7 STR BITTERN

? FT

00003717735602 8

5606 0050931591 12

5787 0050436240 6

TERMINAL JUMPER, 477 ACSR 15 DEGREE

ALUM. COMPRESSION CONNECTOR 477 ACSR

CONNECTOR, TEE, CABLE TO PAD 477 MCM 26/7, 18/1 ACSR 

0049187500 46724 INSULATOR DISC 10 IN 36K LBS 5-3/4 IN B/S BLUE

6037 0047513000 2 CLEVIS BALL 1-1/2 IN DEPTH WITH 3/4 IN BOLT

SW _

SW _

SW _

6GRX001U SH.1A

02-28-17 VS VS RRT

2 REMOVED B/M#358 FROM B.O.M. RRT12-8-17 MJS VS JOS   

SWITCH

 

NOTE G9 & G6

ENGINEERING

BY T-LINE

TO GLADSTONE STATION (CVEC) 138KV

PHASE C ONLY

328

VAC. INT.

VAC. INT.

NOTE G9 & G6

ENGINEERING

BY T-LINE

1356

1245

VAC. INT.

PLAN VIEW A-A
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CONFIDENTIAL INFORMATION 
 

SEE CONFIDENTIAL APPENDIX - EXHIBIT 26-C FOR ONE-LINE DIAGRAM



 

EXHIBIT 27: PROPOSED JAMES RIVER 138 KV 
SUBSTATION 
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CONFIDENTIAL INFORMATION 
 

SEE CONFIDENTIAL APPENDIX - EXHIBIT 27-C FOR ONE-LINE DIAGRAM 
 
 
 
 
 



 

EXHIBIT 28: PROPOSED SOAPSTONE 138 KV 
SUBSTATION 
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CONFIDENTIAL INFORMATION 
 

SEE CONFIDENTIAL APPENDIX - EXHIBIT 28-C FOR ONE-LINE DIAGRAM



 

EXHIBIT 29: IMPROVEMENTS AT MONROE 69 KV 
SUBSTATION 
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CONFIDENTIAL INFORMATION 
 

SEE CONFIDENTIAL APPENDIX - EXHIBIT 29-C FOR ONE-LINE DIAGRAM



 

EXHIBIT 30: IMPROVEMENTS AT AMHERST 69 KV 
SUBSTATION 
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CONFIDENTIAL INFORMATION 
 

SEE CONFIDENTIAL APPENDIX - EXHIBIT 30-C FOR ONE-LINE DIAGRAM



 

EXHIBIT 31: IMPROVEMENTS AT SCOTTSVILLE 138 KV 
SUBSTATION 

   







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONFIDENTIAL INFORMATION 
 

SEE CONFIDENTIAL APPENDIX - EXHIBIT 31-C FOR ONE-LINE DIAGRAM



 

EXHIBIT 32: IMPROVEMENTS AT BOXWOOD 138 KV 
SUBSTATION 

   







 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONFIDENTIAL INFORMATION 
 

SEE CONFIDENTIAL APPENDIX - EXHIBIT 32-C FOR ONE-LINE DIAGRAM



 

EXHIBIT 33: IMPROVEMENTS AT JOSHUA FALLS 138 KV 
SUBSTATION 
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CONFIDENTIAL INFORMATION 
 

SEE CONFIDENTIAL APPENDIX - EXHIBIT 33-C FOR ONE-LINE DIAGRAM



 

EXHIBIT 34: IMPROVEMENTS AT CLIFFORD 138 KV 
SUBSTATION 

   







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONFIDENTIAL INFORMATION 
 

SEE CONFIDENTIAL APPENDIX - EXHIBIT 34-C FOR ONE-LINE DIAGRAM



 

EXHIBIT 35: PUBLIC NOTICE MAP 
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Component 1: Joshua Falls – Riverville – Gladstone 138 kV Transmission Lines  
 
November 6, 2019 Open House Appomattox County 
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November 6, 2019 Open House Amherst County 
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February 26, 2020 Open House Appomattox County 
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February 27, 2020 Open House Amherst County 
 

[No photographs available] 
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Components 2 and 3: James River and Soapstone 138 kV Substations 

Presented together as Shipman – Schuyler in a Virtual Open House July 2020 
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Component 4: Amherst – Reusens 69 kV Transmission Line Rebuild  

Presented in a Virtual Open House July 2020 

 
 




