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Introduction 

 

  The Venus – Liggett 345 kV project constructs two 345 kV circuits between 

Venus Switching Station (Venus) and Liggett Switching Station (Liggett).  As a result of 

this construction project, the existing Venus – Liggett 345 kV circuit will be disconnected 

just north of the Webb Substation.  This results in a part of the Webb Substation load 

being supplied radially from Venus (See Figure 2). 

TXU Electric Delivery proposes to construct a new 345 kV circuit between Webb 

and Century substations.  This would be accomplished by disconnecting the 345 kV 

Sherry tap line from the Everman – Cedar Hill 345 kV circuit and pulling about 1.8 miles 

of new conductor on existing structures between this tap point and the point just north of 

Webb that was a part of the original Venus – Liggett 345 kV circuit.  This proposed 

project, Venus – Sherry 345 kV circuit, in conjunction with Venus – Liggett 345 kV 

circuit project will create two new circuits leaving Venus Switching Station (See Figure 

1).   

 

Planning Studies 

          TXU Electric Delivery examined the performance of the transmission system in the 

Venus area for summer of 2007.  The attached base case was used.  It was created from 

the 2007 base case dated 04/07/2006 by changing the generation to reflect the expected 

return of mothballed generation and use of only lower emission generators in the DFW 

Area.  The studies indicated the loss of any one of the 345 kV circuits exiting Venus 

Switching Station (Venus) would not cause an overload.    
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We then examined the system’s ability to sustain the outage of a circuit if one of 

the 345 kV circuits exiting Venus was out of service.  The studies identified potential 

overloading of the 345/138 kV autotransformer at Venus or some of the 345 kV circuits 

exiting Venus.  These overloads would activate the SPS at Venus. 

One of the two 345 kV circuits that supplies Sherry Switching Station (Sherry) 

and Century Substation is tapped off of the Everman – Cedar Hill 345 kV circuit, and no 

sectionalizing switches exist at the tap location.  The other 345 kV circuit that supplies 

the two stations comes directly from Everman.  The two circuits share structures for 

about 16 miles.  An outage of this double-circuit line will interrupt 345 kV service to two 

345/138 kV autotransformers at Sherry and all 167 MW of load at Century.  The 345 kV 

lines can be opened to restore service to the load at Century.  If the fault is south of 

Century, the load must be serviced by back feeding through the 345/138 kV 

autotransformer at Sherry.  The amount of time required to restore service to all of the 

load could be lengthy due to the amount of switching required to (1) locate and isolate the 

faulted facilities, (2) to energize a 345 kV circuit to Century by back feeding through the 

345/138 kV autotransformer at Sherry, and (3) to adjust the 345 kV voltage at Sherry by 

changing tap position on the autotransformer.   

If this project is not constructed, two of the four Webb Substation transformers 

would be radially fed from Venus.  If the radial Venus – Webb 345 kV circuit is lost, the 

load served by the two transformers from that circuit would have to be fed from the other 

two transformers in the Webb Substation by transferring the 25 kV distribution feeders 

from one pair of transformers to the other pair.  The loading on the two remaining 
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transformers in this situation would be close to the nameplate rating of those two 

transformers beginning in 2010. 

An additional justification for constructing the Venus – Sherry 345 kV circuit is 

to eliminate a three-ended electrical connection.  Because of this three-ended line, there 

are three separate double-circuit contingencies and three single-circuit contingencies that 

will open breakers at three 345 kV switching stations.  In the instance of one of the 

double-circuit contingencies there are seven breakers that open at Cedar Hill Switching 

Station, Sherry Switching Station and Everman Switching Station removing three 345 kV 

circuits and two 345/138 kV autotransformers from service.  The addition of the Venus – 

Sherry 345 kV line will eliminate the exposure to all of those situations.  The exposure to 

these possible contingencies is enhanced by the fact there are approximately 9.9 miles of 

double-circuit structures between the Everman and Sherry Switching Stations, with an 

additional 7.6 miles of line from the three-ended tap point toward Cedar Hill.  Not only 

does this provide more exposure due to the distances between breakers, but also exposes 

the area to lengthier outages due to the time needed in locating and correcting problems 

along these long lines.  With the addition of the Venus – Sherry 345 kV line this exposure 

is drastically reduced since one of the two transmission lines leaving Sherry will now 

head towards Everman and the other circuit will head towards Venus.  The length of line 

between breakers is changed and the number of 345 kV circuits and 345/138 kV 

autotransformers exposed to a single event is also reduced. 
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Alternatives

Alternatives to the proposed project were not developed because the proposed 

project utilizes existing structures.  Alternatives would have involved constructing a new 

line on new right-of-way which would not have been as desirable or feasible as the 

proposed project.    

 

Recommendation 

TXU Electric Delivery recommends the addition of conductor to existing 

structures at a cost of approximately $1,316,000 to create the Venus – Sherry 345 kV 

circuit in early 2007.  This circuit will greatly improve service reliability to the 167 MW 

of load at Century Substation and the 81 MW of load at Webb Substation. 

The proposed circuit will improve the reliability and flexibility of the 345 kV 

system  around Venus Switching Station and permit the retirement  of the SPS at Venus 

which reduces generation at the Midlothian Energy Project to prevent overloading lines 

and 345/138 kV autotransformers. 

The proposed project also eliminates the three-ended Everman – Sherry – Cedar 

Hill 345 kV line which will improve the reliability of the 345 kV system in this part of 

the DFW Area.  The transmission controllers will have more flexibility in scheduling 

construction and maintenance outages and responding to contingencies.   

  

 4



NORTH BUS

SOUTH BUS

LIGGETT
SWITCHING

STATION

CEDAR
HILL

VENUS
SWITCHING

STATION

WEBB

SHERRY
SWITCHING

STATION

CENTURY

EVERMAN

REMOVE EXISTING
TAP CONNECTION

MAKE NEW
CONNECTION

N.O.

FIGURE 1

 5



 

 6

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
B

N
 R

R

U P   R
R

RY

A
T 

&
 S

F

M-K-T RR

(S
P)

SW
 R

Y

RR

ST L

M-K-T

M
P RR

UP RR

R
AILR

O
AD

K
AN

SA
S-

TE
XAS

SOUTHERN

SOUTHERN

PACIFIC

R
AI

LW
AY

SA
N

TA
 F

E

ATCHISON
TOPEKA

AND

,

SOUTHERN

M
ISS

O
U

R
I-

KANSAS -

TEXAS

RAILROAD

IRVING

PRAIRIE
GRAND

COCKRELL

DUNCANVILLE

DALLAS NAVAL
AIR STATION

BEAR CREEK

PARKERVILLE

BELT LINE

PLEASANT RUN
C
E
D
A
R
 
H
I
L
L

C
L
A
R
K

J
O
E
 
W
I
L
S
O
N

D
U
N
C
A
N
V
I
L
L
E

J
O
E
 
W
I
L
S
O
N

CE
DA
R 
HI
LL

DANIELDALE

WHEATLAND

CENTER

CAMP WISDOM

C
E
D
A
R
 
R
I
D
G
E

RANCHERO

RED BIRD

D
U
N
C
A
N
V
I
L
L
E

C
O
C
K
R
E
L
L
 
H
I
L
L

JEFFERSON

M
E
R
R
I
F
I
E
L
D

KEENELAND

ILLINOIS

FL
OR
IN
A

KIEST

D
U
N
C
A
N
V
I
L
L
E

C
O
C
K
R
E
L
L
 
H
I
L
L

BE
L
T 
LI
NE

F
O
R
D

E
A
G
L
E

C
A
R
R
I
E
R
 
P
K
W
Y

B
E
L
T
 
L
I
N
E

S
E
 
8
 
T
H

POLO

CA
MP 

WIS
DO
M

F
L
O
R
I
N
A

C
L
A
R
K

MAIN

JEFFERSON

MAIN

B
E
L
T
 
L
I
N
E

M
E
Y
E
R
S

HUNTER FERRELL

PKWY

CARRIER

R
O
Y
 
O
R
R

SHADY GROVE
SHADY GROVE

B
E
L
T
 
L
I
N
E

B
E
L
T
 
L
I
N
E

L
U
N
A

ROYAL

VA
LL
EY
 V
IE
W O

'
C
ON
NE
R

M
A
C
A
R
T
H
U
R

STORY

V
A
L
L
E
Y
 
V
I
E
W

E
S
T
E
R
S

NORTHGATE

ROCHELLE

M
A
C
A
R
T
H
U
R

S
T
O
R
Y

ROCK ISLAND

PIONEER
GRAUWYLER

IRVINGBLVD

NORTHGATE

ROCHELLE

O
'
C
O
N
N
E
R

W
I
L
D
W
O
O
D

L
U
N
A

RE
GA
L 
RO
W

6 TH IRVING BLVD

W NORTHWEST

S LEDBETTER

DALLAS-FT WORTH TURNPIKE

AIRPORT FRWY
AIRPORT FRWY

S
T
E
M
M
O
N
S
 
F
R
W
Y

J 
EL
ME
R 
WE
AV
ER
 F
RW
Y

J 
E
L
ME
R
 W
E
A
VE
R
 
FR
W
Y

W
A
L
T
O
N
 
W
A
L
K
ER

WALTON WALKER

ST
OR
EY

35E

30

20

20

80

67

67

77

114

356

482

12

348

183

12

408

303

1382
WARRIOR TRAIL

LAKE
MOUNTAIN

WALNUT HIL

CARPENTER FRWY

MAYFIELD

MANGHAN
AIRPORT

LUCK
AIRFIELD

FT WORTH
SPINKS
AIRPORT

ARLINGTON
MUNICIPAL
AIRPORT

GRAND PRAIRIE
MUNICIPAL
AIRPORT

SHIVE

RAY WHITE

W
H
I
T
L
E
Y

THOMPSON

A
L
T
A
 
V
I
S
T
A

O
L
D
 
D
E
N
T
O
N

STARNES

P
A
T
E
 
O
R
R

BURSEY

RUMFIELD

K
E
L
L
E
R
 
S
M
I
T
H
F
I
E
L
D

McDONWELL
SCHOOL

LOCKETT

W
E
S
T
C
O
A
T

B
E
D
F
O
R
D GLADE

TINKER

WATAUGA

B
R
A
N
S
F
O
R
D

P
L
E
A
S
A
N
T
 
R
U
N HALL - JOHNSON

U
N
I
O
N
 
C
H
U
R
C
H

MUST
ANG

GLADE

H
E
R
I
T
A
G
E

P
O
O
L

4T
H

O
L
D
 
D
E
N
T
O
N

P
A
R
K
W
A
Y

S
Y
L
V
A
N
I
A

N
 
B
E
A
C
H

E 1ST

OAKHURST

R
I
V
E
R
S
I
D
E

WATAUGA

BE
LK
NA
P

C
A
R
S
O
N

E 28

BROADWAY

H
A
L
T
O
M

OL
D 
DE
NT
ON

BASSWOOD

M
A
R
K
 
I
V

O
L
D
 
D
E
N
T
O
N

HIGHTOWER

S
Y
L
V
A
N
I
A

WATAUGA

N
 
B
E
A
C
H

ELLIOT

MEACHAM

FOSSIL CREEK

H
A
L
T
O
M

B
E
W
L
E
Y

McLEAN

CHAPMAN MAIN

CARDINAL

HAR
WOO

D

B
R
O
W
N

MARTIN

CANNON

GLENVIEW

V
A
N
C
E

CORONA

HOVENCAMP

B
O
O
T
H
 
C
A
L
L
O
W
A
Y

N
O
R
W
O
O
D

BEDFORD - EULESS

N
O
R
W
O
O
D

C
E
N
T
R
A
L

B
R
O
W
N
 
T
R
A
I
L

N
O
R
W
O
O
D R
A
I
D
E
R

MIDWAY

H
A
N
D
L
E
Y
 
E
D
E
R
V
I
L
L
E

RA
ND
OL
 M
IL
L

W
O
O
D
H
A
V
E
N BRIDGE

EDERVILLE

JOHN T WHITE

MEADOW BROOK

S
A
N
D
Y

T
R
A
M
M
E
L
 
-
 
D
A
V
I
S

R
U
F
E
 
S
N
O
W

B
L
A
N
E
Y

BAKER WEST

SPARGER

BRENTWOOD STAIR

GLENVIEW
PIPELINE

R
U
F
E
S
N
O
W

P
R
E
C
I
N
C
T
 
L
I
N
E

T
R
A
I
L

CHEEK

S
M
I
T
H
F
I
E
L
D

TRINITY

C
O
O
K
S

F
I
E
L
D
E
R

BEDFORD

HARWOOD

EAST ASH

HARWOOD

W
E
S
T
P
A
R
K

BROWN

GREEN OAKS

SUNNYVALEBURNEY

RYAN PLAZA
LA
MA
R

C
O
O
P
E
R

D
A
V
I
S

COPELAND

G
R
E
A
T
 
S
O
U
T
H
W
E
S
T
 
P
K
W
Y

TRINITY

MID
 - C

ITIE
S

W
I
L
S
H
I
R
E

F
U
L
L
E
R
 
W
I
S
E
R

MIDW
AY

L
I
N
C
O
L
N

ROAD TO SIX  FLAGS

C
O
L
L
I
N
S AVE K

FOUNTAIN

MOSIER VALLEY

A
M
O
N

C
A
R
T
E
R

N
 
G
R
E
A
T
 
S
O
U
T
H
W
E
S
T

AVENUE H
LAMAR

M
A
I
N

C
O
L
L
I
N
S

B
L
V
D

SIX FLAGS

S
T
A
D
I
U
M

P
E
N
N
A
N
T

CR
EE
K

B
E
A
R

PENNSYLVANIA

MORNINGSIDE

EVERMAN

O
A
K
 
G
R
O
V
E

W
I
L
L
 
R
O
G
E
R
S

CAMPUS

TAPPAN

SEMINARY

M
I
L
L
E
R

P
A
R
K
E
R
 
-
 
H
E
N
D
E
R
S
O
N

FAIR
FAX

KNOX

W
I
C
H
I
T

MIT

GLEN GARDEN

BERRY

B
E
V
E
R
L
Y

ALLEN

MADDOX

R
I
V
E
R
S
I
D
E

EASTLAND

RAMEY

C
O
L
L
A
R
D

A
U
G
H
N

M
I
L
L
E
R

ROSEDALE

B
E
A
C
H

VICKER O
A
K
L
A
N
D

MEADOWBROOK

VAUGHN

F
O
R
E
S
T
 
H
I
L
L

LON STEVENSON

ENON

T
I
M
B
E
R
V
I
E
W

ALTA MESA

V
I
L
L
A
G
E
 
C
R
E
E
K

ROSEDALE

MEADOWBROOK

W
I
N
N
I
E

RAMEY

WILBARGER

C
A
R
E
Y

ARKANSAS

F
I
E
L
D
E
R

M
O
R
R
I
S

P
E
R
K
I
N
S

C
A
R
E
Y

MARTIN

DAVID STRICKLAND

C
R
E
S
T
V
I
E
W

5TH

H
A
W
K
I
N
S
-
J
O
P
L
I
N

SWINEY HIETT

K
E
L
L
Y

E
L
L
I
O
T

HARRIS

EDEN

T
I
E
R
N
E
Y

POLY - WEBB

POLY - WEBB

D
I
C
K
 
P
R
I
C
E

WEST DIVISION

R
O
O
S
E
V
E
L
T

ROSEDALE

SHOREWOOD

B
O
W
M
A
N
 
S
P
R
I
N
G
S

B
O
W
E
N

BARDIN

P
E
R
K
I
N
S

S
A
N
D
Y

LI
TT
LE

SC
HO
OL

SUBLETT

C
A
L
E
N
D
E
R

CURRY

GREEN OAKSBLVD

C
O
O
P
E
R

PLEASANT RIDGE

MAYFIELD

CALIFORNIA

PIONEERPARKWAY

L
O
C
HG
R
E
E
N

WEST PARK ROW

C
R
A
V
E
N
S

Q
U
A
I
L

CRAIG

B
O
W
E
N

SANFORD

C
E
N
T
E
R

D
A
V
I
S

C
E
N
T
E
R

N
E
W
 
Y
O
R
K

M
A
T
L
O
C
K

ARKANSAS

MAYFIELD

CENTER

HARWOOD

GRE
EN 

OAK
S

WARNELL WALSH

RANDOL

ARBROOK

F
O
R
U
M

WEST ABRAM

S
H
E
R
R
Y

JEFFER
SON

WE
BB
 -
 L
YN
N

N
E
W
 
Y
O
R
K

ABRAM

MA
NS
FI
EL
D 
- 
WE
BB

N
E
W
 
Y
O
R
K

ARBROOK

D
A
V
I
S

C
O
O
P
E
R

C
O
L
L
I
N
S

DIVIS
ION

EAST

EAST PARKROWC
O
O
P
E
R

S
H
E
R
R
Y

W
E
B
B

C
O
L
L
I
N
S

CO
OP
ER

M
A
T
L
O
C
K

SUBLETT

M
A
T
L
O
C
K

NATHAN LOWE

FORUM

S
T
O
N
E

McPHERSON

R
E
N
D
O
N

S
T
E
P
H
E
N
S
O
N
 
-
 
L
E
V
Y

CROWLEY BURLESON

OAK GROVE - RENDON

BURLESON - RETTAHARDGROVE

OAK GROV

SHELBY

B
A
N
K
S

DAVIS

MITCHELL

S
A
X
O
N

E
D
E
N

HUDSON  VALLEY CREEK

N
E
W
 
H
O
P
E

HOPPER

D
R
U
R
Y
-
C
R
O
S
S

RE
TT
A

CARDINAL

W
Y
A
T
T

R
U
S
S
E
L
L

BROA
D

T
E
A
G
U
E

TURNER-WARNELL

C
U
R
R
Y

WILSON

LEVEY COUNTY LINE

NA
TH
AN

LO
WE

MITCHELL-MANSFIELD

S
E
E
T
O
N

DAY MIAR

BR
IT
TO
N

ARLINGTON WEBB

HA
NG
ER

WEBB FERRELL

RA
GL
AN
D

AR
LI
NG
TO
N-
WE
BB

HOLLAND

MILLER

H
O
L
L
A
N
D

SILO

P
R
E
C
I
N
C
T

L
I
N
E

WILL ROGERS

R

TH

A

CHELL

V

Y

E

DFW
AIRPORT

CEMETERY
CALLOWAY

TRINITY

J
A
C
K
S
O
N

KIRK

SPARGERCHEEK

R
I
D
G
E

F
O
R
E
S
T

M
A
I
N

P
R
E
C
I
N
C
T

L
I
N
E

A
R
L
I
N
G
T
O
N

B
E
D
F
O
R
D

C
H
A
S
E

E
A
S
T

C
O
O
K
S

D
E
N
T
O
N
 
H
I
G
H
W
A
Y

B
E
A
C
H

N
O
R
T
H

F
O
S
S
I
L

R
I
D
G
E

HALTOM

BRENTWOOD
STAIR

O
AK
LA
ND

H
A
N
D
L
E
Y

C
O
L
L
I
N
S

KE
NN
ED
AL
E

G
RE
EN
 O
AK
S

LAKERIDGE

A
R
L
I
N
G
T
O
N

MANSFIELD
RETTA

LAWSON
BENNETT

H
A
W
K
I
N
S

C
A
L
E
N
D
A
R

BERRY

RENDON
BLOODWORTH

DICK PRICE

MANSFIELD

PARKWAY
PIONEER

LANCASTER

KELLER

NORTH
RICHLAND

HILLSWATAUGA

BEDFORD

COLLEYVILLE

EULESS

HURST
RICHLAND

HILLSHALTOM
CITY

FORT
WORTH

PANTEGO

ARLINGTON

DALWORTHINGTON
GARDENS

KENNEDALE

EVERMAN

FOREST
HILL

OAK
GROVE

RENDON

RETTA

MANSFIELD

BURLESON

HILL

I
N
T
E
R
N
A
T
I
O
N
A
L
 
P
K
W
Y

W
O
O
D
S
I
D
E

LANCA
STER

C
O
O
P
E
R

M
I
L
L
E
R

S
E
E
T
O
N

MILL

RANDOL

20

820

20

820

820

30 30

81

35W

35W

81

35W

183

10

121

121

26

26

26

121

121

183

80

80

287

287

360

360

360

303

303

1187

1187

2738

157

157

1938

377

DALLAS-FT WORTH TURNPIKE
EAST FRWY

S
O
U
T
H
 
F
R
W
Y

N
O
R
T
H
 
F
R
W
Y

MARTIN LUT

 FRWY

HER KING

MANSFIELD HWY

AIR
POR

T F
RWY

AIRPORT FRWY

HUR
ST 

BLV
D

81

MIDLOTHIAN /
WAXAHACHIE
MUNICIPAL
AIRPORT

MIDLOTHIAN

OVILLA

SARDIS

67287

661

663

1387

BRIAROAKS

WOODED
HILLS

LILLIAN

HAPPY
HILL

EGAN

917

917

157

2738

2738

3391

174

35W

35W

81

DA
VI
S

RAPP

SHADY
GROVE

CALUMET

LOVE
BIRD

DUNCANVILLE

CEDAR
HILL
SW

EAGLE
FORD

SORCEY
SOUTH

DUNCANVILLE

CEDAR
HILL

CEDAR
HILL

CLARK RD

TRAILWOOD

LTV

MAYFIELD

GRAND
PRAIRIE

VOUGHT

FISH
CREEK
138

FISH
CREEK
69

MOUNTAIN
CREEK

SES

T.R.A.

BIG
THREE

IRVING
HUNTER
FERRELL

LIGGETT
SW

IRVING
IRVING

GRANT ST

NORWOOD

NORWOOD
SW

NE
IRVING

LAS
COLINAS

CROWN
RD

HENSLEY
EQUIP

MORRISON
SW

MORRISON
LN

HACKBERRY

UG

DFW
"B" EAST

DFW
"C" EAST

NORTH
IRVING

DFW
"E" EAST

UG DFW
"D" EAST 1

DFW
"D" EAST 2

IRVING
BELT LINE

RD

IRVING
VALLEY
VIEW

UG

HITACHI
UG

UG

DFW
"SE"

DFW
"SW"

DFW
"D" WEST

EULESS

BEDFORD

BEDFORD
WOODSON

SMITHFIELD

COLLEYVILLE

BEAR
CREEK

FOSSIL
CREEK

GEMINI

HALTOM

WATAUGA

MEADOWPARK

RICHLAND

TRINITY

HURST

BELL
HELICOPTER

S EULESS

PIPELINE

INTERNATIONAL
AIRPORT

SHADY
GROVE

DALWORTH

WATSON

BROOKHOLLOW

GREAT
SOUTHWEST

GENERAL
MOTORS

SHERRY PARK
ROW

POLY
AMERICA

CENTURY

WEBB

COURTLAND

KENNEDALE
EVERMAN

FOREST
HILL

ROLLIN
HILLS

OAKHILL

TATE
SPRINGS

PANTEGO
LAKEWOOD

ARLINGTON

BOWEN

VILLAGE
CREEK

DAVIS
RANDOL
MILL

SPRINGDALE

AMERICAN
M.F.G.

HERITAGE

ROGERS

McDONOUGH

TEXAS
STEEL

BRYAN

DUVAL

AYERS

WHITE

HANDLEY
SES

BURLESON

G

NORTH
MIDLOTHIAN

AIR PRODUCTS

MIDLOTHIAN
TXI

CHAPARRAL
STEEL

VENUS
SW

SOUTH
MIDLOTHIAN NW

WAXAHACHIE

CEDAR
HILL
(BEC)

RETTA
(BEC)

LILLIAN
(BEC)

BURLESON
(BEC)

EGAN
(BEC)

ST PAUL
(BEC)

HOLNAM
(BEC)

KELLER
SOUTH
(BEC)

MIDLOTHIAN
ENERGY

L.P.

M571
VENUS - LIGGETT SECOND

345 KV CIRCUIT

CEDAR
HI LL

M5032
VENUS - SHERRY
345 KV CIRCUIT

FIGURE 2


