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SUNZIA AC SWITCHYARD
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DateRev. ByDescription

PATTERN ENERGY GROUP
4225 EXECUTIVE SQUARE

LA JOLLA, CA 92037

BLATTNER ENERGY, LLC
392 COUNTY ROAD 50

AVON, MINNESOTA 56310

SNZY-IS0-R-OL0-R00-01

A

SUNZIA AC
 SWITCHYARD

SWITCHING DIAGRAM

C. BYE
T. ADAMS
D. SWARTZ
20.02726

REFERENCE

THIS DOCUMENT IS
FOR REFERENCE

ONLY. IT IS NOT TO BE
USED FOR

CONSTRUCTION.

PETE HEINRICH
SWITCHYARD

TORRANCE COUNTY,
NEW MEXICO

DEVICE FUNCTION
NUMBERS (ANSI C37.2)

NO. FUNCTION AND DEFINITION
11 MULTIFUNCTION

21 DISTANCE

21G GROUND DISTANCE

24 VOLTS PER HERTZ

25 SYNCH. CHECK (HOT LINE/DEAD BUS)

26Q OIL TEMPERATURE THERMOMETER

27 UNDERVOLTAGE

27B DEAD BUS (SYNCH. CHECK)

46 REVERSE PHASE LOCK-OUT

49T TRANSFORMER THERMAL RELAY

50 INSTANTANEOUS OVERCURRENT

50G GROUND INSTANTANEOUS OVERCURRENT

50BF BREAKER FAILURE

51 AC TIME OVERCURRENT

51P PHASE AC TIME OVERCURRENT

51G GROUND AC TIME OVERCURRENT

51N NEUTRAL TIME OVERCURRENT

52 AC CIRCUIT BREAKER

59 OVERVOLTAGE

59N NEUTRAL VOLTAGE DISPLACEMENT

59L HOT LINE (SYNCH. CHECK)

59B HOT BUS (SYNCH. CHECK)

62 TIMING RELAY

63 TRANSFORMER PRESSURE RELAY

64 GROUND FAULT

67P AC DIRECTIONAL OVERCURRENT

67G GROUND DIRECTIONAL OVERCURRENT

71Q OIL LEVEL INDICATOR DEVICE

81 FREQUENCY

86B BUS LOCK-OUT RELAY

86BF BREAKER FAILURE LOCK-OUT RELAY

86T TRANSFORMER LOCK-OUT RELAY

87 DIFFERENTIAL

87L LINE DIFFERENTIAL

87B BUS DIFFERENTIAL

87T TRANSFORMER DIFFERENTIAL

87N RESTRICTED EARTH FAULT

87V ZERO SEQ. VOLTAGE DIFFERENTIAL

89 LINE DISCONNECT SWITCH

90 REGULATING DEVICE

DEVICE LEGEND

MOTOR OPERATED
DISCONNECT SWITCH

SF6 OR VACUUM
CIRCUIT BREAKER

COUPLING CAPACITOR
VOLTAGE TRANSFORMER

SURGE ARRESTER

M

CURRENT TRANSFORMER

N

E

S

W

NOTES:
1. NOT USED.

2. CCVT RATINGS:
(3-1Ø CCVTS)
207,000:115/69V
1800/3000:1:1
0.15% @ W,X,Y,Z

3. METERING CT RATINGS:
600:5A SR
RF=4.0
0.15SB1.8
EXTENDED RANGE: METERING CT'S WILL HAVE
0.15% ACCURACY FROM 1% OF NOMINAL
THROUGH THE RATING FACTOR.

4. SUNZIA WIND TO PROCURE AND INSTALL
CONDUCTORS/BUS CONNECTIONS ON HVDC
INTERCONNECT SWITCHYARD DEADEND
STRUCTURES.

A 07/05/25 FOR REFERENCE ONLY UEI
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WESTERN SPIRIT WIND
 SWITCHYARD

SWITCHING DIAGRAM

C. BYE
T. ADAMS
D. SWARTZ
20.02726

REFERENCE

THIS DOCUMENT IS
FOR REFERENCE

ONLY. IT IS NOT TO BE
USED FOR

CONSTRUCTION.

WESTERN SPIRIT
SWITCHYARD

TORRANCE & LINCOLN COUNTY,
NEW MEXICO

DEVICE LEGEND

MOTOR OPERATED
DISCONNECT SWITCH

SF6 OR VACUUM
CIRCUIT BREAKER

COUPLING CAPACITOR
VOLTAGE TRANSFORMER
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NOTES:
1. NOT USED.
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24.02050

BOLO TRANSMISSION
PROJECT

TORRANCE COUNTY, NEW MEXICO

TRANSMISSION LINE
BLOWOUT HORIZONTAL

CLEARANCE CALCULATIONS

A

Ulteig Engineering
Project Name: SunZia 345kV GenTie Transmission Line 
Required NESC Horizontal Clearances - Rule 234B1a & 234B1b
Engineer: Greg Parent
Date: 11-03-21

(VN) = Nominal Operating Voltage Phase-Phase (kV)

(VM) = Max Transient Overvoltage Phase-Phase (kV)

(Elev) = Design Elevation (ft)

(CHAR) = Required Horizontal Clearance At Rest (ft) NESC RULE 234B1a

(CH@6psf) = Required Horizontal Clearance under 6psf (ft) NESC RULE 234B1b

(CH@100mph) = Recommended Horizontal Clearance under 100mph

≔VN 345 kV

≔VM =⋅1.05 VN 362.25 kV

≔Elev 7200 ft

≔ElevDESIGN if (( ,,<Elev 3300 ft 3300 ft Elev)) =ElevDESIGN 7200 ft

≔CHAR ++7.5 ft ⋅(((( -50 kV 22 kV))))
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=CHAR 14.386 ft

≔CH@6psf ++4.5 ft ⋅(((( -50 kV 22 kV))))
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Assuming 10kV per inch  
dielectric constant for air

=CH@100mph 3.388 ft

BOLO

6-18-2025
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TOTAL REQUIRED ROW WIDTH AT REST 53.3'

14.4' 14.4'12.3' 12.3'
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CENTERLINE OF
POLE)

(CONDUCTOR
ATTACHMENT
OFFSET FROM

CENTERLINE OF
POLE)

BOL-TRN-ROW-BO-02

TRANSMISSION LINE
BLOWOUT (2) 954KCMIL

DOUBLE CIRCUIT
MONOPOLE TANGENT
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24.02050

BOLO TRANSMISSION
PROJECT

TORRANCE COUNTY, NEW MEXICO

A XX/XX/2025 PRC TESTIMONY EXHIBIT UEI

       

       

STRUCTURE AND CONDUCTOR INFORMATION:

OPERATIONAL VOLTAGE = 345KV
STRUCTURE TYPE = DOUBLE CIRCUIT STEEL MONOPOLE
INSULATOR TYPE = V-STRING SUSPENSION INSULATOR
MAXIMUM DESIGN SPAN = 1300FT
CONDUCTOR TYPE = BUNDLED (2) 954KCMIL ACSR "CARDINAL"
NESC RULE ANALYZED = 234B1A
WEATHER CONDITION DISPLAYED = 0 PSF @ 60 DEG F

SCALE: N.T.S.

A
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12.3'

(CONDUCTOR
ATTACHMENT
OFFSET FROM

CENTERLINE OF
POLE)

(CONDUCTOR
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CLEARANCE
UNDER 6PSF
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17.5'11.4'

(CONDUCTOR
BLOWOUT)
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CLEARANCE
UNDER 6PSF
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TOTAL REQUIRED ROW WIDTH UNDER 6PSF WIND =  86.2'

1.9' (POLE DEFLECTION)

BOL-TRN-ROW-BO-03

TRANSMISSION LINE
BLOWOUT (2) 954KCMIL

DOUBLE CIRCUIT
MONOPOLE TANGENT
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BOLO TRANSMISSION
PROJECT

TORRANCE COUNTY, NEW MEXICO

A XX/XX/2025 PRC TESTIMONY EXHIBIT UEI

       

       

STRUCTURE AND CONDUCTOR INFORMATION:

OPERATIONAL VOLTAGE = 345KV
STRUCTURE TYPE = DOUBLE CIRCUIT STEEL MONOPOLE
INSULATOR TYPE = V-STRING SUSPENSION INSULATOR
MAXIMUM DESIGN SPAN = 1300FT
CONDUCTOR TYPE = BUNDLED (2) 954KCMIL ACSR "CARDINAL"
NESC RULE ANALYZED = 234B1B
WEATHER CONDITION DISPLAYED = 6 PSF @ 60 DEG F

A

SCALE: N.T.S.
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TOTAL REQUIRED ROW WIDTH UNDER 91MPH WIND = 119.0'

3.4'

16.1'32.8'
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(CONDUCTOR BLOWOUT) (CONDUCTOR SWING)
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TRANSMISSION LINE
BLOWOUT (2) 1272KCMIL

DOUBLE CIRCUIT
MONOPOLE TANGENT

DRAWING NUMBER: REVISION:

Project Number:

20
25

-0
7-

31

5575 DTC Parkway, Suite 200
Greenwood Village, Co 80111
Phone: 720.873.5700
Fax: 720.873.5701
www.ulteig.com

Bismarck - Denver - Detroit Lakes - Fargo - Sioux Falls - St. Paul

DateRev. ByDescription

PATTERN ENERGY GROUP
4225 EXECUTIVE SQUARE

LA JOLLA, CA 92037

 

 

24.02050

BOLO TRANSMISSION
PROJECT

TORRANCE COUNTY, NEW MEXICO
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A

SCALE: N.T.S.STRUCTURE AND CONDUCTOR INFORMATION:
OPERATIONAL VOLTAGE = 345KV
STRUCTURE TYPE = DOUBLE CIRCUIT STEEL MONOPOLE
INSULATOR TYPE = V-STRING SUSPENSION INSULATOR
MAXIMUM DESIGN SPAN = 1300FT
CONDUCTOR TYPE = BUNDLED (2) 1272KCMIL ACSR "PHEASANT"
NESC RULE ANALYZED = 250C EXTREME WIND
WEATHER CONDITION DISPLAYED = 91 MPH @ 60 DEG F
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TRANSMISSION LINE
GUYING FOOTPRINT
DOUBLE CIRCUIT (2)

POLE GUYED TANGENT
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BOLO TRANSMISSION
PROJECT

TORRANCE COUNTY, NEW MEXICO

STRUCTURE INFORMATION:

OPERATION NOMINAL VOLTAGE = 345KV
STRUCTURE TYPE = DOUBLE CIRCUIT (2) POLE GUYED HEAVY ANGLE DEADEND
INSULATOR TYPE = STRAIN INSULATORS
TYPICAL DESIGN SPAN = 800FT

A DOUBLE CIRCUIT (2) POLE GUYED HEAVY ANGLE DEADEND STRUCTURE USES
GUY WIRES TO RESIST THE LATERAL LOADS THAT ARE APPLIED TO THE
STRUCTURE FROM TENSIONED CONDUCTORS. THESE GUY WIRES EXTEND
DOWN AT AN ANGLE FROM THE POLE STRUCTURE TO THE GROUND LINE. EACH
GUY WIRE CONNECTS TO AN ANCHOR WHICH IS EMBEDDED INTO THE GROUND.

TO FIT THE "GUY WIRE FOOTPRINT" IN A 200FT ROW THE (2) POLE STRUCTURE IS
OCCASIONALLY OFFSET TOWARD THE INSIDE EDGE OF THE ROW. PLEASE SEE
THE DRAWINGS ABOVE AND TO THE RIGHT WHICH ILLUSTRATE THIS
STRUCTURE/ROW GEOMETRY.

PLAN VIEW OF DOUBLE CIRCUIT GUYED HEAVY ANGLE

ISOMETRIC VIEW OF DOUBLE CIRCUIT GUYED HEAVY ANGLE

ANCHORS (TYP)

STEEL POLE

CENTER OF ROW

EDGE OF ROW

GUY WIRES (TYP)

CONDUCTOR
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EMF AND AUDIBLE NOISE CALCULATIONS
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AUDIBLE NOISE (2)

954KCMIL DOUBLE CIRCUIT
TANGENT

DRAWING NUMBER: REVISION:

Project Number:

20
25

-0
5-

17

5575 DTC Parkway, Suite 200
Greenwood Village, Co 80111
Phone: 720.873.5700
Fax: 720.873.5701
www.ulteig.com

Bismarck - Denver - Detroit Lakes - Fargo - Sioux Falls - St. Paul

DateRev. ByDescription

PATTERN ENERGY GROUP
4225 EXECUTIVE SQUARE

LA JOLLA, CA 92037

 

 

24.02050

BOLO TRANSMISSION
PROJECT

TORRANCE COUNTY, NEW MEXICO

AUDIBLE NOISE CALCULATION FOR A DOUBLE CIRCUIT MONOPOLE TANGENT STRUCTURE WITH (2) 954KCMIL CONDUCTORS PER PHASE
PROJECT NAME: BOLO TRANSMISSION PROJECT
ENGINEER: GREG PARENT
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TRANSMISSION LINE
AUDIBLE NOISE (2)

954KCMIL DOUBLE CIRCUIT
GUYED DEADEND
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BOLO TRANSMISSION
PROJECT

TORRANCE COUNTY, NEW MEXICO

AUDIBLE NOISE CALCULATION FOR A DOUBLE CIRCUIT (2) POLE DEADEND STRUCTURE AT MIDSPAN WITH (2) 954KCMIL CONDUCTORS PER PHASE
PROJECT NAME: BOLO TRANSMISSION PROJECT
ENGINEER: GREG PARENT

A

Jeff.Mikla
Snapshot

GREG.PARENT
Text Box
PAGE 14 OF 16



BOL-TRN-ROW-AN-03

A XX/XX/2025 PRC TESTIMONY EXHIBIT UEI

       

       

TRANSMISSION LINE
AUDIBLE NOISE (2)

954KCMIL DOUBLE CIRCUIT
GUYED DEADEND

DRAWING NUMBER: REVISION:

Project Number:

20
25

-0
5-

17

5575 DTC Parkway, Suite 200
Greenwood Village, Co 80111
Phone: 720.873.5700
Fax: 720.873.5701
www.ulteig.com

Bismarck - Denver - Detroit Lakes - Fargo - Sioux Falls - St. Paul

DateRev. ByDescription

PATTERN ENERGY GROUP
4225 EXECUTIVE SQUARE

LA JOLLA, CA 92037

 

 

24.02050

BOLO TRANSMISSION
PROJECT

TORRANCE COUNTY, NEW MEXICO

AUDIBLE NOISE CALCULATION FOR A DOUBLE CIRCUIT (2) POLE DEADEND STRUCTURE AT STRUCTURE WITH (2) 954KCMIL CONDUCTORS PER PHASE
PROJECT NAME: BOLO TRANSMISSION PROJECT
ENGINEER: GREG PARENT
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TRANSMISSION LINE
EMF SUMMARY

CALUCULATIONS

AUDIBLE NOISE, ELECTRIC FIELD AND MAGNETIC FLUX DENSITY RESULT SUMMARY PER STRUCTURE TYPE
PROJECT NAME: BOLO TRANSMISSION PROJECT
ENGINEER: GREG PARENT

A

 Left ROW 

[dB] Max [dB]

Right ROW 

[dB]

Left ROW 

[kV/m]

Max 

[kV/m]

Left ROW 

[kV/m]

Left ROW 

[mGauss]

Max 

[mGauss]

Left ROW 

[mGauss]

Engineer: GCP Date: 6/18/2025

Structure Type Conductor Type per Phase Proposed ROW Width 55* NA 55* 5** 10** 5** 9000*** 9000*** 9000***

345kV Double Circuit Monopole 

Tangent at midspan
(2) 954kcmil ACSR "CARDINAL" 200 54.9 60.2 54.9 0.1 5.6 0.1 14.1 323.0 23.5

345kV Double Circuit (2) Pole Deadend 

at midspan
(2) 954kcmil ACSR "CARDINAL" 200 53.6 58.3 54.2 0.1 6.5 0.1 22.7 385.1 43.9

345kV Double Circuit (2) Pole Deadend 

at Structure
(2) 954kcmil ACSR "CARDINAL" 200 51.9 53.8 51.0 0.6 2.2 0.2 49.9 136.6 23.1

NOTES:

* EPA - Information on Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety 

** IEEE C95-6 - Table 4

*** ICNIRP Figure 1 

Audible Noise Electric Field Magnetic Flux Density

Audible Noise and EMF Limits

Corona Wind Project - GenTie

Audible Noise and EMF Calculations
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