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November 17, 2017 
Ms. Barcy F. McNeal, Secretary 
Ohio Power Siting Board  
Docketing Division 
180 East Broad Street, 11th Floor 
Columbus, OH  43215 

 
Re: Case No. 13-197-EL-BGN, 16-1687-EL-BGA, and 17-1099-EL-BGA 

Trishe Wind Ohio, LLC 
Update to September 1, 2017 Filing Regarding Compliance with  
Condition 6 – Drawings for Final Design Plan  
 

Dear Ms. McNeal: 

Trishe Wind Ohio, LLC (“Applicant”) is certified to construct a wind-powered electric generation 
facility in Paulding County, Ohio (“Project”), in accordance with the December 16, 2013 Opinion, Order, 
and Certificate (“Certificate”) issued by the Ohio Power Siting Board.  

Condition 6 of the Certificate requires the Applicant, at least 30 days prior to the preconstruction 
conference, to submit to staff for review and acceptance, one set of detailed engineering drawings of the final 
project design, including the facility, temporary and permanent access roads, and any crane routes, 
construction staging areas, and any other associated facilities and access points.   

On September 1, 2017, Applicant filed a Notification of Compliance with Condition 6 of the 
Certificate.  This filing included 60% of the civil construction plans for wind turbine generators, access 
roads, drainage, and erosion control for the Project.  At this time, we are updating the September 1, 2017 
filing to include the 60% substation construction drawings, which are attached hereto.   

We are available, at your convenience, to answer any questions you may have. 
 

Respectfully submitted, 
 
/s/ William V. Vorys________ 
William V. Vorys (0093479) 
Christine M.T. Pirik (0029759) 
Terrence O’Donnell (0074213) 
Dickinson Wright PLLC 
150 East Gay Street, Suite 2400 
Columbus, Ohio 43215 
Phone: (614) 591-5461 
Email: wvorys@dickinsonwright.com 
 cpirik@dickinsonwright.com
 todonnell@dickinsonwright.com 
 

Enclosure      Attorneys for Trishe Wind Ohio, LLC 
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





























 







 











 


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3350 38th Avenue South
Fargo, North Dakota 58104
Phone: 701.280.8500
Fax: 701.237.3191
www.ulteig.com

 

 








PRELIMINARY
 















   

NOTES:
1. 1- 1/C 500 KCMIL CU (PER LINE AND NEUTRAL), 1- 4/0 AWG

CU (GROUND).

2. BREAKERS TO BE HID/SWD RATED.

3. BOND NEUTRAL TO GROUND IN AC PANEL.

4. BUILDING VENDOR TO UPDATE BUILDING BREAKER AND
CABLE SIZES AS NEEDED.

5. BLACK TO 'HOT
WHITE TO 'NEUTRAL'
GREEN TO 'GROUND'
RED IS TAPED SPARE

 


 























































































































 























































 
















 

 









PRELIMINARY
 











   

  





  LEGEND:
 - DETAIL, SEE CONDUIT DETAIL, DWG.

 - CONDUIT

 - (1) 240 WATT AREA LIGHT

- CONDUIT RUN NO.
  (SEE CONDUIT SCHEDULE)

- TRENCH DRAIN TILE

- 









 



 


 


 


 




 





 





































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








































 
















 

 









PRELIMINARY
 










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






















































 













 


















































 
















 

 









PRELIMINARY
 










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Project Number:







 

 









PRELIMINARY
 










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CONDUIT SCHEDULE
RUN NO. CONDUIT SIZE FROM TO

C1 - 2" 138V CCVTL1 J-BOX CABLE TRENCH

C2
1 3"

138KV MOD 89T1 CABLE TRENCH
2 3"

C3 - 2" SOUTH DEADEND LIGHT J-BOX NORTH DEADEND LIGHT J-BOX

C4 - 2" NORTH DEADEND LIGHT J-BOX CABLE TRENCH

C5

1 4"

138KV BREAKER 52T1 CABLE TRENCH2 4"

3 4"

C6

1 4"

138KV/34.5KV XFMR T1 CABLE TRENCH2 4"

3 4"

C7 - 6" PRIMARY STATION SERVICE PRIMARY AC FUSED DISCONNECT

C8 - 2" 34.5KV VTB1 CABLE TRENCH

C9
1 3"

34.5KV FEEDER BREAKER 4 CABLE TRENCH
2 3"

C10
1 3"

34.5KV FEEDER BREAKER 3 CABLE TRENCH
2 3"

C11
1 3"

34.5KV FEEDER BREAKER 2 CABLE TRENCH
2 3"

C12
1 3"

34.5KV FEEDER BREAKER 1 CABLE TRENCH
2 3"

C13
1 3"

34.5KV VAR BREAKER CABLE TRENCH
2 3"

C14
1 3"

34.5KV CAP SWITCHER 89C1 CABLE TRENCH
2 3"

C15 - 2" 34.5KV CAPACITOR VTC1 CABLE TRENCH

C16 - 8" 34.5KV COLLLECTOR FEEDER 4 10' OUTSIDE FENCE

C17 - 8" 34.5KV COLLLECTOR FEEDER 3 10' OUTSIDE FENCE

C18 - 8" 34.5KV COLLLECTOR FEEDER 2 10' OUTSIDE FENCE

C19 - 8" 34.5KV COLLLECTOR FEEDER 1 10' OUTSIDE FENCE

C20
1 6"

FIBER PATCH PANEL 10' OUTSIDE FENCE (FEEDER FIBER)
2 6"

C21 - 2" NORTH-WEST SHIELD POLE LIGHT CABLE TRENCH

C22 - 2" SOUTH-WEST SHIELD POLE LIGHT CABLE TRENCH

C23 - 2" CABLE TRENCH 10' OUTSIDE FENCE (FIBER)

C24 - 2" CABLE TRENCH 10' OUTSIDE FENCE (FIBER)

C25 - 2" FIBER PATCH PANEL 10' OUTSIDE FENCE (O&M BUILDING)

C26 - 6" SECONDARY AC FUSED DISCONNECT 10' OUTSIDE FENCE













       
















 



  











































































  

  











   















  








































 

 
















 



































































 


 


 



     








  




























      

       













 
 












  

 

 


 














 



  









  









         






































    






  

 




   
























      






















































     






















 




























     

   





 



































   



























































































                    











       














































      













 

  




 













   

   



















   
































 


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3350 38th Avenue South
Fargo, North Dakota 58104
Phone: 701.280.8500
Fax: 701.237.3191
www.ulteig.com

 

 









PRELIMINARY
 











   



DC PANEL 1















































DC PANEL 2



























































  










 






























































































































































































































































 







DC DISCONNECT






 













































































































































 


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3350 38th Avenue South
Fargo, North Dakota 58104
Phone: 701.280.8500
Fax: 701.237.3191
www.ulteig.com

 

 








PRELIMINARY
 





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NOTES:

1. VENDOR TO UPDATE BREAKER & CABLE
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



SECTION A-A





















 


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Phone: 701.280.8500
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 

 











PRELIMINARY
 











   






























14'12'2' 8'6'4'2' 10'0

SCALE  3/16" = 1'-0"



1. REFERENCE COLLECTION ONE LINE FOR
CABLE SIZES.


















   



SECTION B-B



 




























LIGHTING
J-BOX

F.S.



 





















 

 





   

  















STATION LIGHTING
F.S.







 





























  






















STATION LIGHTING
F.S.









 


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Fargo, North Dakota 58104
Phone: 701.280.8500
Fax: 701.237.3191
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 

 











PRELIMINARY
 











   

8'6'4'0 2' 10'2'

SCALE  1/4" = 1'-0"



1. REFERENCE COLLECTION ONE LINE FOR
CABLE SIZES.






































 


 









 













 











  













 




































PROVIDED BY
UNDERGROUND


























 









 















OIL CONTAINMENT







  





































































 


































 








 







 












       

        















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3350 38th Avenue South
Fargo, North Dakota 58104
Phone: 701.280.8500
Fax: 701.237.3191
www.ulteig.com

 

 











PRELIMINARY
 











   



























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SCALE  3/16" = 1'-0"



1. REFERENCE COLLECTION ONE LINE FOR
CABLE SIZES.







































































 


 













































































  





















































 























































 












































  


 













































 





 
















 

 









PRELIMINARY
 











   
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


















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

1. REFERENCE COLLECTION ONE LINE FOR
CABLE SIZES.
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
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



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MINOR MATERIAL

BUS, CONNECTORS, END CAPS & COUPLERS
Item # Quantity Description Manufacturer Catalog # Supplier

E01 - 4" SPS ALUMINUM TUBULAR BUS, SCH. 40, 6063-T6 ALLOY ALCOA 4" SPS ALUM. Contractor

E02 - 4" SPS ALUM., END CAP SEFCOR ABIR-64 Contractor

E03 AS REQ'D 4" SPS ALUM. TO 4" SPS ALUM. COUPLER-STANDARD SEFCOR WSC-6464 Contractor

CONDUCTORS

Item # Quantity Description Manufacturer Catalog # Supplier
E15 - #2, AWG, AAC 7 STRAND, CODE NAME "IRIS" SOUTHWIRE 2 AAC Contractor

E16 - 795 MCM AAC 61 STRAND, CODE NAME "LILAC" (BUS DAMPENING) SOUTHWIRE 795  AAC Contractor

E17 - 954 MCM ACSR 45/7 STRAND, CODE NAME "RAIL" SOUTHWIRE 954 ACSR Contractor

E18 - 1272 MCM AAC 61 STRAND, CODE NAME "NARCISSUS" SOUTHWIRE 1272 AAC Contractor

E19 - 3/8" 7 STRAND, EXTRA HIGH STRENGTH (EHS) OVERHEAD STATIC SHIELD WIRE SOUTHWIRE 3/8" EHS GUY Contractor

TERMINAL PADS, TEES, BUS SUPPORTS, CABLE SPACERS & DEADEND MATERIAL

Item # Quantity Description Manufacturer Catalog # Supplier

E27 - TEE CONNECTOR FOR 4" SPS ALUM. BUS TO 4-HOLE PAD, PERPENDICULAR SEFCOR WTFR-64-4B Contractor

E28 - TERMINAL PAD, WELDED 4" SPS ALUM. BUS TO NEMA 4-HOLE PAD, CENTER FORMED SEFCOR WFTC-64-4B Contractor

E29 - TEE CONNECTOR, WELDED, 4" SPS ALUM TO 4" SPS ALUM. SEFCOR WFTT-6464 Contractor

E30 - TEE CONNECTOR, BOLTED, 1272 MCM AAC TO 4-HOLE PAD SEFCOR ACF-43-4B Contractor

E31 - TERMINAL PAD, COMPRESSION, (1) #2 AWG AAC CABLE TO NEMA 2-HOLE PAD SEFCOR AL-292-2A Contractor

E32 - TERMINAL PAD, WELDED, (1) 1272 MCM AAC CABLE TO NEMA 4-HOLE PAD SEFCOR WFC-39-4B Contractor

E33 - TEE CONNECTOR FOR 4" SPS ALUM. BUS TO 2-HOLE PAD SEFCOR WTF-6269-2B Contractor

E34 - TEE CONNECTOR FOR 4" SPS ALUM. BUS TO 4-HOLE PAD, PARALLEL SEFCOR WTF-6269-4B Contractor

E35 - SINGLE PHASE CABLE POSITIONER ALUMA 51919 Contractor

E36 - TERMINAL PAD, WELDED 4" SPS ALUM. BUS TO NEMA 4-HOLE PAD, 90 DEG. SEFCOR WFT90-64-4B Contractor

E37 - TERMINAL PAD, WELDED, (2) 1272 MCM AAC CABLE TO NEMA 4-HOLE PAD SEFCOR WFC2-39-4B Contractor

E38 - BUS SUPPORT, CABLE TO INSULATOR, 1272 MCM AAC, 3" B.C. SEFCOR AVCA-43-3 Contractor

E39 - CABLE SPACER, (2) 1272 MCM AAC, 4" SPACING SEFCOR ASPC-41-4 Contractor

E40 - TERMINAL PAD, EXPANSION, 4" SPS ALUM. BUS TO 4-HOLE PAD, CENTER-FORMED SEFCOR WFXTC-64-4B Contractor

E41 - BUS SUPPORT, 4" SPS ALUM. BUS TO 3" B.C. INSULATOR SEFCOR WVTI-64-3 Contractor

E42 - TERMINAL PAD, WELDED, (1) 1272 MCM AAC CABLE TO NEMA 4-HOLE PAD, 45 DEG. SEFCOR WFC45-39-4A Contractor

E43 - TERMINAL PAD, COMPRESSION, (1) 1272 MCM AAC CABLE TO 4-HOLE PAD SEFCOR AL-1302-4B Contractor

E44 - COUPLER 4" SPS SCH. 40 TO 4" SPS SCH. 40 @ 90°, WELDED, ALUMINUM SEFCOR WLBI90-6464 Contractor

E45 - CABLE SPACER, (2) 1272 MCM AAC, 4-HOLE PAD SEFCOR ASPC-41-8-4B Contractor

E50 - TERMINATION KIT,  700-1500 MCM AL. 3M 7666-S-8 Contractor

E55 - BUS SUPPORT, WELDED, 4" SPS ALUM. BUS, SLIP OR RIGID, 3" B.C. SEFCOR ASWH-64-3-SE Contractor

E56 - BUS SUPPORT, WELDED, 4" SPS ALUM. BUS, SLIP OR RIGID, 5" B.C. SEFCOR WCTI-64-5 Contractor

E60 - TERMINAL PAD, COMPRESSION, (1) 1250 MCM AAC CABLE TO NEMA 4-HOLE PAD SEFCOR AL-1246-4B Contractor

CABLE TRENCH

Item # Quantity Description Manufacturer Catalog # Supplier

E65 AS REQ'D CABLE TRENCH PEDESTRIAN, 10' LONG, 24" WIDE, 24" DEEP TRENWA BP2424-120 Contractor

E66 AS REQ'D CABLE TRENCH PEDESTRIAN, LID,  CONCRETE, 24" WIDE TRENWA LP24-30 Contractor

E67 AS REQ'D CABLE TRENCH VAULT, 4'-6" LONG, 72" WIDE, 24" DEEP TRENWA - Contractor

E68 AS REQ'D CABLE TRENCH VAULT, LID CONCRETE, 72" WIDE TRENWA - Contractor

SUSPENSION INSULATOR ASSEMBLY

Item # Quantity Description Manufacturer Catalog # Supplier

E72 - INSULATOR, STRAIN, 49.1" LENGTH, 122" LEAKAGE, Y-CLEVIS BALL INSULATORS, 30K OHIO BRASS 5150081201 Contractor

E73 - SOCKET CLEVIS, 30K ULT, FOR ANSI 52-3 AND 52-5 BALL, 1-1/8" THROAT WIDTH HUBBELL SC-301 Contractor

E74 - COMPRESSION DEAD END ASSEMBLY, 954 ACSR RAIL, 15 DEG. TERMINAL PADS, DOUBLE
TONGUE, VERTICAL CLEVIS HUBBELL A101350 Contractor

MINOR MATERIAL

LIGHTING

Item # Quantity Description Manufacturer Catalog # Supplier

E80 4 LIGHTING, 250W SECURITY LIGHT, LRD, LAMPHOLDER AND MOUNTINGS, MULTIVOLT, GRAY AEL ACP1LED610AMVOLT5KTMGY Contractor
E81 4 LIGHT MOUNTING BRACKET HOLOPHANE BKT-1-PP Contractor

MISCELLANEOUS

Item # Quantity Description Manufacturer Catalog # Supplier

E85 AS REQ'D JUNCTION BOX, OUTDOOR RATED HOFFMAN AS REQ'D Contractor

E86 AS REQ'D TRANSITION PLATE, 2-HOLE PAD, ALUM. TO COPPER SEFCOR ATP-B Contractor

E87 AS REQ'D TRANSITION PLATE, 4-HOLE PAD, ALUM. TO COPPER SEFCOR ATP-D Contractor

E90 6 SHIELD WIRE Y-CLEVIS SEFCOR AH-1231 Contractor

E91 6 COMP. DEADEND, HORIZONTAL, 3/8" SHIELD WIRE DEADEND ANDERSON 86-1225-S Contractor

E94 12 CABLE FAULT INDICATOR SEL 1CRI-IR-DT-L Contractor

E95 12 WELDED, GROUNDING STUD SEFCOR WTS-6064 Contractor

MAJOR MATERIAL

Item # Quantity Description Manufacturer Catalog # Supplier

M01 12 138KV INSULATOR - 650 KV BIL, STANDARD STRENGTH, 5" BOLT CIRCLE TOP
 5" BOLT CIRCLE BOTTOM TR288 - - Contractor

M02 1 DISCONNECT SWITCH 138KV, 1200A, 650KV BIL, VERTICAL BREAK, VERTICAL MOUNTED,
MOTOR OPERATED - - Contractor

M03 1 CIRCUIT BREAKER, 138KV, 650KV BIL, 1200A, 40KA, SF6 - - Contractor

M04 1 MAIN POWER TRANSFORMER 138/34.5/13.8 KV, 70.2/93.6/117 MVA, ONAN/ONAF/ONAF - - Owner

M05 59 34.5 KV INSULATOR, 200 KV BIL, STANDARD STRENGTH, 3" BOLT CIRCLE TR210 - - Contractor

M06 1 FUSE HOLDER, SMD-20 VERTICAL-OFFSET STYLE S&C 192504-E Contractor

M07 1 STATION SERVICE, 75 KVA, 19,820V - 120/240V - - Contractor

M08 1 DISCONNECT SWITCH 34.5KV, 3000A, 200KV BIL, VERTICAL BREAK, WORM-GEAR OPERATED - - Contractor

M09 3 VOLTAGE TRANSFORMER, 34.5KV, 200KV BIL, SINGLE BUSHING, RATIO: 175/300:1,
ACC 0.3 WXY - - Contractor

M10 30 DISCONNECT SWITCH 34.5KV, 1200A, 200KV BIL, VERTICAL MOUNTED,
HOOKSTICK OPERATED - - Contractor

M11 4 GROUNDING CIRCUIT BREAKER, 34.5KV, 200KV BIL, 1200A, 25KA, VACUUM - - Contractor

M12 3 SURGE ARRESTER, 138KV, 88KV MCOV, STATION CLASS NEMA 4-HOLE CONNECTION,
UPRIGHT MOUNTING - - Contractor

M13 3 CAPACITOR COUPLED VOLTAGE TRANSFORMER, 138KV 80,500:115V/67.08V, 700/1200:1:1,
ACC 0.15 WXYZ - - Contractor

M14 1 NEUTRAL GROUNDING REACTOR, 34.5KV, 0.6 OHM, 600A MIN. - - Contractor

M15 12
SURGE ARRESTER, 30KV, 24.4KV MCOV, STATION CLASS, POLYMER TYPE NEMA 4-HOLE
CONNECTION, CANTILEVER MOUNTING - - Contractor

M16 2
CURRENT LIMITING FUSE                                                                                                      (1 SPARE)

MERSEN 9F59UBE271 Contractor

M17 2
FUSE, 34.5KV,  38KV MAX, 5E                                                                                               (1 SPARE)

S&C 614005 Contractor

M18 1 CIRCUIT BREAKER, 38KV, 200KV BIL, 1200A, 25KA, VACUUM - - Contractor

M19 1 SWITCHER, CAP, 38KV, 600A, 200KV BIL, 25 KA WITHSTAND - - Contractor

M20 1 CAPACITOR BANK, 4 MVAR, 34.5KV - - Contractor
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
















   

FOUNDATION SCHEDULE
MARK QTY DESCRIPTION DWG

P1 11

34.5KV SWITCH STAND
34.5KV 3ɸ BUS STAND

34.5KV NGR STAND
34.5KV CABLE TERMINATION STRUCTURE

138KV 1Ø LOW BUS STAND

NWO-F2-001

P2 6 34.5KV COLLECTION STRUCTURE NWO-F2-001

P3 2 138KV DEAD END NWO-F2-001

P4 8 EQUIPMENT ENCLOSURE NWO-F2-002

S1 5 34.5KV FEEDER BREAKER SLAB NWO-F6-001

S2 1 138KV BREAKER SLAB NWO-F6-001

S3 1 OIL CONTAINMENT TRANSFORMER SLAB NWO-F3-001

TBD

TBD

TBD

TBD

T.O.C.

TBD

TBD

TBD

S4 1 STAIR SUPPORT SLAB NWO-F3-001 TBD



28'24'4' 16'12'8'4' 20'0

SCALE  3/32" = 1'-0"

NWO-F6-001

NWO-F6-001

S5 1

S6 1
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





 



























 



 









 

 



 



 


 



 

 



 


 



 





 


 






 









 

 











PRELIMINARY
 




















 

















 



       







  

      

        

 

  

      

        

 

  

      

        

 

  

      

        

 









   







































  
































 













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

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


 

 












PRELIMINARY
 



















 




   
























































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


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
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 



 



 

 





 

 




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


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
















   





 


 


 


 

























 







 





































 





























































































 











































































 







 














































 



































 























 



 



 


 



 

 



 


 



 





 

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 


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


 
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


 
 
 






















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
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
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






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


 















 



 





 









 

 











PRELIMINARY
 






























 



       







  

      

 

  

      

 

  

      

      

      

 

  

      

      

      

 








 




 



   









 


























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



















































































































 



 



 


 



 

 
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

 










 




























 











 








 














 



 





 















  
 









 











































 






 

















 























 
























 
















 

 









PRELIMINARY
 











   
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CONC. MONUMENT
5/8" REBAR
(DISTURBED)

PARCEL No. 05-26-013-00
ALFRED & HELEN SHERER
D.V.  153 PG. 331
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Haviland
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STATE OF OHIO,
COUNTY OF PAULDING,
TOWNSHIP OF BLUE CREEK,
VILLAGE OF HAVILAND

LOCATED IN NE QTR OF NE QTR, SECTION 26,
TOWNSHIP 1 NORTH, RANGE 2 EAST
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LEGEND
POWER POLE

TELEPHONE/POWER POLE

DEADMAN/GUY POLE

CONC. MONUMENT FD.

OVERHEAD ELECTRIC
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RIGHT OF WAY

EDGE OF PAVEMENT

ELECTRIC LINE
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NORTH AMERICAN DATUM OF 1983 (2011)
COORDINATE SYSTEM IS OHIO STATE PLANE, NORTH ZONE

ELEVATIONS ARE BASED ON NAVD 88 AS DETERMINED BY THE
NGS (NATIONAL GEODETIC SURVEY).

B.M. #1:  ELEVATION = 736.13'

N=498,288.244      E=1,390,872.906

BRASS PLATE FOUND ON CONCRETE MONUMENT LOCATED ON
THE SOUTH PROPERTY LINE APPROXIMATELY 374' EAST OF
THE EDGE OF PAVEMENT OF C.R. 107.

B.M. #2:  ELEVATION = 735.84'

N=498,292.785   E=1,390,573.046

5/8" REBAR FOUND IN CONCRETE MONUMENT LOCATED ON
THE SOUTHWESTERLY CORNER OF THE 3.64 ACRE TRACT OF
THE OHIO POWER COMPANY AND BEING APPROXIMATELY 674'
EAST OF THE EDGE OF PAVEMENT OF C.R. 107.

CONTROL DATUM
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


 
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3350 38th Avenue South
Fargo, North Dakota 58104
Phone: 701.280.8500
Fax: 701.237.3191
www.ulteig.com

 

 









PRELIMINARY














   

o o o

o o o
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735 EXISTING CONTOUR

PROPOSED CONTOUR

EXISTING FENCE

PROPOSED FENCE

PROPOSED GRAVEL

PROPOSED
SUBSTATION

FINISHED GRADEF.G.









   

   

NOTE
CONTOURS ARE SHOWN IN ONE FOOT INTERVALS.

FIBER ROLL

SEE CULVERT DETAIL, SH. GD1-002



TYPICAL THRU DRIVEWAY
SCALE: NONE

STRIP EXISTING TOPSOIL
(THICKNESS VARIES)
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FINAL GRADE ELEV.  VARIES, SEE PLAN

12'

1

1
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ORIGINAL GRADE

12" BASE COURSE
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1

3

6" FINISH ROCK
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TOP OF FINISH ROCK (F.G. ELEVATION)

TYPICAL THRU SUBSTATION PAD
SCALE: NONE
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SCALE: NONE

COMPACTED GRANULAR MATERIAL
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B OUTSIDE DIAMETER

D INSIDE DIAMETER
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30" TO 60"

27" & SMALLER 3"
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Fargo, North Dakota 58104
Phone: 701.280.8500
Fax: 701.237.3191
www.ulteig.com

 

 









PRELIMINARY














   






















 


 


 



 











 

 


 

 

 


 

 

 









 

 


 


 






 



 

 





 
 

 
 
 
 



 

 





















































         




































































































































 





























































 
















 

 









PRELIMINARY
 











   



DETAIL, SEE GROUNDING DETAIL, DWG.

SUBSTATION FENCE w/ BARBS

GROUND ROD (3/4" X 30'-0")

#4/0 BARE COPPER (SOFT DRAWN)
18" BELOW GRADE

EXOTHERMIC TYPE CONNECTION







  

























 




 


 


 



 
Ω


 


 


 


 






 



 
 


 




 


 




 
 




 


 



 
 
 
 

  

  

 

  

  




  

  

 

 

 





 
































 

























 








 

 
























 











 


 








 







 












 

 

 






 




 




 




 







 




 

 

 
























 





 

 






 



 




 




 




 








 





 







 

























 










 




 










 













 
 





























 







 









 














 





 






 












  

 



























 




















 







 
















 

 









PRELIMINARY
 











   









 


 





















































 




















 






 






 



 











 



 














 












 

 



 






 

 



 



 





























 






 





 















 

 









PRELIMINARY
 











   






























  





























 
   





















 
































 
  






























 





















 






























 
  






































 
















 

 









PRELIMINARY
 











   





Item # Quantity Description Vendor Catalog #

G1 AS REQ'D WIRE, TIN PLATED SOLID COPPER, SOFT DRAWN, #2 BARE

G2 - UNUSED

G3 AS REQ'D WIRE, COPPER #4/0 BARE

G4 AS REQ'D GROUND ROD, COPPER WELD, 3/4"X10'-0" ERICO 633400

G5 AS REQ'D ULTRAWELD MOLD, 4/0 AWG CU TO 4/0 AWG CU TAP TEE CONNECTION HARGER RT-4/04/0B

G5A AS REQ'D SHOT, FOR ITEM G5 HARGER US150

G6 AS REQ'D ULTRAWELD MOLD, 4/0 AWG CU TO 4/0 TAP TEE CONNECTION HARGER PT-4/04/0B

G6A AS REQ'D SHOT, FOR ITEM G6 HARGER US200

G7 AS REQ'D ULTRAWELD MOLD, 4/0 AWG CU TO 4/0 AWG CROSS SECTION WITH FRAME HARGER XO-4/04/0Q

G7A AS REQ'D SHOT, FOR ITEM G7 HARGER US250

G8 AS REQ'D ULTRAWELD MOLD, 4/0 TO 4/0 THROUGH TO 3/4" ROD WITH FRAME HARGER GS-344/0P

G8A AS REQ'D SHOT, FOR ITEM G8 HARGER US150

G9 AS REQ'D COMPRESSION GROUND TERMINAL #4/0 CU TO 2-HOLE NEMA PAD BURNDY
HYLUG YGA28-2N

G10 AS REQ'D GROUND CONNECTOR #2 AWG CU TO 250 KCMIL BURNDY YCHC29TC29

G11 AS REQ'D BOLTED GROUND CONNECTOR #2/0 - 250 TO FLAT BURNDY GB29

G12 AS REQ'D BOLTED GROUND CONNECTOR (2) #4/0 TO FLAT SURFACE BURNDY GC2929

G13 AS REQ'D U-BOLT CLAMP FOR 2.375' O.D. LINE FENCE POST TO #2 CU BURNDY GD1826

G14 AS REQ'D U-BOLT CLAMP FOR 2.875" O.D. CORNER FENCE POST TO #2 CU BURNDY GD1926

G15 AS REQ'D U-BOLT CLAMP FOR 4" O.D. GATE FRAME TO #2 CU BURNDY GD2126

G16 AS REQ'D U-BOLT CLAMP FOR 1 5/8" O.D. GATE FRAME TO #2 CU BURNDY GAR1726

G17 AS REQ'D BRONZE BOLTED CONNECTOR FARGO GC 5000

G18 AS REQ'D FLEXIBLE TINNED COPPER GROUND BRAID 24" BURNDY BD24

G19 AS REQ'D U-BOLT CLAMP FOR 4" O.D. GATE FRAME TO BRAID BURNDY GG22-2

G20 AS REQ'D COMPRESSION GROUND TERMINAL, #2 TO FLAT BURNDY
HYLUG YGA2C-2TC38

G21 AS REQ'D BRONZE PARALLEL CONNECTOR #4/0 TO #2 MAIN AND TAP BLACKBURN CC402

G22 AS REQ'D U-BOLT CLAMP FOR 1 5/8" O.D. TO BRAID BURNDY GG17-15

G23 AS REQ'D GROUNDING PLATFORM
GRATING

PACIFIC OR
EQUIVALENT

19-W-4

G24 AS REQ'D PIPE GROUND CLAMP HARGER CPC1.5/2

G25 AS REQ'D GROUND ROD COUPLER, BRONZE ERICO CR34

G26 AS REQ'D BURNDY PDU-11-218/92-8DD





 









 

 












 











   



NOTES:
1. 138/34.5KV, 100MW WIND FARM
2. OLTC WILL REGULATE 34.5KV BUS VOLTAGE
3. WFMS = GE WIND FARM MANAGEMENT SYSTEM
4. 11V1 RELAY WILL TRIP 89C1 ONE SECOND

AFTER BREAKER 52V1 IS OPENED.
5. CAP SWITCHER IS NOT RATED TO INTERRUPT

FAULTS. NEUTRAL VOLTAGE UNBALANCE (87V)
TRIPS WILL TRIP THE SWITCHER ONLY IF A
FAULT DETECTOR IS NOT PICKED UP. IF A
FAULT IS DETECTED THE 52V1 BREAKER WILL
BE TRIPPED. ALL OTHER PROTECTIVE TRIPS
WILL TRIP BREAKER 52V1.

6. 11T1L IS WIRED IN REVERSE POLARITY

34.5KV BUS #1




















































































FEEDER 3




FEEDER 4











































































138KV LINE TO
HAVILAND INTERCONNECT

SUBSTATION

 






TRANSFORMER T1
138/34.5/13.8 KV

70.2/93.6/117 MVA
8.5% Z

HIGH-SIDE OLTC
+/- 16x 0.625%

Ω


M



















































































































86BFT1














































90



63 26Q 49T




86T1P






86T1S




































































FEEDER 2





































































































































































86C1

































PROTECTIVE RELAY TABLE
(REFER TO SW1-001 FOR DEVICE LEGEND AND ANSI FUNCTION LIST)

DEVICE NAME TYPE ANSI C37 FUNCTIONS
11T1H SEL-351 27B, 59L, 62BF

87T1P SEL-387A 51N, 51P, 87, 87N

87T1S SEL-387A 51N, 51P, 87, 87N

87B1 SEL-587Z 87B

11T1L SEL-351 67P, 67G

11F# SEL-351 27, 51G, 51P, 62BF, 67G, 67P, 59P

11V1 SEL-487V 27, 50G, 50P, 51G, 51P, 59, 62BF, 87V

87L1P GE L90 21P/G, 27, 59, 67G, 81, 87L

87L1S SEL-411L 21P/G, 27, 59, 67G, 81, 87L

















WFMS

























86TR1
HAV 






86TR2
HAV































FEEDER 1



















































































 


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 









PRELIMINARY
 











   

   














   











































































 


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 










PRELIMINARY
 





















  LEGEND:

BASE LINE INTERSECTION

FENCE



   

 






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

 





 









⅊

⅊

⅊

 


 


 ⅊

 ⅊ 



 ⅊ 



 





 

 



⅊ 

⅊ 

 

  

  


  

 





 
















 

 












PRELIMINARY
 



















 



 





 

 



⅊ 

⅊ 

 

 ⅊

   




























 

  


























































































   





 























 






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

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


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



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










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



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






 


























 


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













































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
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
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
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





























 



 



 
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

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
































 





























 




 

















 





 


 























℄











℄








⅊ 















 






 




℄

⅊













 















 












 





 














 























℄











℄








⅊ 















 






 



 




































 





 
















 

 












PRELIMINARY
 



















   







 


















































 





 










 










 














   












 








 





















 

















⅊



℄






















































 



⅊ 








℄











℄














































 













 


























 


 











































 






 























 





⅊
 )

⅊
⅊



⅊


⅊


⅊


 



























  



















 



⅊
























 













 



















 



 





























℄











℄








 

⅊


⅊ 















 






 



























 










 





 
















 

 












PRELIMINARY
 



















   








 






 































 






  












 












   













































 





 






















⅊



























 










 






⅊ 


 










⅊ 


























 

 


⅊
⅊


⅊ 

⅊ 

⅊
⅊






 














 ⅊ 



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






  




 









 

 













 



 







⅊

 



 ⅊











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

























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





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


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⅊
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

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⅊


⅊
⅊


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




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





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


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
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




 




















 

























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
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
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
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
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




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

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
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








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
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





















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




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
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
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



⅊

⅊






⅊

⅊

⅊
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
 





 
 









 







 


 





 


























































⅊ 


  


 








 
















 

 












PRELIMINARY
 



















   

















  



























  













 




















 






 



 

 








⅊

⅊







⅊








℄


















 






































 






 







 






 

  

































 
























 


















































 


 

  

 

 

  







 

 




















 
















 

 











PRELIMINARY
 



















   
























 

























 

 








































 


















 










 















 







 





 
















































































 



























 












 






 


























 

























































  



























  













 






 



 

 

 








 

 

 






 


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



PRELIMINARY
 



















   




 












   



















 

 
 

 














 

 






















































 





 





 













 












 
















 

















 








 
 


 























   


















 



































 







 




 






















 




























 
 






















 

  

 

 

  







 

 














 























  



























  













 















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DEVICE FUNCTION NUMBER LIST (ANSI C37.2)

NO. FUNCTION AND DEFINITION NO. FUNCTION AND DEFINITION
11 MULTIFUNCTION 59L HOT LINE (SYNCH. CHECK)

21 DISTANCE 59B HOT BUS (SYNCH. CHECK)

21G GROUND DISTANCE �2 TIMING RELAY
24 VOLTS PER HERTZ �3 TRANSFORMER PRESSURE RELAY
25 SYNCH. CHECK (HOT LINE/DEAD BUS) �4 GROUND FAULT

2�� OIL TEMPERATURE THERMOMETER �7P AC DIRECTIONAL OVERCURRENT
27 UNDERVOLTAGE �7G GROUND DIRECTIONAL OVERCURRENT

27B DEAD BUS (SYNCH. CHECK) 71� OIL LEVEL INDICATOR DEVICE

4� REVERSE PHASE LOCK-OUT 81 FRE�UENCY
49T TRANSFORMER THERMAL RELAY 8�B BUS LOCK-OUT RELAY
50 INSTANTANEOUS OVERCURRENT 8�BF BREAKER FAILURE LOCK-OUT RELAY

50G GROUND INSTANTANEOUS OVERCURRENT 8�T TRANSFORMER LOCK-OUT RELAY
50BF BREAKER FAILURE 87 DIFFERENTIAL

51 AC TIME OVERCURRENT 87L LINE DIFFERENTIAL
51P PHASE AC TIME OVERCURRENT 87B BUS DIFFERENTIAL
51G GROUND AC TIME OVERCURRENT 87T TRANSFORMER DIFFERENTIAL
51N NEUTRAL TIME OVERCURRENT 87N RESTRICTED EARTH FAULT
52 AC CIRCUIT BREAKER 87V ZERO SE�. VOLTAGE DIFFERENTIAL
59 OVERVOLTAGE 89 LINE DISCONNECT SWITCH

59N NEUTRAL VOLTAGE DISPLACEMENT 90 REGULATING DEVICE
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