Name:_________________________________________

WAPA DSW Safety Grounding Update

July 18, 2006

EXAMPLE 1:
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TABLE 10.1

Cable Size Continuous Fault Time Fault Cureent
(AWG) Current (RMS) (cycles) Capability RMS
15 21,000
10 250
30 15,000





[image: image2.png]2006 PsSM Appendix X Table1 — pages 173 through 183

FAULT CURRENT NUMBER OF CABLES REQUIRED
AMPERES 1/0 2/0 4/0
BUS NAME (BUSKV| 3PH SLG MAX | SBS1 | LNS1 | SBS2 | LNS2 | SBS3 | LNS3
/ADAMS 115 51783 37546 51783 1 1 1 1





SBS1 means _____________________________________________________________

LNS1 means _____________________________________________________________

15 Cycle time in Table 10.1 is used for _________________________ grounds

30 Cycle time in Table 10.1 is used for _________________________ grounds

(Please circle TRUE or FALSE  below)

Appendix K Table 1 Line Grounds are used for faults beyond the substation.  TRUE   FALSE

(Please circle the correct column heading below)

The fault current column in Table 1 of Appendix K used for determining the number of ground cables 

to be used is:   3PH (3 phase)    SLG (sling line to ground)    MAX (maximum of 3PH and SLG)

The equation for the fault current capability of more than 1 ground cable is:

Fault Current Capability X Number of Cables X 0.9 

For the example at Adams shown above, how many 1/0 grounds are required for substation bus 

faults? ______

For the example at Adams shown above, how many 1/0 grounds are required for line faults in the 

substation? ______

Hint: The number of ground cables used must be below the Fault Current Capability for the number of cables used for the fault time applied (15 second or 30 second).

EXAMPLE 2:

[image: image3.png]2006 PSSM

TABLE 10.1

Cable Size Continuous Fault Time Fault Cureent
(AWG) Current (RMS) (cycles) Capability RMS
15 21,000
10 250
30 15,000





[image: image4.png]2006 PssM Appendix K Table1 — pages 173 through 183

FAULT CURRENT NUMBER OF CABLES REQUIRED
AMPERES 1/0 2/0 4/0
BUS NAME |BUSKV| 3PH SLG MAX | SBS1 | LNS1 | SBS2 | LNS2 | SBS3 | LNS3
IAGUAFS 230 | 419015 33394 41901.5 2 3 1 2





The equation for the fault current capability of more than 1 ground cable is:

Fault Current Capability X Number of Cables X 0.9 

For 1 1/0 conductor, the SBS1 limit is 21,000 Amps

For 2 1/0 conductors, the SBS1 limit is 21,000 X 2 X 0.9 = 37,800 Amps

For 3 1/0 conductors, the SBS1 limit is 21,000 X 3 X 0.9 = 56,700 Amps 
[image: image5.wmf]
For 4 1/0 conductors, the SBS1 limit is 21,000 X 4 X 0.9 = 75,600 Amps

For 1 1/0 conductor, the LNS1 limit is 15,000 Amps

For 2 1/0 conductors, the LNS1 limit is 15,000 X 2 X 0.9 = 27,000 Amps

For 3 1/0 conductors, the LNS1 limit is 15,000 X 3 X 0.9 = 40,500 Amps

For 4 1/0 conductors, the LNS1 limit is 15,000 X 4 X 0.9 = 54,000 Amps

For the example at Aquafs shown above, how many 1/0 grounds are required for substation bus 

faults? ______

For the example at Aquafs shown above, how many 1/0 grounds are required for line faults in the 

substation? ______

EXAMPLE 3:

[image: image6.png]2006 PssM Appendix K Table 2 — pages 154 through 100

MAXIMUM| MAXIMIUM |REQUIRED

HOME HOMEBUS| REMOTE | NUMBER | SERIES

aus |REMOTE | yome gus | Busky | REWCTE \krs| FAULT | BUSFAULT | OF2/0 |CAPACITOR

NO. . CURRENT | CURRENT | COPPER | BYPASSED
(AMPS) | (AMPS) | CABLES

2008 | 2047 |ADAMS 115  |APACHE 5178.3 13675.6 1





(Please circle TRUE or FALSE  below)

The number of 2/0 grounds in Table 2 are used for the entire line between the home bus and remote bus listed in Table 2 for the line.  TRUE   FALSE

Fill in the Blanks on the figure below using the Appendix K Table 2 entry shown above for the Adams to Apache line.

[image: image7.png]Home Bus Remote Bus

Substation name: Substation name:
Voltage is Voltage i kv
| 2/0 Ground Cables for Line |

Maximum Fault Current Maximum Fault Current
is Amps is Amps




EXAMPLE 4:

[image: image8.png]2006 pssM Appendix K Table 1 — pages 173 through 183

FAULT CURRENT NUMBER OF CABLES REQUIRED
AMPERES 1/0 2/0 4/0
BUS NAME |BUSKV| 3PH SLG MAX | SBS1 | LNS1 | SBS2 | LNS2 | SBS3 | LNS3
BUCKEYE 230 | 14638.5 9193.8 14638.5 1 1 1 1 1 1
LIBERTY 230 34925 23673.4 34925 2 3 2 2 1 2





[image: image9.png]2006 pssM Appendix K Table2 — pages 184 through 190

MAXIMUM| MAXIMIUM |REQUIRED

HOME HOMEBUS| REMOTE | NUMBER | SERIES

aus |REMOTE | yome gus | Busky | REWCTE \krs| FAULT | BUSFAULT | OF2/0 |CAPACITOR

NO. . CURRENT | CURRENT | COPPER | BYPASSED
(AMPS) | (AMPS) | CABLES

2116 | 2460 |BUCKEYE 230 |LIBERTY 1 14638.5 34925 2

2116 | 2460 LIBERTY 2 14638.5 34925 2





Using Table 1 and Table 2 in Appendix K, please answer the following questions:

How many 2/0 grounds are required on the Buckeye to Liberty line inside the Buckeye Substation? __

How many 2/0 grounds are required on the Buckeye to Liberty line inside the Liberty Substation? __

How many 2/0 grounds are required on the line between Liberty and Buckeye? ___

Using Table 1 and Table 2 in Appendix K, please fill in the blanks in the following figure:

[image: image10.png]Remote Bus
Home Bus Substation Name:
Substation Name: Cireuit 2

Voltage is kv Volta kv

2/0 Ground Cables for Line

Maximum Fault Current
is Amps
2/0 Ground Cables for Line

Remote Bus
Substation Name:

Circuit #

2/0 Ground Cables for Line |

Maximum Fault Current Maximum Fault Current
i Amps is Amps

2/0 Ground Cables for Line 2/0 Ground Cables for Line





EXAMPLE 5:

[image: image11.png]2006 pssM Appendix K Page 1 of Table 3 - page 192
TOTAL FAULT NO. OF 2/0
CCURRENT (AMPERES) HOMEBUS | CU CABLES|
PTIBUS SINGLE LN- | MAX. FAULT | REQ'D ON | PTI BUS CKT
NO. _|HOME BUS KV | THREEPHASE| T0-GD AMPS BUS NO. _|REMOTE BUS KV # | OWNER
138 [SHIPROCK. 345 251219 227924 25121.9 1 1556 [SAN JUAN 345 PSNM





[image: image12.png]2006 pssM_ Appendix K page 2 of Table 3 - page 193
NO. OF 2/0 COLUMNS A, B, C, AND D SHOW THE NUMBER OF 2/0 COPPER CABLES REMOTE
CU CABLES | REQUIRED BEYOND THE LISTED MILES FROM THE HOME BUS. BUSMAX. | TRANS'N
LINE | REQ'D AT A B C [ FAULT LINE MAX. | Cap
MILES | HOME BUS Miles Cables | Miles | Cables | Miles |Cables | Miles |Cables| AMPS | FAULT AMPS |Bypass|
20 2 2 grounding cables| 31635.9 31635.9





Using pages 1 and 2 of Table 3 in Appendix K shown above, please fill in the blanks in the following figure:

[image: image13.png]Home Bus Remote Bus

Substation name: Substation name:
Voltage is kv Voltage is kv
| 2/0 Ground Cables for Line |
Maximum Fault Current Maximum Fault Current
is Amps is Aumps

2/0 Ground Cables for Line

2/0 Ground Cables for Substation





EXAMPLE 6:

[image: image14.png]2006 PssM Appendix K Page 1 of Table 3 - page 102
TOTAL FAULT NO. OF 2/0
CCURRENT (AMPERES) HOMEBUS | CU CABLES|
PTIBUS SINGLE LN- | MAX. FAULT | REQ'D ON | PTI BUS CKT
NO. _|HOME BUS KV | THREEPHASE| T0-GD AMPS BUS NO. _|REMOTE BUS KV # | OWNER
2460 [LIBERTY 230 34925 236734 34925 2 2116 |BUCKEYE 230 DSW/





[image: image15.png]2006 PssM_ Appendix K Page 2 of Table 3 - page 193
NO. OF 2/0 COLUMNS A, B, C, AND D SHOW THE NUMBER OF 2/0 COPPER CABLES REMOTE
CU CABLES | REQUIRED BEYOND THE LISTED MILES FROM THE HOME BUS. BUSMAX. | TRANS'N
LINE | REQ'D AT A B C [ FAULT LINE MAX. | Cap
MILES | HOME BUS Miles Cables | Miles | Cables | Miles | Cables | Miles |Cables| AMPS | FAULT AMPS |Bypass
6.2 2 05 1 146385 34925





Using pages 1 and 2 of Table 3 in Appendix K shown above, please fill in the blanks in the following figure:

[image: image16.png]Remote Bus

Home Bus Substation name:
Substation name: iles from Home
Voltage is kv Voltage is kv
| miles from Home |
1

| 2/0 Ground Cables | 2/0 Ground Cables |

Maximum Fault Current Maximum Fault Current

is Amps i Amps

2/0 Ground Cables for Line

2/0 Ground Cables for Substation




EXAMPLE 7:

[image: image17.png]2006 PssM Appendix K Page 1 of Table 3 - page 102
TOTAL FAULT NO. OF 2/0
CCURRENT (AMPERES) HOMEBUS | CU CABLES|
PTIBUS SINGLE LN- | MAX. FAULT | REQ'D ON | PTI BUS CKT
NO. _|HOME BUS KV_|THREEPHASE| T0-GD AMPS BUS NO. _|REMOTE BUS kv # | OWNER
2973 [MEAD 525 30641 210476 30641 2 2974 [MKTPLACE 525 DSW
3007 _|PERKINS 525 JOINT





[image: image18.png]2006 PssM_ Appendix K Page 2 of Table 3 - page 193
NO. OF 2/0 COLUMNS A, B, C, AND D SHOW THE NUMBER OF 2/0 COPPER CABLES REMOTE
CU CABLES | REQUIRED BEYOND THE LISTED MILES FROM THE HOME BUS. BUSMAX. | TRANS'N
LINE | REQ'D AT A B C [ FAULT LINE MAX. | Cap
MILES | HOME BUS Miles Cables | Miles | Cables | Miles | Cables | Miles |Cables| AMPS | FAULT AMPS |Bypass)
13.1 2 84 3 391476 391476
2424 2 97 1 221.9 2 341385 341385 8s





Using pages 1 and 2 of Table 3 in Appendix K shown above, please fill in the blanks in the following figure:

[image: image19.png]Home Bus
Substation name:

Voltage is

kv

miles from Home
]

Remote Bus
Substation name:

miles from Home

Voltage is kv

2/0 Ground Cables

2/0 Ground Cables |
Maximum Fault Current
is Amps
Remote Bus
Substation name:
iles from Home

2/0 Cables

Voltage is KV
miles from Home miles from Home |
1 1
I I

2/0 Cables

Maximum Fault Current

is

Amps
2/0 Ground Cables for Line

2/0 Ground Cables for Substation

2/0 Cables |
Maximum Fault Current
is Amps




EXAMPLE 8:

[image: image20.png]2006 PssM Appendix K Page 1 of Table 3 - page 102

TOTAL FAULT NO.OF2/0
CURRENT (AMPERES) | HOMEBUS |CU GABLES|
PTIBUS SINGLE LN- | MAX. FAULT | REQ'D ON | PTIBUS KT

NO. |HOMEBUS | KV |THREEPHASE| TO-GD | AMPS BUS NO. |REMOTEBUS | KV | # | OWNER
2973 |MEAD 525 | 30641 210476 | 30641 2 2974 |MKTPLACE 525 DSW
3007 _[PERKINS 525 JOINT.
3007 |PERKINS 525 | 341385 | 277493 | 341385 2 2973 |VEAD 525 JOINT
2896 |WESTWING 525 JOINT





[image: image21.png]2006 PssM_ Appendix K Page 2 of Table 3 - page 193

N0, OF 2/0 COLUMINS A, B, C, AND D SHOW THE NUMBER OF 2/0 COPPER CABLES REMOTE

CU GABLES REQUIRED BEYOND THE LISTED MILES FROM THE HOME BUS. BUSMAX. | TRANSN
LINE | REQ'D AT A B C D FAULT | LINEMAX. | Cap
MILES | HOME BUS Miles Cables | Miles | Cables | Mikes |Cables | Miles |Cables| AMPS | FAULT AMPS |Bypass|
131 2 84 3 391476 | 391476
24| 2 97 1 |erg| 2 341385 | 341385 | yes
4] 2 145 1 [e37| 2 30641 | 341385 | yes
05 2|2 grounding cables 341385 | 341385





Using pages 1 and 2 of Table 3 in Appendix K shown above, please fill in the blanks in the following figures for the line from Mead to Perkins line and for the line from Perkins to Mead:

[image: image22.png]Remote Bus

Perking
H Bus -
Mead niles from Home
525KV 525KV
| miles from Home miles from Home |
] ]
1 1
2/0 Cables 2/0 Cables 2/0 Cables

Maximum Fault Current
is Amps

2/0 Ground Cables for Line

2/0 Ground Cables for Substation

Maximum Fault Current
is Amps

Remote Bus

Home Bus Mead
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| miles from Home miles from Home |
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