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‘I Thermal limitations of feeders
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NOTES

CABLE SIZES BASED OM AWPACITY CALCULATIONS USING THE FOLLOWING
CONDITIONS:

COLLECTOR SYSTEM VOLTAGE 34.5 kv
NATIVE SOIL THERMAL RESISTIVITY OF 200°C—CM/W
SOL_AMBENT TEMPERATURE OF 25
FONER FAZTOR OF £.80
SOL COMPACTION SR OF STANDAAD PROCTOR DENSTY.
D BACKFILL REGIONS THERMAL RESISTMTY SHALL BE 130°C-CH/W OR

2. INSTALL A TRENGH GROUND CONDUCTOR AS IDENTIFIED IN TABLE.
3. ALL CABLES BURIED AT 3.5' DEFTH.

GE 170w XLE WTG (WIND TURBINE CENERATOR)
VET TOWER

PAD MOUNT GSU TRANSFORMER = 2000 kvA
345 w6300

3-WAY EODA JUNCTION B0 (J8)

2-WAY ABGNE-GROUND SPLICE BOX
(NOTE 4}

2-WAY BURED SPLICE BOX

5C CIRCUIT BREAKER

FAULT INDICATOR LOCATED BELOW THE EASE
ELBOW OR CASLE TERMIMATION,

TED WV (THD MCOV) MOV ELBOW ARRESTER

UNDERGROUND COLLECTOR CABLE

APPROVED EQUIVALENT

35

Kv CABLES

& TRENCH GROUND CONDUCTOR

CABLE
SIZE

CONDUCTOR
TIPE

INSULATIGN
TYPE

CONCENTRIC
NEUTRAL
(QTY—§GAUGE)

CIRCUIT LENGTH
(CIRCUT-FT)

TRENCH GROUND
‘CONDUCTOR
(QTY—FGUAGE)

TRENCH GROUND
LENGTH

(CIRCUM—

1/0 ANG

STRANDED AL

TRILPE

/2 on:

T-#18

54230

7-§8 COPPER CLAD

54230

</o Ans

STRANDED AL

TRILPE

EED

i

30000

748 COPPER CLAD

500 KOMIL

STRANDED AL

TRILPE

1/3 oM

18415

24790

NOT REQUIRED

30000

750 KeuIL

STRANDED AL

TRILPE

D

BRI

sa7mo

7-48 COPPER CLAD

38700

1000 KCMIL

STRANDED AL

TRILPE

/6 N

15§+

55070

NOT REQUIRED

TOTAL 222290

TOTAL: 122930

GE 1.70MW XLE
WIND TURBINE
ONE LINE DIAGRAM
DETAIL
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Thermal limitations of feeders
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‘I Thermal limitations of feeders
THERMAL DRYOUT CURVES

Native Soil Samples

26-7C (90%)
26-7C (liner)
41-1E (90%)

41-1E (liner)
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2 Conduit vs. direct buried
cables
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2 Buried in conduit vs direct buried cablesE=8Ws

Installation Type: Directly Buried

Ambient Soil Temperature at Installation Depth °C 25
Thermal Resistivity of Native Soil °C m/W 15
Non-Isothermal Earth surface modeling Enabled/Disabled Enabled
Ambient Air Temperature L 43
Moisture Migration (Soil Dry Out) Enabled/Disabled Enabled
Dry Soil Thermal Resistivity °C m/W 3.75
Critical Temperature °C 55

Summary Results




2 Buried in conduit vs direct buried cables
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2 Buried in conduit vs direct buried cablesE=8Ws

Installation Type: Duct Bank

Ambient Soil Temperature at Installation Depth
Thermal Resistivity of Native Soil

Duct Bank Width

Duct Bank Height

Duct Bank X Center

Duct Bank Y Center

Thermal Resistivity of Duct Bank

Summary Results




Buried in conduit vs direct buried cables

' Fq=60 Hz
R=IEC-228

Ambient temp.= 25.0°C

R=0.550 °C-M/W

2.083 feet
Native soil=0.550°C-M/W

1
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2 Buried in conduit vs direct buried cables
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Buried in Conduit Direct Buried

Figure 3. Feeders ampacity for Rho 1.2 °C m/W.




2 Buried in conduit vs direct buried cables
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Figure 6. Feeders ampacity for Rho ranging from 0.9to 2.1 *C m/W.




2 Buried in conduit vs direct buried cables

Buried in Conduic
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igure 7. Effect of the thermal backfill on a cable burried in a conduit.




3 Mulii-feeder french



3 Multi-feeder trench
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Figure 8. Collector feeders ampacity for cable buried in conduits and direct buried in soil with different Rho.




3 Multi-feeder trench

-==- CF11-IN CONDUIT
- =G - CF21-IN CONDUIT

- =/ = CF31-IN CONDUIT

<
Z
w
w
=
E
W
L
=
m
U

—&=—CF11

—e—CF21

—— CF31

Soil thermal resistivity Rho {deg. C cm/W}

Figure 9. Collector feeders ampacitv diagram for cable buried in conduit and direct buried.



4 Summary

. Most wind farm sites have collector feeders buried in conduits
at the substation, at road crossings or at the base of the wind
turbines

. The portion of the feeder in conduits generally exceed the 3 m
or 10% rule stated by the codes

. For the range of soil thermal resistivities found in North Americaq,
the cable buried in conduit has an ampacity lower than a
direct buried cable at all locations

. For multi-feeder tfrenches, the heat dissipation of all cables
renders invalid the differences in ampacity mentioned above.
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Questions?

Eduardo H. Enrique Tom Wier

Stantec Consulting Lid.

Peter N. Haub



