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Spreadsheet for Dispatch Control of Power Factor

CHART FOR DETERMINING WHEN TO SWITCH ON CAPACITOR BANK WHEN THERE IS A LAGGING SYSTEM POWER FACTOR
(>»5000 KVAR) AND WHEN SYSTEM LOAD IS INCREASING

TRCEM21505
CAPACITOR MEW CAPACITOR MNEW
LEADINGOR [ EVARTO MNEW POWER | LEADING OF LEADINGOR [ KWARTO MNEW POWER | LEADING OF
Kl EVAR F.F. LAGGIMNG TURMN O KvaR | FACTOR LAGGIMNG ' EYAR PF. LAGGIMNG TURMN Of EYAR | FACTOR LAGGIMNG
1000 9497 07082 LAGGING 200 -203 0.9200] LEADING 000 468 08033) LAGGING E00 142 0.9300) LEADING
1500 895| 08586) LAGGING 200 -305 0.9200] LEADING 1600 386 0.9654) LAGGING E00 -214 09300 LEADING
2000 15 09033 LAGGING 1200 -285 0.3300] LEADING 2000 383 08307) LAGGING 500 -201 0.9350) LEADING
2600 5943 05343) LAGGING 200 -261 0.9350| LEADING 2500 343 05304) LAGGING 600 -251 04350) LEADING
3000 993 05573) LAGGING 200 =301 0.9350| LEADING 3000 233 03351 LAGGING 600 =301 04350) LEADING
3600 243 09713 LAGGEING 1200 -361 0.9350| LEADING 3500 328 0.9%56) LAGGING EO0 272 09370] LEADING
4000 798| 09807) LAGGING 1200 -402 0.9350| LEADING 4000 347 09363 LAGGING EO0 -263 09380] LEADING
4600 48| 09265 LAGGEING 1200 -452 0.9350| LEADING 4500 316| 09376 LAGGING EO0 -285 09380] LEADING
5000 B95|  00904) LAGGING 1200 502 0.9950] LEADING 5000 76| 09972) LAGGING E00 -224 0.9930) LEADING
B&00 E48] 09931 LAGGING 1200 552 0.9950] LEADING 5500 54| 09973 LAGGING E00 246 0.9930) LEADING
E000 T34 09926) LAGGING 200 466 0.8370] LEADING EO00 33| 09385 LAGGING E00 269 09330) LEADING
E&OO B35 09343 LAGGING 200 505 0.9370] LEADING EE00 03] 08353) LAGGING E00 -291 09330) LEADING
Tooa B57| 09356 LAGGING 1200 543 0.3370] LEADING T000 287 08332) LAGGING 500 =33 04330] LEADING
7500 Bl&[ 09366 LAGGING 200 542 0.9370| LEADING 7500 264 09334) LAGGING 600 336 04330) LEADING
5000 73] 09374) LAGGING 200 -B21 0.9370| LEADING 4000 242 09335) LAGGING 600 -358 04330) LEADING
2600 540 09380) LAGGEING 1200 -BED 0.9370| LEADING 2500 33| 09992 LAGGING EO0 -ZE3 09335 LEADING
3000 B01[ 093856 LAGGING 1200 -633 0.9370| LEADING 3000 316| 09394 LAGGING EO0 -285 09335 LEADING
3600 42| 09388 LAGGEING 1200 738 0.9370| LEADING 3500 233| 09935) LAGGING EO0 -301 09335 LEADING
10000 424 09991 LAGGING 200 -FrE 0.9970] LEADING 10000 284| 09936 LAGGING E00 -3E 09995 LEADING

DPERATING GUIDELINES:
1. DURING THE SUMMER. TURN ON 1200 K¥AR SWITCHED BANKS BEFORE UTILIZING 600 K¥YAR SWITCHED BANKS.
2. DURING THE WINTER, UTILIZE 1200 AND 600 K¥AR SWITCHED BANKS AS NEEDED TO CONTROL POWER FACTOR.

3. DOCUMENT ANY FEEDER THAT NEEDS ADDITIONAL CAPACITORS OR SWITCHED BANKS AND FORWARD THESE RECOMMENDATIONS TO ENGINEERING
ALDNG WITH SCREEN PRINTS FROM THE CAPACITOR SCREEN.

CHART FOR DETERMINING WHEN TO SWITCH OFF CAPACITOR BANK WHEN SYSTEM LOAD IS DECREASING

CAPACITOR MEW CAPACITOR MNEW
LEADINGOR [ EVARTO MNEW POWER | LEADING OF LEADINGOR [ KWARTO MNEW POWER | LEADING OF
Kl EVAR F.F. LAGGIMNG TURMOFF | KVAR | FACTOR LAGGIMNG ' EYAR PF. LAGGIMNG TURMOFF | EVAR | FACTOR LAGGIMNG
1000 -251|  05700) LEADING 200 949 0.7262) LAGGING 000 261 0.48700] LEADING E00 343 0.9440) LAGGING
1500 376 0.8700)  LEADING 200 24 0.8764] LAGGING 1600 -305) 0.8300] LEADING E00 295 0.9812] LAGGING
2000 =360 03550 LEADING 200 850 0.9204) LAGGING 2000 -246) 0.9325] LEADING 500 354 05347) LAGGING
2600 438 03350 LEADING 200 TE2 0.9565) LAGGING 2500 -308) 0.5325] LEADING 600 232 05332) LAGGING
3000 526|  0.3850]  LEADING 1200 E74 0.9756| LAGGING 3000 =301 0.8350]  LEADING 500 233 0.9351] LAGGING
3600 -B13| 035860) LEADING 1200 527 0.9262) LAGGING 3500 361  0.8350] LEADING EO0 243 09375 LAGGEING
4000 570]  0.3300]  LEADING 1200 B30 0.9878) LAGGING 4000 -283) 0.85975] LEADING EO0 i 09363) LAGGEING
4500 -E41]  09900] LEADING 1200 559 0.9924| LAGGING 4500 -33| 08975]  LEADING E00 28 09981 LAGGING
5000 SH2| 05900)  LEADING 1200 482 0.9953) LAGGING 5000 -224) 0.9930) LEADING E00 376 09972) LAGGING
B&00 T84 0.9900)  LEADING 1200 418 09971  LAGGING 5500 -246)  0.9930) LEADING E00 354 09979 LAGGING
E000 856 09300 LEADING 200 45 0.9334) LAGGING EO00 -269) 0.5330] LEADING E00 a3 09985 LAGGING
E&OO -801] 059925 LEADING 200 333 059531 LAGGING EE00 291 0.8330] LEADING E00 303 099533) LAGGING
Tooa -862) 0.959256| LEADING 200 338 0.9388) LAGGING T000 -221] 05335 LEADING 500 3ra 09355 LAGGING
7500 924 0.35925| LEADING 200 276 0.9333) LAGGING 7500 -237) 0.5935] LEADING 600 363 05358) LAGGING
5000 985 0.9925| LEADING 1200 215 0.9336)| LAGGING 2000 -263) 09335 LEADING 500 347 0.9331] LAGGING
2600 -3356|  0.3340] LEADING 1200 265 0.9335) LAGGING 2500 -2E3) 0.8935] LEADING EO0 o] | 09332) LAGGEING
3000 -330] 03340 LEADING 1200 21 0.9337| LAGGING 3000 -180] 0.8333] LEADING EO0 420 09383) LAGGING
9500 -I045)  0.9940]  LEADING 1200 155 0.9999) LAGGING 9500 -190] 09938  LEADING E00 0 0.9991] LAGGING
10000 -og)  0.9940) LEADING 200 100 1.0000)  LAGGING 10000 -200) 0.5933] LEADING E00 400 09932) LAGGING

DPERATING GUIDELINES:
1. IF REQUIRED TO MAINTAIN A LAGGING SYSTEM POWER FACTOR, CAPACITORS CAN BE TURNED OFF OUTSIDE THE GUIDELINES DESIGNATED IN THIS
CHART.

2. WHEN LOADS ARE DECREASING IN THE SUMMER. TURN OFF 600 K¥AR CAPACITOR BANKS FIRST.
3. WHEN LOADS ARE DECREASING IN THE WINTER, MONITOR WHETHER TO TURN OFF THE 1200 K¥AR EANKS FIRST TO ADJUST THE POWER FACTOR AT
MINIMUM LOAD FOR THE FEEDER.

4. DOCUMENT ANY FEEDER THAT NEEDS CAPACITOR CHANGES AT MINIMUM LOADING AND FORWARD THESE RECOMMENDATIONS TO ENGINEERING ALONG
WITH SCREEN PRINTS FROM THE CAPACITOR SCREEMN.



Infinite Bus Fault Current Calculation

| A B C D E F G
1 | INFINITE BUS FAULT CURRENT CALCULATION
3 PROJECT NAME: | |
4 DATE: 9/25/2009
5  PROJECT COORDINATOR: | |
E !
7 REQUIRED DATA:
8 | THREE PHASE TRANSFORMER KVA: (IN KVA]
9 |TRANSFORMER PERCENT IMPEDANCE:
10 | SECONDARY LINE-TO-LINE VOLTAGE (ELL): (IN VOLTS)
11
12 | CALCULATIONS:
13 |I (FULL LOAD AMPS) I{FLA)=(KVA*1000)/(ELL*1.73)
SCA{SECONDARY) OR SHORT CIRCUIT AMPS
14 | AT SECONDARY BUS SCA{SECONDARY)=I{FLA)*100/PERCENT IMPEDANCE
15 |
16 | RESULTS:
17 || {FULL LOAD AMPS) #DIV/0!
18 | INFINITE BUS FAULT CURRENT #DIV/0!

19 |



RESIDENTIAL KWH TO KVA COMPARISON
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KVA
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RESIDENTIAL: SUMMER KVA BASED ON SQUARE FOOTAGE OF HOUSE
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Transformer Sizing Template




[ CLEARFORM

SUMMER RESIDENTIAL LOOP LOAD CALCULATION

Subdivision Design
NOTE: THIS CALCULATION IS ONLY FOR CONWENTIONAL (GAS/ELECTRIC) SUBDMISIONS
(ga S/e I ectr‘i C S u bd ivis i O n ) POWER FACTOR FOR SINGLE PHASE SUMMER LOADS IS 0.80

SUBDMNISION NAME: I
TOTAL MUMBER OF LOTS QN LOOP: |

DESIGNER NAME:

SPECIFIC DESIGN NOTES OR
COMMENTS:

LOAD CALCULATION METHOD:
ANERAGE SQUARE FOOTAGE:

|
NUMBER OF LOTS (SMALL SIDE)
NUIBER OF LOTS (LARGE SIDE)
[ oo |

CALCULATED ¥MWA PER LOT: 0.0

SMALL SIDE OF LOOP WILL BE DNWERSIFIED:

KA DEMAND:

M {NUMBER OF LOTS):
DWERSTY FACTOR:
TOTAL KWA:

LARGE SIDE OF LOOP WILL BE COLD LOAD PICKUP:

KA DEMAND: 0.0

N {HUMBER QF LOTS): 0
DWERSMY FACTOR: 1.635

COLD LOAD PICKUP FACTOR: 1.5
TOTAL KWA: 0.0

TOTAL LOOP EMERGENCY KWA: 0.0
SUMMER EMERGENCY AKMPS: 0.0

KEARNEY TYPE 200(N}
RECOMMENDED MINIMUM FUSE SIZE
(CONSERVATIVE FACTOR OF 125% 20

OVERLOAD USED FOR CALCULATION.
200(M) WILL HANDLE 150% WITHOUT
DAMAGE ACCORDING TO COQPER):

RECOMMENDED TRANSFORMER SIZES:

RECOMMENDED MINIMUM
LOTS| TRANSFORMER SIZE (IN K\WVA)

=
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Apartment Complex
Design (3 sheets)

A E C 5] E F G H J K L rl Tl [5]
1
:
3 DATE: ZEE00G 1502
4 | APARTMENT COMPLEX NAME: 1
5 DESIGHER NAME:
SPECIFIC DESIGN NOTES OR
COMMERTS:
2
7
% | AIE APARTMENT UNIT LDAD
TOTAL TOTAL APARTMENT
APARTMENT LOAD LOAD WITH
a WITHHEAT PURMP | RESISTARMCE HEAT
TOMNAGE | SUMMER | WINTER | SUMIMER: | WINTER
0 [ISEER)) KW Kl Kl Kl
1 10 25 28 25 43
1z 15 3.2 50 3.2 G
13 20 28 62 28 3.2
14 25 46 74 46 10.0
15 30 5.2 27 5.2 1y
G 35 5.3 33 5.3 135
17
12
[E
20 | SELECT: |
2
£
TOMMAGE| SUMMER | WINTEF:
= sEER)| KW Kt
24 10 0.0 [
5 15 0.0 00
26 20 0.0 [
27 25 0.0 [
28 30 0.0 [
B 35 0.0 [
£
El
32
TOTAL SURMMER | TOTAL WINTER
TOTAL | TOTALSUMMER | TOTAL WINTER | HOUSE |  SUMMER WINTER UNDIVERSIFED | UMDIVERSIFED
EUILDING MO.OF | UMDIVERSIFIED | UNDIVERSIFIED | METER |COMMERCIAL| COMMERCIAL| COMMERCIAL | COMMERCIAL
%  MUMEBER | 1.0TOM | 15TOM | 20TOMN | 25TON | 30TON| 35TON | UNTS APT K APT K Kt K Ko K Ko
34 1 [ ] [ [ i
36 0 ] 0 0 i
3 3 0 0 0 0 0
a7 4 0 0 0 0 0
35 5 0 0 0 0 0
39 3 0 0 0 0 i
40 7 0 0 0 0 i
4 3 0 0 0 0 i
42 ] 0 0 0 0 i
43 10 0 0 0 0 i
44 1 0 0 0 0 i
45 12 0 0 0 0 i
6 12 0 0 0 0 i
47 14 0 0 0 0 i
42 15 0 0 0 0 i
43 16 0 0 0 0 i
51 17 0 ] 0 0 i
5 12 0 ] 0 0 i
52 1 0 0 0 0 0
53 20 0 0 0 0 i
5
56
5E
57
5%
53
&0
&1
M 4+ M| LOAD CALCULATION TRAMSFORMER SIZING LOOP SIZING o



Apartment Complex
(continued)

[=rRR S R SRR SV RN SN R

(=2t

M 4 F H

DATE:

9/25/2009 16:02

APARTMENT COMPLEX NAME:|

0]

DESIGMER MAME:|

of

TRAMSFORMER
SIZE IN KVA

SUMMER
OVERLOAD
FACTOR

TAK. KVA
SUMMER LOAD

WINTER
OVERLOAD
FACTOR

A KVA
WINTER LOAD

.

o

[3%)
-l
m o in

=l n

[ L] g pary
[ ]
[ R e ]

130%
130%
130%
130%
130%
100%
100%

32.5
48.8
63.0
97.5
120.0
167.0
250.0

160%
160%
160%
160%
160%
120%
130%

400
G0.0
50.0
120.0
160.0
Pl
325.0

TRANSFORMERNO[_ 1

BUILDING
HNUWMBER

TOTAL NO. OF
UNITS

TOTAL SUMMER
UNDIVERSIFIED
APT KW

TOTAL WINTER
UNDIVERSIFIED
APT KW

TOTAL SUMMER
UMDIVERSIFED
COMMERCIAL
KW

UNDIVERSIFE
D
COMMERCIAL
KW

TOTAL

oo o oo oo

oo o oo oo

OO o oo oo

oo o oo oo

oo oo oo

SLMMER

WINTER

CALCULATED DIVERSIFIED KVA LOAD:

MINIMUW TRANSFORMER SIZE:

RECOMMEMNDED TRANSFORMER:

LOAD CALCULATION

TRANSFORMER SIZING

LODP SIZING

2
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32
33
34
35
36
37
38
39
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41
42
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44
45
45
47
48
43
50

51

LI B |

APARTMENT COMPLES MAME:|
DESIGMNER MAME: |

LOOP NUMEER:

SIDE 1: BUILDIMG MUMBER

TOTAL MO, OF UMITS

TOTAL SUMMER
UNDIVERSIFIED APT ki

TOTAL WINTER
UNOIVERSIFIED AFT
K

TOTAL SURMMER
UNDIVERSIFED
COMMERCIAL K

TOTAL WINTER
UNDIVERSIFED
COMMERCIAL K

TOTAL:

olo oo oo oo o oo

clooocoocooooo

oo oo oo o oo oo

clooocoocooooo

olo oo oo oo o oo

Apartment Complex
(continued)

APARTMENT UMITS

Conrl

ERCIAL

TOTAL

SUMMER

WINTER

SUMMER

WINTER

SUMMER

WINTER

CALCULATED DIVERSIFIED UNIT KXY A LOAD:

DIVERSIFIED AMPS

0.0

oo

0.0

0o

0o

i1}

[ COLO LOAD AMPS

0.0

oo

0.0

0o

0o

i1}

SIDE 2: BUILDING NUMBER

TOTAL MO, OF UMITS

TOTAL SUMMER
UNDIVERSIFIED &APT k'

TOTAL WINTER
UNOIVERSIFIED AFT
K/

TOTAL SUMMER
UNDIVERSIFED
COMMERCIAL K

TOTAL WINTER
UNDOIYERSIFED
COMMERCIAL K

TOTAL:

olo o oo oo oo oo

ol o cococooooo

ol 0 o0 o0 oo oo o

ol o cococooooo

olo o oo oo oo oo

APARTMEMT UMITS

Corl

ERCIAL

TOTAL

SUMMER

WINTER

SURMER

WINTER

SUMMER

WINTER

CALCULATED DIy

ERSIFIED UMIT KA LOAD:

CIVERSIFIED AMPS

COLD LOAD AMPS

0.0

00

0.0

0o

L]

00

SCEMARIO 1:
SCEMARIO 2:

0.0
0.0

00
00

SUMMER

WINTER

COLD LOAD AMPS:

CALCULATED SUMMER AND WINTER FUSE SIZE

RECOMMENDED FUSE SIZE:

LOAD CALCULATION

TRANSFORMER SIZING

LOOP SIZING -~ *J

WINTER: MULT BY 1.7 FOR COLD LOAD PICKUP
SUMMER: LEAYE COMMERCIAL AT 100 FOR COLD LOAD

1




Questions?




