LOAD FLOW ANALYSIS OF ELECTRICAL DISTRIBUTION
SYSTEMS USING THE DIGITAL COMPUTER

R. D. HOESTENBACH
Shell Oil Company

INTRODUCTION

Electronic computers are widely used in the
solution of the problems of science and engi-
neering. This use is based on their ability to
operate at great speed, to produce accurate re-
sults, to store large quantities of information,
and to carry out long and complex sequences of
operations without human intervention. The
analysis of a large complex electrical distribu-
tion network is a “natural” for these machines.

All major utility companies have, or have ac-
cess to, one of these computer programs and use
them daily in their design and load distribution
control. In certain instances, they have assisted
customers by running one-shot system analyses
for design or major modification, when compu-
ter time was available. In the past few years,
however, the number of customers with large
centralized properties, waterflood operations,
and water source facilities has increased consid-
erably; during this same time the utility com-
panies’ ‘“‘inhouse” computer loads have also
increased considerably. This has led to the immi-
nent necessity for customer-owned computer
programs.

The purpose of this paper is to discuss one of
these typical programs, from inception to inter-
pretation. The program developed will be purely
hypothetical and may, or may not, fit a given
gystem; the technique, however, will be valid
for almost any system.

DISCUSSION
Program Utility

First, the role of the computer must be de-
fined. The computer is not going to be asked,
“How shall this system be designed?” but

rather, “How will the system perform under
this set of conditions, if constructed and opera-
ted in this manner?” The computer cannot enu-
merate the design considerations, specify the
operating conditions to be investigated, or de-
termine the goals. It can, however, predict the
performance of the engineer’s choices.

Second, what is desired from the computer
(program)? This will vary among companies;
for this presentation, several of the more com-
mon requirements will be assumed, (refer to Fig. 1):

1. Are the conductors overloaded, and are the
loads relatively balanced; what is the current
in each segment of the system?

2. Will adequate voltage be available for the
farthest load in the system?

3. For the location of power factor adjustment
devices, where is the major reactance in the
system?

4. Are the optimum conductors installed; what
are the I2R losses in each segment of the sys-
tem?

5. What will be the performance of the system
with future changes in loading, line routing,
voltage, etc.?

Program Construction

Several methods can be followed to develop a
program of this type. Additionally, there are sev-
eral mathematical formulas that can be used to
produce the desired information. The best pro-
gram should be the one that will produce accept-
able results with minimum computer run time.
Precision costs money, as do extensive table
look-ups. With a little planning, an acceptable
program can probably be developed that uses
each step (or formula) to develop data for each
succeeding formula in a smooth, consecutive or-
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der, without extensive subroutines and table

look-ups.

To start, compile a list of the information that
is desired from the program:
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variable.

Assuming the simplest formulas have been

. Alldata at one other Coincidence Factor, to be

FIG. 1—-EXAMPLE OILFIELD ELECTRICAL
SYSTEM - “CURRENT CONSTRUCTION”

(HP.)(746)

Ep = (ILM{Zag)(L)

. Current in each segment (] | )

. Voltage drop in each segment (E )
. Voltage at each point in the system (E ) KVA
KVA in each segment (KVA) 1000.
KW in each segment (KW, )

KVAR in each segment (KVAR)

I?R Losses in each segment (KW )

I2R Losses in each segment ($/Mo.)

. Total System, KW and $/Mo.

. All data at a Coincidence Factor (C.F.) of 1.0,

_ VIUL)EL)

KW = (KVA)(P.F.)

KWP =
1000.

134

' = TBEPFIEFF

KVAR = V(KVA)2—(KW)?

3012 (R)NL)

$/MO: = (KWp)(720)($/KWH)

found to be adequate for this program:

(2nd. Run: X C.F.}



Examination shows these formulas can form
a logical and workable sequential path if all the
required terms can be supplied as discrete input
data.

A second list should now be compiled, of the
information that can readily be supplied as input
data:

. HP of connected loads (HP.)

. System Feedpoint Voltage (initial E )
. Average system power factor (P.F.)

. Average system efficiency (EFF.)

. Segment lengths (L)

. Conductor resistance (R)

Avg. power cost ($/KWH.)

. The desired coincidence factor (C.F.)

001D U W~

Viewing this list, all the required terms can
readily be supplied except Z ,,, the 3-phase im-
pedance of each segment.:

Z3 4= V3(R cos © + X sin &)

X = line reactance, based on the equivalent spac-
ing.!

The simplest way to avoid table look-ups and
develop discrete input data for this term is to
construct a wire table, for the type construction
being used, similar to the following:

" THREE — PHASE IMPEDANCE ~
— CONVENTIONAL PRIMARY CONSTRUCTION —

EOUIVALENT SPACING =3 {A xBxC
_-_\:/:"JTTI. s

.8, AND C = CENTER - TO - GENTER
DISTANCES GF CONOUCTORS.

s ; T 3
o R | wesance | SRTE | e [amrs | avone | esser Josors arre arore Jomes
NOAM MAX OMMS/1.000 FT | 56 "gquiv SPACING
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The next step is to construct a flowchart based
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on the foregoing information:

(HP.)(746.) WRITE
W e——— NOOES,
VAE | )IP.FHEFF) [N
. WRITE
Ep=lILNZa gL o
WRITE
E~EL-Eg
Ep
1) E
cva. YIHIEY WRITE
1,000 KvA
WRITE
KW = {(KVA}{P.F.) Xw
P ] WRITE
KVAR = VIRVAIZ- [KWIZ
[ ) KW KVAR
30 IRARNLI R
e = 2L WRITE
1,000 KWp
$IMO. = (KWp1(720.)($/KWH) WRITE
$/MO.

Input Format

For ease in listing, the input data should be
divided into two groups: (1) Data common to each
segment, and beginning data (such as system
feedpoint voltage), and (2) Data peculiar to each
individual segment:

COMMON/BEGINNING DATA SEGMENT DATA

. SEGMENT LD.
. RESISTANCE/UNIT LENGTH

SYSTEM L.D. 1

SYSTEM FEEDPOINT VOLTAGE 2

AVG. SYSTEM POWER FACTOR 3

AVG. SYSTEM EFFICIENCY 4. CONDUCTOR L.D.
AVG. POWER COST/KWHR. 5. SKGMENT LENGTH
. COINCIDENCE FACTOR 6. LOAD HP.

PuAwn -

An input data coding form can now be con-
structed similar to that shown in Fig. 2.

Output Format

For ease in printing out, the output data should
appear in the same order as written out by the
computer; this will require a Coincidence Factor

.36 IMPEDANCE/UNIT LENGTH
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sub-heading and 10 data columns:

ASSUMING A COINCIDENCE FACTOR OF 0.70

FROM TO  CURRENT VOLTAGE VOLT. AT
NODE NODE AMPS. DROPS FROM NODE

TOTALS = ——— ———

Utilizing the foregoing data, the program can
now be written. Since there are so many different
computer languages and each computer program-
mer has his own thoughts on how a program
should be written, this paper will not attempt to
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present detailed programming. For illustration
purposes, however, a run has been made for the
example system in Fig. 1 (Tables 1 and 2). This
run purposely assumes #4 ACSR conductors
throughout, resulting in an obviously undersized,
overloaded configuration.

Interpretation

Interpretations are many and will vary de-
pending on the company. For this presentation
several of the more common factors will be eval-
uated.

At a Coincidence Factor of 0.70, run No. 1
(Table 2) shows over 2200 volts difference be-
tween the feedpoint voltage and the run voltage
at well No. 1 (an 18% drop); radiation losses alone
are in excess of $4700 per month.



—

Conductor resizing will be done on an eco-
nomic basis rather than on voltage drops. First, a
graph will be constructed (Figure 3) of the eco-
nomic current-carrying capacity of each conduc-
tor for this particular project, based on maximum
present value profit, taking into consideration
both the construction cost differential and the
radiation I?R loss differential.'' From this
curve, the optimum conductor size can quickly
be selected, based on the line currents in each
segment of the system.

Run No. 2 (Tables 3 and 4) with optimum con-
ductor sizes shows slightly over 700 volts differ-
ence (less than a 6% drop) and radiation losses
reduced to $565 per month.

Assuming $26,500 capital construction costs,
reconductoring should payout in 6-1/2 months
with a present value profit, before taxes, over a
10-year period, of $296,900, $273,600, and
$253,000, at interest rates of 10, 12, and 14% re-
spectively.

If desired, adequate starting voltage at well
No. 1 can quickly be evaluated by making one
more run, plugging in the starting horsepower
equivalent of the 150-hp motor

[HP _ (1 sTARTHVE)EL HP.F.)(EFF,) ]
746

then subtracting the transformer voltage drop.
The locations for the 2140 KVAC capacitors,
required to raise the average system power fac-
tor to 0.90, can now be selected. Scanning the
system reactance, points A, B, and C, Fig. 4,

appear to be the most preferred; one-third the
required capacitance, or roughly 700 KVAC, can
be installed at each of these locations.

Options

Any number of options can be utilized in the
construction of this program depending on per-
missible computer time and complexity. A few
of these options worthy of mention are:

1. Closed-loop system analysis utilizing the
Gauss-Seidel method for solving simultan-
eous equations ?

2. Automatic calculation of available starting
voltages under worst-case conditions

3. By means of table look-ups, wire sizes could
be computer-optimized.

4. For feeder and lateral protection design, fault
current calculations could be computed and
printed out.**

5. Utilizing a series of table look-ups, the more
accurate (and complex) formulas could be
utilized. 4
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TABLE 1—EXAMPLE OILFIELD TABLE 3—EXAMPLE OILFIELD

SYSTEM VOLTAGE- 12500.0 POVER FACTOR- .700 EFFICIENCY- .840 COST PER KWHR- § .00800 SYSTEM VOLTAGE- 12500.0 POWER FACTOR- .700 EFFICIENCY- .840 COST PLR KWHR- § .00800
INPUT DATA INPUT DATA

FROM  TO RESISTANCE/ 39 IMPEDANCE/ SEGMENT FROM NODE FROM TO RESISTANCE/ 3P IMPEDANCE/ SEGMENT FROM NODE
NODE  NODE UNIT LENGTH UNIT LENGTH CONDUCTOR L.D. LENGTR LOAD HP. NODE NODE UNIT LENGTH UNIT LENGTH CONDUCTOR I.D. LENGTH LOAD HP.
1 2 425 S710 #4 ACSR 1.320 150.000 1 2 425 L7110 #4 ACSR 1.320 150.000
2 3 L425 710 #4 ACSR 1.320 100,000 2 3 L425 710 #4 ACSR 1.320 100,000
3 4 L4125 710 44 ACSR 1.320 150.000 3 L425 7110 4 ACSR 1.320 150.000
L] 5 .425 710 #4 ACSR 1.320 100.000 s s 425 710 #4 ACSR 1.320 100.000
6 S 425 110 #4 ACSR 1.320 100.000 6 s 425 710 #4 ACSR 1.320 100,000
s 10 425 710 74 ACSR 1.320 150.000 s 10 267 sn1 #2 ACSR 1.320 150.000
7 8 425 710 #4 ACSR 1.320 150.000 7 s e 710 #4 ACSR 1.320 150.000
8 ® -425 .10 #4 ACSR 1.320 100.000 8 9 .425 710 #4 ACSR 1.320 100.000
9 10 425 .710 #4 ACSR 1.320 150.000 9 10 425 710 #4 ACSR 1.320 150.000
10 425 710 74 ACSR 1.320 150.000 1110 25 710 14 ACSR 1.320 156.000
01 -425 -710 4 ACSR 1.320 1oo. 000 10 15 L084 279 #4/0 ACSR 1.320 100.000
1213 .25 .710 #4 ACSR 1.320 100.000 2 13 (425 710 #4 ACSR 1.320 100,000
13 425 .710 #4 ACSR 1.320 150.000 13 1 l42s 710 #4 ACSR 1.320 150.000
14 15 425 .ne #4 ACSR 1.320 100,000 % 15 425 710 #4 ACSR 1.320 100.000
16 15 425 710 #4 ACSR 1.320 100.000 6 15 425 710 #4 ACSR 1.320 100.000
15 18 -425 -710 #4 ACSR 1.320 150.000 518 084 279 #4/0 ACSR 1.320 150.000
17 18 425 710 #4 ACSR 1.320 150.000 1718 425 710 #4 ACSR 1.320 150.000
18 27 .425 =710 #4 ACSR 1.320 100.000 18 27 084 279 #4/0 ACSR 1.320 100. 000
26 27 L4285 .710 4 ACSR 1.320 100.000 2 27 u2s 710 #4 ACSR 1.320 100.000
50 51 425 .710 #4 ACSR 1.320 100.000 50 s1 .425 .710 #6 ACSR 1.320 100.000
52 51 .25 710 #4 ACSR 1.320 100.000 52 51 425 710 #4 ACSR 1.320 100.000
51 48 425 .10 #4 ACSR 1.320 150.000 51 48 425 710 #4 ACSR 1.320 150.000
L 48 425 110 #4 ACSR 1.320 150.000 47 48 425 710 #4 ACSR 1.320 150.000
49 4“8 L4258 .10 #4 ACSR 1.320 150,000 49 48 425 .10 #4 ACSR 1.320 150.000
48 45 2425 710 #4 ACSR 1.320 100.000 48 45 267 521 #2 ACSR 1.320 100.000
W 4 428 710 #4 ACSR 1.320 100.000 PYE 425 710 #4 ACSR 1.320 100.000
LL] 45 .425 -710 14 ACSR 1.320 100,000 46 45 425 L710 #4 ACSR 1.320 160,000
45 36 L4625 -1710 #4 ACSR 1.320 150.000 45 36 (134 354 #2/0 ACSR 1.320 150.000
35 36 425 .710 #4 ACSR 1.320 150.000 35 36 425 710 ¥4 ACSR 1.320 150.000
36 27 425 710 #4 ACSR 1.320 100.000 36 27 084 279 #6/0 ACSR 1.320 100.000
27 28 -425 .70 #5 ACSR 1.320 150,000 271 28 .053 .21 #336.4 ACSR 1.320 150.000
19 28 L4625 -710 #4 ACSR 1.320 150.000 19 18 625 710 #4 2CSR 1.320 150.000
37 28 -625 -710 #4 ACSR 1.320 150.000 37 28 425 710 #4 ACSR 1.320 150.000
8 29 -425 -710 #4 ACSR 1.320 100.000 28 29 .053 .211 #336.4 ACSR 1.320 100.000
029 425 -710 #4 ACSR 1.320 100.000 20 29 425 710 #4 ACSR 1.320 100.000
38 29 625 .710 44 ACSR 1.320 100,000 38 29 25 710 #6 ACSR 1.320 100.000
28 30 -625 -710 #4 aCSR 1.320 150.000 29 30 .053 .21 #336.4 ACSR 1,320 150.000
21 30 425 .10 #4 ACSR 1.320 150,000 21 30 425 710 M4 ACSR 1.320 150.000
38 30 425 710 #4 ACSR 1.320 150.000 39 10 425 710 #4 ACSR 1.320 150.000
03 L4625 110 #i ACSR 1.320 100.000 30 31 .053 211 #336.4 ACSR 1.320 100.000
22 31 425 710 #4 ACSR 1.320 100.000 2 N 425 710 #4 ACSR 1.320 100.000
40 31 425 710 P4 ACSR 1.320 100.000 W0 31 425 710 #4 ACSR 1,320 100.000
1 32 425 <710 44 ACSR 1.320 150.000 31 32 053 211 #336.4 ACSR 1.320 150.000
23 32 425 110 #u ACSR 1.320 150,000 21 32 425 710 #4 ACSR 1.320 1560.000
41 32 425 710 #4 ACSR 1.320 150.000 a3 425 710 #4 ACSR 1.320 150,000
32 33 425 710 74 ACSR 1.320 100.000 12 33 053 211 #336.4 ACSR 1.320 100.000
2% 33 425 710 #4 ACSR 1.320 100.000 2% 3 25 710 #4 ACSR 1.320 100.000
42 11 L4625 710 #4 ACSR 1.320 100.000 52 33 425 710 #4 ACSR 1.320 100.000
13 34 425 710 44 ACSR 1.320 150.000 17 34 037 189 HATT.OMCH AA 1.320 150.000
25 34 425 710 #4 ACSR 1.320 150.000 25 34 425 710 #4 ACSR 1.320 150.000
43 34 425 10 #4 ACSR 1.320 150.000 43 34 425 .10 #4 ACSR 1.320 150.000
34 53 S -110 #4 ACSR 2.640 100.000 36 53 037 .189 #477.0MCM AA 2.640 100.000

TABLE 2—EXAMPLE OILFIELD, TABLE 4—EXAMPLE OILFIELD
RUN NO. 1 ASSUMING A COINCIDENCL FACTCR OF 0.70:

ASSUMING A COINCIDENCE FACTOR OF 0.70:

FROM  TO CURRENT ~ VOLTAGE ~ VOLT, AT Kva Ky RVAR LOSSES LOSSFS FROM  TO CURRENT ~ VOLTAGE  yOLT, AT KVA Ky, KVAR LOSSES LOSSES
NODE NODE AMPS DROPS FROM_NODE KWp $/MO. NODE  NODE AMPS DROPS FROM NODE K¥p $/M0
1 2 6.2 6.0 4 110.3 77.2 78.8 066 S .38 1 2 6.2 6.0 11790.9 126.6 88,6 90.4 L0665 .38
2 3 10.3 10.0 4 183.0 1281 130.7 (185 S 1.06 2 3 10.3 10,0 11796.9 210.5  147.4  150.) L85 S 1.0
3 4 16.4 16.0 . 292.3  204.6  208.7 728 272 3 “ 16.4 16.0  11807.0 335.4 234,88  239.5 w2208 22
4 5 20,5 20.0 4 365.9  256.2  261.3 7385 4,25 4 s 20.5 20,0 11823.0 419.8 2939 299.8 38§ 4.25
6 5 st 4.0 5 73.3 51,3 52.3 .03 s .17 6 5 4.1 W0 11839.0 84,1 58.9  60.1 030 s .17
510 30.8 0.0 5 $50.9  385.6  393,3 1.661 S 9.56 5 10 30,8 22,0 11843.0 631.8  442.3  451.1 1,043 §  6.01
7 8 6.2 6.0 5 110.9 77.6 79.1 066 5 .38 7 8 6.2 6.0 11833.0 127.1 89.0  90.8 L0665 .38
8 9 10.3 10.0 s 184.3  129.0  131.6 (185 s 1.06 8 9 10.3 10,0 11839.0 1.2 147.8  150.8 L85 5 1.06
9 10 16.4 16.0 s 293.7 205.6  209.7 WA72s 2,72 9 10 16.4 16.0  11845.0 136.6  235.6  240.3 472005 272
11 10 6.2 6.0 5 111.1 17.8 79.4 066§ 38 1L 10 6.2 6.0 11859.0 127.4 89.2  9L.0 066 S .38
w15 57.5 56.0 s 10314 722.0 73604 5.786  § 33,13 10 15 57.5 22,0 11865.0 1181.6  827.1 843.6 1,166 8 6.59
213 [t 4.0 5 3.7 51.6 52.6 .030 s 17 12 13 w1 4.0 11859.0 84.2 58.9  60.1 L0300 s .17
13 1 10.3 10.9 5 185.3 1297 132.3 L1855 1.06 13 14 10.3 10.0  11863.0 2116 1481 151.1 L85 $ 1.06
115 4.4 16.0 5 259.3 1815 185.1 L3625 2.08 14 15 146 140 11873.0 296.1  207.3 2114 L3628 2.08
615 4.1 4.0 5 73.9 1.7 52.7 030 s 17 16 15 4.1 4.0 11883.0 84.0 58.8  60.0 N30 s a7
15 18 82.1 80.1 5 1480.6  1036.4 1057.1  11.808 § 68.02 15 18 82.1 31,5 11887.0 1690.3  1183.2 1206.9 2,33 § 13.4b
17 i 6.2 6.0 3 112.6 78.8 80.4 -066 § 38 17 18 6.2 6.0 11912.5 127.9 89.5 91.3 L0686 § .38
18 27 92.4 90.1 6 1679.2  175.4  178.9 14,945 § 66.08 18 27 92.4 35,4 11918.5 1907.4  1335.2 1361.9 2.9% § 17.01
26 27 4. 4.0 5 79.1 52.6 53.7 030§ 17 26 27 4.1 4.0 11949.9 84.9 59.4 60.6 L0300 § 17
50 sl 4.1 4.0 5 76.1 51.9 52.9 2030 s 17 50 51 i1 4.0 11870.7 8.3 59.0  60.2 L0305 L7
52 51 41 40 5 741 51.9 52.9 030§ 17 52 s1 4.1 4.0 11870.7 84.3 59.0  60.2 030 5 .17
51 48 164 16.0 5 260.4  182.3  186.0 362 S 2,08 51 48 14,4 16,0 11874.7 296.2  207.3  211.4 362 5 2.08
47 48 6.2 6.0 5 112.2 78.5 80.1 086 S 38 47 8 6.2 6.0 11882.7 127.6 89.3  91.1 066§ .38
49 48 6.2 6.0 5 112.2 78.5 80.1 L0686 S 38 49 8 6.2 6.0  11882.7 127.6 89,3  91.1 L0865 .38
84S 30.8 30.0 5 557.7  390.4  398.2 1.661 S 9.56 8 5 30.8 22,0 11888.7 634.2  443.9  452.8 1.043 5 601
L A4S “l 4.0 6 4.4 52.1 53.1 L0300 § 17 44 45 4l 4.0 11906.7 84,6 59.2  60.4 030 s .17
6 LS a1 4.0 6 74.b 52.1 53.1 030 s 17 a6 45 Wl 4.0 11906.7 8.6 59,2 60.4 030 s .17
W5 3 45.2 w40 6 820.8  S74.6  586.1 3,572 § 20.57 5 36 45.2 22,0 119107 932.4  652.7  665.8 1,126 §  6.49
35 3% 6.2 6.0 6 113.0 79.1 80.7 L0686 S 38 35 36 6.2 6.0 11926.6 128.1 89.7  91.5 L0686 S .38
3% 27 55.4 54.0 6 1010.2  707.1  721.2 5.380  § 30.99 36 27 55.4 1.2 11932.6 1145.0  801,5 817.5 1.063  §  6.12
7 28 158.1 154, 1 ) 2897.8  2028.5  2069.1 43,757 § 252.04 27 28 158.1 45.8 11953.9 3273.3 2291.3 2337.1 5.457 § 1.4
19 28 6.2 6.0 ? 15,2 80.6 82.2 066§ 38 19 28 6.2 6.0 11993.7 128.8 90.2 92.0 L0686 S .38
37 28 6.2 6.0 7 115.2 80.6 82.2 066§ .38 37 28 6.2 6.0 11993.7 1288 90.2 92.0 066 S .38
2 174.5  170.1 7 3245.0  2271.5 2316.9  53.321 5 307.13 28 29 174.5 50.6  i1999.7 3626.7  2538.7 2589.5 6.650 § 38.30
29 il 4.0 9 77.4 56.2 55.3 -030 5 17 20 29 41 4.0 12066.2 85.5 59.9  61.1 N30 % 7
8 29 4.1 4.0 9 P14 54.2 55.3 030§ -1 38 29 4.1 4.0 12046.2 85.5 59.9 611 030§ By
29 3 188.9  184.1 9 3568.5  2498.0 2548.0  62.465 5 359.80 29 10 188.9 s4.7  12050.2 3942.5 2759.8 2815.0 7.790  § 44.87
21 30 6.2 6.0 0 119.0 83.3 85.0 086§ 38 21 30 6.2 6.0 12099.0 129.9 90.9  92.7 L0866 S .38
39 30 6.2 6.0 o 119.0 83.3 85.0 066 S 238 19 30 6.2 6.0 12099.0 129.9 90.9  92.7 L0668 .38
31 31 205.3 200.1 G 3943.7  2760.6  2815.8 73.801 S 425.10 30 31 205.3 59.5 12105.0 4304.3  3013.0 3073.3 9.203 § 53.01
2 31 41 a0 1 80.2 56.1 57.2 030 8 17 2 31 w1 4.0 12160.4 B6.4 60.5  61.7 030 8 .17
40 31 st 4.0 i 80.2 56.1 57.2 030 5 .17 “n 31 a0l 4.0 12160.4 86.4 60.5  61.7 03 s 17
3 32 219.7 214.2 1 4296.5  3007.6  3067.8 84.495 5 486.69 31 32 219.7 63.6 121644 4628.8  3240.2 3305.0 10.537 5 6069
23 a2 6.2 6.0 3 123.5 86.5 88.2 L086 S 38 23 32 6.2 6.0 1 131.2 91,8 936 L0h6 5 .38
PR 6.2 6.0 3 123.5 86.5 88.2 L0665 38 41 37 6.2 1 131.2 91.8  93.6 066§ .38
20N 23,1 230.2 3 47068 3293.4  3359.3  97.602  § 562.19 32 13 236.1 1 50004 3500.3 3570.3  12.172 5 70,11
2% 33 41 4.0 5 83.3 8.3 59.5 0% 5 .17 24 33 Wl 5 87.3 X 030 s 27
4233 W1 “.0 5 83.3 58.1 59.5 030 s 1T 42 33 “.1 2.5 87.3 | 030 s a7
33 3 250.5 2462 5 20916 3564.1 36354 109.846 S 632.71 33 34 250.5 3 5325.0 .2 9.563 5 55.08
PEITY 6.2 6.0 6 128.6 a0.0 91.8 Lk6 S 38 25 34 6.2 .5 ‘.8 L0865 38
PR 6.2 6.0 3 128.6 90.6 91.8 66 S )8 W3 1 A2 .5 3 R 3 8
353 266.9  520.4 3 55378 3876.5  3954.6  249.449 143,82 i 53 66,9 5 6 21.717 5 125.00
TOTALS  H23.919  $4745.77 . TOTALS 9104 5 565.43
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