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NEw B EGULATOR S

Sel Introduction

The eost of » new regulator installstion iz determined
Ly the smpere rating of the voltege regulator and the nuomber
of phase wivresz whieh have to be vegulated, 24 these itwo
requirements are determined by the line losd sud the line
constroetion, the eost of a regulaltor installstion is determined
by the nature of the distribution system at the regulator
locstion, “ince the cost of a regulstor instellation iz lIne
dependent of the regulator boost 4t is deslrable to locaie a
regulator at o polnt where 1% will deliver the maximum boost,
Thiz ioestion will represent the sinlsum per volt cont,

Por purposes of thils stedy 4% will be sssumed that the
woltaze on the output side of the regulator is held at a constant

walut,

%=2 iine Improvements snd Une Hepulstor

To obiein the sinimm cost provide the wmeximum regnlator
boost--the 4 fference between the input and ocutput voltsge, The
regulator is losaied at the peint where the lower 1iwdt of
voltase regulation will exist on the disirlbution system at
the end of the time perioed,

With the new regulstor on the =zystem the branch end
voltages will chenge from thelr previous values, The new Lyanch
end volisses will be spproxisately the initial volisges at the

brench ends minvs the regulstor Loost.

va ! T, - By Sefel

i

i

V! = T - By

e

i

Ete,




voits

Vo original volisse at the end of branch a, volils

By regulator booat, volls

he remining volinge reguivanents muai be pIe

line lmprovements, These lime inprovenents are ¢hosen ad
minimnn cost scsording fo the method explained in Chepter 4,

The woly

s foumsd snd then the minimus cost cosbinsilon of 1ine Suproves

memts iz selscted, This prooedure 1o repealtsd wntil the voliege

o the distribution systen %o sadlsfied, 7The proceiure lg

faentical 2o for to thet of Chapter & with the woeptlon thal

the modlfied branch voll

X

of Uhspler 43

vonsd 2% 1ts mmxinmy value

it

Y the reopulstor

veopsydleas

L M g

0
s

the regulator o

The rogulntor 1isfit s long

as 1ts input i ot the mindsum voliage 1imit, Thus &7 thse

e

regulator the point on the dls

tribution

then the reguls

e

relatively

o all branches

- gifference of the two lowest modified braneh volisges
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only on its load side, If the regulator is moved past a branch
| by o reecommended line improvement the branch will no longer
experience the voltage boost of the regulator and one of the

assumptions is vieclated,

5-3 Hoving 2 Regulator Past a Junction

If the reguiater is at all times placed at the point on
the distribution system where the minimum voltage 1limit occurs
then it will occasionally happen that & regulator is relocated
t0o the losd side of z Junetion due to the manner in which line
improvements are selected, The recommended line improvements
represent the most economieal cholee of line improvements,
However, relosating a regulator to the load side of a junction
means that the voliage on ané branch has been lowered, If the
voltage on that braneh should be ocutside the allowable voliage
limit then additional line improvements will be reguired to
restore the voltage, | ;

It is clear tha£ inlthié situation the most economical
selection of line imprav@m@nts does not lead to the best
application of the regulatmr. In order to arrive at the most
economical system 1mpr9yeme@t the reverse situation - the best
application of the r@éﬁiat&% = must also be studied,

Thus, in thﬁ% éi%@éﬁi;n one is always faced with two

possible ways in which £ﬁé economic system solution can be

S7 FERAN
; N

L

obtaineds
1) Line 1mprawements are selected in the most economical
manner mné the regplator is placed where the minimum
voltage | é¢m&ﬁ ucﬁuWS @q its input side;
and 2) the regulam?r 1s fixe&x at the source side of the

junction, The remaimimg voltage requirement is

AR //
A i
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provided by line lmprovements,

whether 1t iz economical to relocate & resplator to the
iead side of a junction wmey be determined by the inequality

S=3%el, Refer to drawing 6,

Tsenjx * T{nemx 7 Hnetyx = Sy = Tnem)zr T Tlnat)xs BeBel

whore
Ty net totsl cost of line lmprovement, dollars,
ses sguation 3-3=1, The subscripis in byaekets
refer o the portion of the system where the
line improvements are choseni the subseript
2% wenuivres that the vegulabor is Tixed at
é 5@%&%1@@;

§ &y the aifference in the cost of the regulstor
installation when 1t is permitted to relocnte
regulators and when 1t is not, dollavrs,

The derivetisn of ineguality SeJe1 will now be sxplalined,

The cost on the right-hand side of the inegualily rep-
resents the eost of the line improvemenis when the regulator
lesution i1z fixed 2t the junection, n, {sece drsving 6). The
sutput vollepe of 2 regulator operating within its reting is
not aifected by line improvementsn on its input side, Thus i
g vegulator s fizsd 2% a lovation where the slnlmom voliage
1imit scours on lts input side, all line improvements must be
chosen on 1i%s oulput side,

The Ty terms of ineguality 5-3-1 nay be sclved by the
smproximete or acourate method deseribed in the two previcus
Chanters,

If the resulator location is not fized fo any one point

then the iine isprovements may be selected on the input and
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APPENDIX E.

Flow Diagram

|

oo Y aron “”T

Read (1) suggested list of line improvements
éz net cost of each line improvement, Ay
3) system data, ete.

l

Y.
eq. 4-7 Calculate D
For each suggested line 1mprovement
Calculate g
eq. 3-3-1 Net total cost of line improvement Tx
3-3-2 Improvement in regulation due to line improvement v
3-3-3. Per volt cost of line improvement ‘ 3 G é'
3-4~7,  Error in G . R -

None ? [——————> Yes

:>How many suggested line 1mprovements are there 1n the llne subsectlon

' -y

One A S — ~Q'ks’ e
L= 7
™wo ? e s! Yes

Is the first line 1mprovement clearly __ . :
more econom;cal” : ‘Yes

b«o |

Is the second line improvement clearly

more economical? | 9 Yes

-

| Go to the next
| 1ine subsection ;

!
|

A

LStore Gt g1 V1; location on system :

;
i

Voo

N

Store Gy +g5;  Vy; location on system e
S E— '
Store Gy + gy; V ¢ locatlon on system
e SRS . . -
NI -
. I
Is this the last line subsection? — Yes
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e
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e N
| Examlne the first line section

|

|

N N .

Find ‘the smallest group (or one) line improvement

whose per volt cost is clearly less than the

>per volt cost of all remaining unnumbered line

improvements in the line section, T _j

lee this group of 1ine improvements the

number 1, - j

..... Yo

Have all line improvements in the line section

ibeen numbered?

1 - 2
[No] ' ' FYéa
Y T

Increment ‘the 1ast number by l’

A D
Was this the last line section of the distribution
_system? ]

v

M ——Inorement tne last 11ne seotlon by 1 |

!

i

l

i

A e A MJ ‘

Are new regulatoré to be inoluded?-m

___f\( .ﬁY-k.,_

5-2u Y . i

[Locate the regulator(s)”“””

[Modify the branch end voltages |

Sy R

Y. Y

4-2:3071dentify the branch end point(s) with the lowest

voltage

The meximum number of possible combinations is

{equal to ‘the number of branch end points,

— §

'
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Y

Locate the branch end point with the next

lowest voltage, Find the voltage difference,

Viys between the lowest and second lowest voltage,

|
l

|
S : Y S
(ﬁeglect for a time all branches wvhose branch

!

end points are not at the lowest voltage,

: ) Y e
3-6!50 :Find the line improvement with the smallest per

volt line improvement cost in each line sectlon,

44 exceed the number of wires of the previous line

subsection

1
|
e R
4.2 Pind all permissible combinatlons of line
- !
improvement ‘ [

e — e}

The number of wires of the line improvement must not




4-3

line improvements a code number, )

-52 -

Y

|Has a regulator been fixed at a junction? —sNO ———m

e e —

k
Y_ .

[ﬁégmfhé”%61£ééém%ééﬁié%iéﬁwfédﬁiféﬁéﬁ%mﬂééﬁ

i . e

satisfied at any branch on the output side }%Nolﬂ—m—j

iof the fixed regulator?

' !
[yes

k¢

Neglect the proposed line improvements on

that branch for the solution with the

regulator fixed at the Junction 1

, S [

l

\!

“Substitute the line improvement with the smallest
per volt cost of each line section on the output
side of the fixed ;egulator into equation 4-3-1,
Find the most economié combination of line
improvements on the output side of “the regulator,

Store these line lmprovements,

Give these line improvements a code number,

i

per volt cost of each line section into
P ’
equation 4-3-1,

e Y e .
Substitute the line improvement with the smallest

<_. _______ .
. z
Find the most economlc combination of line improve-

|

ments, Store these line improvements, Glve these

Y

]
i

i
H
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rﬁind the smallest improvement in regulatlon

:prOV1ded by a line improvement in the most

economic combination of line improvements

- Y
Are new reﬁulators 1nc1uaed in the study?

r4L~T
Yes:

- er

e Y e
ris a regulator to be moved past a Jjunction

R IR
Lo

twhere the branch end voltage would drop

gbelo«r the minimum acceptable voltage level? > No -

{Ies

=77

'Scale the recommended line improvements |
down so that only sufficient line improve-
ments are made avalilable to move the

regulator to the junction,

Relocate the regulator, «

> No —

Increment the line improvement code number =

.

Is the total improvement in voltage &

regulation equal to ng? ’ f

' . \‘
. A e y ]__.{‘j

i o, iIes=

S

Has the system regulation been corrected?

— i

|
_irr . Y

No Yes

i i

o, =




l ,

v

70iAre new capacitors included in the study? L%QVNO}_W

Y X
[eo, - [Go T 90,
\‘/

6-3 Calculate the voltage booé%mﬁfe§iaed by the

> capacltor at a branch end minus the voltage

boost at the previous branch end,

e Y S S

Remove line 1mprovements with the highest

code number until the improvement in voltage.

provided by the line improvements equals the

1

j

boost prov1ded by the capacitor,

IAre some line improvements on the

App. F ,
ioutput side of the regulator?

¥

]_Yes
N -
Replace the line 1mprovements on the outpuu

i

oot

No

b -

v o -}

side of the regulator with line improvemenﬁe

on the input side of the regUlator.

Have some line improvements been replaced o .

App, D
between the distribution station and the
previous branch end ? r“>wﬁ6}
R R . .

Do nOu remove these line improvements,

b
Y. e .
Add all line improvements replaced by the

1

Memaen g0

capaclitor,

!
N .
ENo‘L~~Is this the capacitor location?

L

Y
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Calculate fhemhétwégfgimcdst of the capacitor

|

|installation by equatlon 6-3-1,

. A

Is the capacltor more economical than the !

6=3-2 .
| line improvement which 1t has replaced?

- I
[ Yes] R
e NP

Store the rectifiédw fégaféﬁfﬁé”féctified;
i

|

system with the § gsystem before the

capacitor ‘capacitor !

oo i
Is this the last proposed capacitor

installation?

Tk
Y. o Y.
Lﬁo? \ ’ Yes{_
_Tw4 ,‘_7m4

N A o Y I
Go 1o 70% , %Find’the most economical .
DR R — o B i B
i

capacitor installation

)
el

A

90 Print information
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