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1. PURPOSE: The purpose of this bulletinis to provide genera
gui dance in system planning for owers and engi neers of electric
systens and specific guidance for RUS H ectric Borrowers in
preparing their |ong-range engineering plans. Detailed gui dance
for preparing construction work plans is provided in RUS Bulletin
1724D-101B " System Pl anni ng Qui de, Construction Wrk P ans."

2. REQU REMENTS OF THE LONG RANGE PLAN:  The |l ong-range plan
(LRP) is a managenent tool and a guide for the follow ng:

a. The nost practical and econom cal neans of serving
future | oads while maintaining high quality service to
t he consuners.

b. An outline for anticipated systemchanges in terns of
maj or facilities, demand | evel s and associ ated costs.

c. Anindication of future systemcosts for financial
pl anni ng and deci si on maki ng.

3. PLANNI NG FUNCTI ONS AND GENERAL GUI DELI NES: There are four
maj or functions of system managenent: objective setting,

pl anni ng, execution, and control. System planning al so has these
four functions. Load forecasts and various system standards
shoul d be devel oped for the system (objectives); the |ong-range
system pl an shoul d be devel oped (planning); the necessary
facilities should be constructed in the appropriate tine frame
(execution); and the LRP should be periodically reviewed to
verify its continued applicability (control). Thus system

pl anning is a continuing dynamc process which results in a plan
that is broad enough to cover all foreseeable problens and is

fl exi bl e enough to allow for revision to cover changi ng

Ci rcunst ances.

3.1 It is the responsibility of the system planner, hereafter
cal l ed the planning engineer, to sort out available infornation
to determne the optimum approach for the individual systemto
use in attenpting to provi de adequate capacity and quality of
service in areliable, economcal, and environmentally acceptabl e
nmanner .

3.2 Some plans may require revision within a short tine of
conpl etion while others may require no significant revisions
after several years of use. Regardless of the date of
preparation, the LRP being used should be appropriate and shoul d
consider the latest information avail abl e.

3.3 Long-range systemplanning calls for analysis of the system
far beyond the present design requirenments. See Section 4.4 for
details regarding criteria for long-range systemplanning. In
several regions of the country, generation and transm ssion (G&T)
cooperatives arrange for all nmenbers to update LRPs at one tine
to facilitate G&T pl anni ng.
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3.4 A LRP provides a guide for devel oping the existing system
toward the capacity level which will be required at the end of
t he pl anning period, through construction of new facilities and
expansion or replacenent of existing facilities at appropriate
times. By using this approach, any interimchange or system
addition will be conpatible with the needs of the final study

| evel .

3.5 Although each systemis LRP will be different, all plans
shoul d have the foll ow ng basic provisions:

a. Oderly systemdevel opnent to mnimze waste due to
early obsol escence or inadequacy of facilities.

b. As nuch as possible, systemexpansion investnent that is
in step with expected | oads. Maxi num use of
opportunities to inprove the quality of service at
m ni mal cost.

c. Provisions for future decisions to incorporate
appropriate devel opnents in equi prent design and
application.

3.6 Owners of many systens have, or wll have, |arge and conpl ex
communi cation facilities for collecting and/or di ssemnating
information related to | oad managenent such as; Supervisory
Control and Data Acquisition (SCADA), Distribution Automation
(D.A), and/or renote neter readi ng and consuner accounting via

t el ephone, radio, or power line carrier. It is recomrended that
a | ong-range communi cation study and report be perforned
periodically and that a summary of this report be included in the
LRP. As an alternate, the communication study nmay be done

i mredi ately follow ng the LRP

3.7 Systemplanning can be divided into five distinct tasks, as
fol | ows:

a. Basic data should be mai ntai ned and conti nuously updat ed
to facilitate the evaluation of newy proposed
al ternatives throughout the LRP peri od.

b. The existing systemshould be anal yzed to ascertain its
ability to serve present and projected requirenents.
(bj ectives of the owners should be considered in the
system anal ysis. The pl anni ng engi neer shoul d det erm ne
what additional capacity is needed and what facilities
w || need replacing during the | ong-range pl anni ng
period. This information will aid in the judicious
sel ection of alternatives.

c. Once the systemrequirenents have been determ ned,
various alternative plans can be formul ated which will
satisfy these requirenents.
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d. By careful application of present worth anal ysis or sone
other valid economc anal ysis procedure, the owner or
engi neer can select the optimumplan for the projected
requirenents. It is extrenely inportant that each
alternative eval uated provides for adequate quality of
service, environnmental acceptability, and adequate system
capacity at each level of the LRP period. Some
alternatives may provide a tenporary excess of capacity.
Thi s excess should be justified through reduced overal
construction costs or reduced | osses.

e. Wen starting a new construction work plan (CW), the LRP
shoul d be reviewed in light of actual system devel opnents
to determne whether it needs to be revised or updated.

A CWP shoul d then be prepared to determ ne which of the
facilities denonstrated to be necessary in the LRP will
be nost appropriate to install during the i medi ate work
pl an peri od.

4. I NITIAL STEPS I N SYSTEM PLANNI NG Al t hough actual pl anni ng
procedures fol |l oned by each planni ng engi neer may vary in detai
fromthose described in this guide, for the sake of uniformty,

pl anni ng engi neers shoul d make an effort to follow the format
presented here. The RUS G-Ris available to assist the owner and
t he pl anni ng engi neer in devel opi ng a useful and acceptabl e LRP.

4.1 Prelimnary Conference: The owner should arrange a
prelimnary conference wth the planning engineer. The RUS GFR
and the power supplier should also be invited to attend.

4.1.1 At this conference, the owner shoul d provide the planning
engi neer wth the foll ow ng basic data:

a. UWp-to-date copies of circuit diagrans, one set of detai
maps and a systemkey map, all show ng the existing
system

b. The latest RUS approved Power Requirenents Study (PRS)
because the LRP | oads nust be consistent with the PRS

c. Local P anning Board maps or other data regarding
exi sting and projected (i) popul ation density; (ii)
zoning and | and use; and (iii) areas known to be
environnmental | y sensitive.

d. Locations of existing and expected future housing
devel opnents, large power, irrigation and special | oads.

e. The latest avail able data concerning | oad factors.
f. Detailed outage records for the distribution system

transm ssi on system and power supplier delivery points.
Causes of power supplier outages should be accounted for.
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A copy of the owner's energy conservation plan along with
information on any existing or proposed | oad nanagenent
system

Results of all recent voltage and current investigations,
phase bal ance and sectionalizing studies and information
on power factor of the systemand of distinct areas of

t he system

Present and projected whol esal e power contracts and rates
for both existing and pl anned power sources.

Exi sting and future fault current (or inpedance) and
voltage limt cal culations from power supplier and their
statenent of future limts of capacity, provisions for
future delivery (netering) points, and plans for future
transmssion |ines.

Plans for any new transm ssion delivery points or voltage
changes.

A copy of the latest RUS Form 300, "Review Rating
Summary. "

Cost summaries for recent construction of various types
of facilities in the existing systemand other records of
operations on which cost estinates nay be based.

Costs of nmetering points if furnished by others and
charged in sonme nmanner to the borrower.

The cost and availability of new capital to a borrower,
whi ch shoul d be studied and tested for sensitivity.
(Trends shoul d be established, on an enbedded cost of
capital for the life of the LRP. It is appropriate to
include in the fixed charge rate (FCR) and a return on
the nmenber/owner's equity which is related to the
borrower's Tines Interest Earnings Ratio [TIER]).

The correct determnation of the borrower's fixed charge
rate(s) which is crucial to the proper selection of
econom ¢ systeminprovenents. There nmay be different
fixed charge rates for distribution or transm ssion or
communi cation projects; or for RUS financed or non- RUS
financed projects. (Appendix Ill presents data useful in
calculation of a FCR)

In some planning alternatives, other rel ated
organi zations' investnents and their FCR may be needed.

The assunptions and nethods used in arriving at the
financial criteria. (It should also be docunented in the
LRP.)
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Ss. Any other pertinent data related to the services to be
perforned by the planning engi neer, such as possibilities
for joint ventures with neighboring utilities, and the
owner's current study of econom c standard conductor
si zes.

4.1.2 Mich of the above information nay already be in the
possessi on of the engineer or available frombilling files. The
pl anni ng engi neer shoul d assi st the owner in establishing and
devel oping a procedure for updating this basic data file which
wll be useful in future planning activities. The planning

engi neer shoul d al so recommend net hods of and | ocations for

vol tage and current investigations and nmethods for extracting the
necessary | oad data fromconputerized billing files. This |oad
data is invaluable for |oad forecasts, rate analysis, and | ong-
range financial forecasts.

4.1.3 Since the LRP will be no better than the data on which it
i s based, the planni ng engi neer should review the basic data for
adequacy. The pl anni ng engi neer shoul d request any necessary
addi tional data and recommend i nprovenents in prograns used for
regul ar data collection and record-keeping. This will insure
avai lability of sound data for continuing system pl anni ng
activities.

4.2 Analysis of Existing System: The analysis of the existing
systemmay 1 ndicate where alternate proposals are nost likely to
be economcal and provide insight into the devel opnent of a
practical transition fromthe existing to the proposed | ong-range
syst em

4.2.1 Wile the OAP covers many of the sane topics as the

anal ysis of existing system the analysis of existing system
shoul d approach the subject fromthe standpoint of najor, basic,
desi gn needs while the CAWP shoul d approach the subject fromthe
st andpoi nt of necessary changes in facilities within the context
of established basic design. Therefore, even if a CAP has
recently been conpleted, an analysis of existing systemshould be
prepared for the LRP

4.2.2 1t wll be necessary for the planning engineer to
determne how the systemload will be distributed anong the
various regions of the system To predict with reasonable
accuracy the requirenents of these various regions of the system
by line section, substation area or by geographi cal sections, it
IS necessary to have information on the nunber of consuners, |oad
per consuner, |oad growh potential, density, types of |oad
expected, and total |oad for various regions of the service areas
in the present and the projected system Data should be

col lected for small enough unit areas to indicate boundaries of

| arger |oad density regions. Even a systemwhich anticipates an
overall zero or negative |load growth nust prepare for the
possibility of some regional |oad growh. Valuable regiona
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growt h information nay be obtained fromlocal |and use pl anni ng
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organi zations, chanbers of commerce, etc. An econonetric nodel
if available, may provide sone of this data.

4.2.3 The existing systemshould first be analyzed to determ ne
how wel | the existing facilities are neeting the present needs of
the systemas indicated by netering and billing data. The areas
of the systemwhere it is difficult to achi eve acceptable | evels
of system performance should be identified. This infornmation
along with the systemgrowh patterns, discussed above, should
indicate the areas where the nost drastic or imrediate action is
needed.

4.2.4 In addition to such considerations as transformer capacity
in existing substations, the planning engi neer should reviewthe
space limtations for increasing the capacity of present
substations. A determnation should be nmade if there is roomfor
installing recommended new circuits, if there is roomfor

addi tional feeders along existing rights-of-way, if the
substation can be expanded to include transfer (by-pass) buses or
for upgradi ng high-side fuses to breakers, etc.

4.2.5 Studies should be nade to determ ne which areas of the
systemare voltage l[imted and which are thermally limted and if
sonme facilities are so old that they will need repl acement during
the termof the LRP based on age or deterioration.

4.2.6 |f systemaging studies have been perforned on all or
parts of the supply facilities of the system then the results of
t hese studi es shoul d be anal yzed and i ncl uded both in the

anal ysis of the existing systemand the engi neering anal ysis used
during the preparation of the LRP. If no such study has been
previously prepared, the planning engi neer shoul d determ ne
(generally by multi-year increments and percentages) and anal yze
the age of the supply facilities.  particular concern are the
facilities which wll be beyond their useful life before the end
of the planning period. The planning engi neer shoul d docunent
this data and the net hodol ogy and assunptions used in deriving
it, and use this information during the preparation of the LRP.

4.2.7 By conparing the performance of various areas of the
system the planning engi neer can | ocate those sections which
wll benefit fromnore drastic inprovenent efforts. Analysis of
the followng conditions will indicate the | evel of performance
of the existing system

a. The results of voltage, current and power factor
nmeasurenents, and voltage drop calculations for critica
feeder points should be revi ened.

b. A servicereliability study will indicate areas of the
system whi ch need special attention and nmay even indicate
the general type of work which will be nost cost
effective in correcting such service deficiencies.
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Service interruption records for the preceding five year
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peri od should be examned with particular attention given
to interruption averages for each distribution feeder and
for each substation. These averages wll indicate najor
differences in service reliability in various regi ons of
the system Frequent and/or |ong duration outages shoul d
be noted and the probabl e cause determned. This
information shoul d be conpared to the service reliability
standard set by the owner. |If the power supplier is
responsi bl e for an excessive anount of the outage tine
(typically, nore than one (1) consuner-hr per consuner/yr
averaged or trended over 5 years), this should be noted.
The power supplier should be requested to supply
conpar abl e outage analysis for all simlar delivery
poi nt s.

c. Denmand and energy | osses are extrenely inportant.
Through review of operating records, the denmand | osses at
peak tine, and energy | osses in kW per year and in
percent shoul d be determned for substation and metering
poi nt areas throughout the system These |oss |evels
shoul d then be conpared with those of other simlar
borrowers. The probabl e cause of any excessive area
| osses shoul d be determned and noted for possible
corrective neasures. Power factor analysis shoul d be
used to arrive at an econom c power factor for the
system whi ch shoul d decrease | osses.

d. &M expenses on a systemare dependent on such factors as
cost of labor, load density, nunber, size, and age of
facilities. By analyzing the O&M expense al |l ocations on
the system those itens with exceptionally high operating
expense rates can be properly identified and net hods of
reduci ng those expenses evaluated. Q&M itens which
appear not to be receiving adequate funds shoul d be
conpared with outage and i nspection reports to ascertain
if additional enphasis is required. (Mst systens are at
an age where certain obsol escent conponents shoul d be
budgeted for orderly replacenent. This nmay reduce Q&M
expenses. )

4.2.8 Based on the analysis of the existing system the planning
engi neer shoul d make recomendati ons for inproving system
perfornmance and increasing systemcapacity for expansion. In
addition, the planning engi neer should recommend nore detail ed
measuring or record keeping for those areas where data is

i nadequate. The basic data and anal ysis of the existing system
shoul d be prepared in draft formfor use during the internediate
conference. Later the final report should be nmade a part of the
system pl anning report. (See Appendix I1).

4.3 Internediate Conference: Wen the planning engi neer has
conpl eted the analysis of the existing system the owner shoul d
arrange an intermedi ate conference to discuss the study (to date)
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and the direction in which the study should continue. The
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conference shoul d be attended by the manager, the operations
manager and the |line superintendent, any other appropriate system
personnel, and the planning engineer. The RUS GFR and a
representati ve of the power supplier should be invited to attend.
The conferees should review the analysis and the basic data for
adequacy, and determne if any additional data is needed and the
nmethod to be used in obtaining it. Basic planning criteria
shoul d be established for the LRP at this conference.

4.4 Criteria for Long-Range System Planning: Since the LRP
shoul d be used to guide the devel opnent of the systemfor a
nunber of years, the criteria used in forrmulating the plan is of
ut nost i nportance. The owner has the prinmary responsibility for
selecting the planning criteria. The reconmendati ons of the

pl anni ng engi neer and the RUS GFR shoul d be consi dered before
selecting the planning criteria. The follow ng brief discussions
suggest sone of the planning criteria that shoul d be established.

4.4.1 The LRP should be designed to anticipate what needs to be
done for the systemto provide adequate and reliable electric
service to the consunmers over a long period. It is recomended
that the LRP provide for the systemrequirenments for 10 or nore
years in the future. For nost systens, this will allow
conparisons of alternate plans of providing for increased service
in various parts of the systemand in the systemas a whol e,

w t hout going to extrenes of too short or too long a period to be
credi bl e.

4.4.2 Qher |long-range pl anni ng periods can and shoul d be used
if the choice for an alternate tinme period is adequately
expl ai ned and justified by the planning engineer. The
appropriate span of the planning period is a function of the
foll owi ng factors:

a. The anticipated |oad |levels at the end of the planning
peri od.

b. The forecasted growh rate of the systemor najor
portions of the system

c. The age of the electrical supply facilities, both at the
begi nning and the end of the period. Particular
attention nust be given to the percentage of the
facilities which are or will be beyond their useful life;
and,

d. The validity of the future economc factors, such as
inflation rate, especially toward the end of the planning
peri od, which are being used for the engi neering economc
anal ysis of the alternate plans in the study.
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4.4.3 For grow ng systens, or systens which have areas of |oad
grow h, the follow ng conmpound grow h rate equations can be used
to forecast | oads beyond the period of the PRS

Future Value = ES x (1 +1i) N

wher e ES = exi sting system paranet er
i = the annual average long-termgrowh rate
n = nunber of years.

System | oads and growth rate shoul d be consistent with the PRS

4.4.4 Systens with negative, zero, or slow growh need a careful
anal ysis of their special conditions to assure that their systens
are optimzed. For instance, feeder lines nmay require

repl acenent due to age rather than because of thernal |oading or
vol t age drop.

4.4.5 The effectiveness of the |ong-range denand | evel is
general |y nore dependent on its relative nmagnitude than the tine

frane. |In sone critical situations, however, the exact tinme
franme mjll det erm ne whi ch of two alternatives will be mor e
economcal. |In such cases, nore precision should be used in

establishing the tine franme during the plan sel ection phase.

4.4.6 Very seldomw |l a systemhave uniformload density and
grow h potential. However, by anal yzing the systemload and
popul ati on and/ or electric service naps prepared as suggested in
section 4.2, and |land use plans for the systemarea, those
regions with simlar requirenents can be | ocated and grouped for
simlar handling. Estimates of growh potential and realistic
maxi num ener gy usage per consumer should be incorporated to
project ultinmate area demand levels. Thus the total system
demand and the average growh rate of the entire systemw || be
determ ned by the demand and growth rate of the various portions
of the system

4.4.7 Depending on the size of the system |oads with nore than
a predetermned size (100-1000 kVA) of connected transformer
capacity, and concentrations of small punping and irrigation

| oads, should be identified by size and | ocation. These speci al
loads will require special consideration with regard to their
demand on the system Managenent shoul d anal yze the speci al

| oads presently served to determne the kWsize for each of those
to be considered in the LRP. nly those which are | arge enough
to significantly affect the supply system need be anal yzed.

Those special |oads that nanagenent is reasonably sure will be
served by the | ong-range systemshould be provided for in the
plan. Qher special |oads, not supported by reasonably firmdata
can be designed for on an individual basis as they devel op.

4.4.8 A service reliability standard provides a basis on which
managenent can eval uate system perfornmance. The inportance of
service reliability should be reflected in the | ong-range system
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pl an. Because of w de differences in operating conditions and
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| ocal requirenments, RUS does not attenpt to specify a service
reliability standard for all systens. However, each borrower
shoul d adopt a standard which will serve as a goal in the

devel opnent of its system The five consuner hours per consumer
per year interruption rate used for |oan applications shoul d not
be considered as a goal. Rather, systemgoals shoul d be nearer
one hour for suburban and two hours for rural consuners.
Furthernore, it shoul d be recognized that except during truly
unusual maj or storms, consuners are not concerned with the source
of an interruption. Wether the power is off only for their

i ndi vidual transforner or because of a power supplier's
interruption, nakes little difference to the consuner. Thus al
sources of interruption should be considered for possible

i nprovenent in service reliability.

4.4.9 Any additional criteria which nmanagenent is considering,
shoul d be carefully evaluated for its benefit to cost

rel ati onshi p and shoul d be di scussed thoroughly with the pl anni ng
engi neer and the RUS GFR

5. DESI GN CONSI DERATI ONS:  The system shoul d be designed to
provi de adequate, reliable, and quality service at a reasonabl e
cost to all consunmers. Many decisions made in fornulating the
LRP will affect or be affected by the systemdesign. It is
therefore inportant that the system pl anners are cogni zant of
these effects. The followi ng discussions present itens to
consider in the design of the system

5.1 Power Sources: Planning engineers should carefully consider
the capacity and adequacy of all existing and prospective power
sources. |If the source is unable to supply the necessary

quantity of power for its area, if the interruption record is
poor, or if voltage levels will be inadequate, then alternative

sources of power should be investigated. |If the owier is a
menber of a G&T, these problens should be taken up with the G&T
staff and/or the board. Interruption data should be recorded and

eval uated on a regul ar basis for all existing power sources and
interruption rates for prospective sources should be estinmated
based on records for facilities with simlar characteristics.

5.1.1 The Public Wility Regulatory Policies Act of 1978 ( PURPA)
requires that electric utilities allowtheir consuners to

i nterconnect privately owned generating equi pnent and requires
the utilities to purchase power and energy fromsuch facilities
at reasonabl e prices. Thus the owner and/or the power supplier,
through a coordinated effort if applicable, should establish a
pol i cy covering purchase of power from consuner-owned sol ar,

wi nd, diesel, snall hydro and co-generation installations. The
owner shoul d al so consider the possibility of installing such
facilities of its own as conpared with the use of energy
purchased from conventional generating facilities.
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5.1.2 Differences in cost of power between alternative whol esal e
power sources shoul d be considered (although it is usually unw se
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to design or redesign a systemto take advantage of a tenporary
condition). Consideration should be given to the investnent
required in facilities to utilize the power and the availability
of sufficient power when and where it is needed. The nearest or
cheapest sources of power need not be selected if, overall

anot her source can be shown to be nore appropriate. However,
this option may not be appropriate for nmenbers of G&T s.

5.2 Transmssion Lines: A though the LRP is not the place for
detailed design of transmssion lines, attention given to the
proper aspects of transmssion |line planning nay avert serious
problens later. It is extrenely inportant that the distribution
systemis LRP be coordinated with the LRP of the power supplier
regarding transm ssion planning. Wether the transmssion |ines
are owned by the distribution systemor the power supplier,

pl anni ng shoul d be approached on a "one systent concept.
Excessive costs for transmssion facilities cannot be justified
by m nor savings on one part of the system The converse is al so
true that excessive distribution plant should not be constructed
sinply to avoid transm ssion construction. Transm ssion
facilities which are well planned will provide high continuity of
service, long life of physical equipnent, and safe operation at
relatively | ow overall cost. The follow ng factors shoul d be
determned for all transmssion lines in the LRP

5.2.1 The proposed line length, |line-end points and future
ext ensi ons shoul d be appr oxi mat ed.

5.2.2 The voltage class of the transmssion |ines shoul d
generally be determned by the voltage of the line to be tapped.
Qccasionally an exception is justified due to superior
reliability for a small increase in cost or where total benefits
out wei gh the added cost of the alternative.

5.2.3 Transm ssion conductors should be tentatively sized based
on econom ¢ studies taking into consideration |line |osses,

present and future power requirenments, cost of upgrading the line
when the conductor is no | onger adequate, and the cost of
carrying excess capacity until it is needed. Cost of stocking
and hardwar e standardi zati on shoul d al so be consi dered where a
new conduct or size has been indicated by other factors.

5.2.4 Environmentally sensitive areas along the corridor
proposed for line routing should be avoided if possible. Al so
ri ght-of-way requirenents shoul d be consi dered.

5.2.5 At least a rough check for stability and | oad fl ow
characteristics should be nade and if it indicates the need, nore
extensi ve studies (conputer load flow, stability and transient
net wor k anal yzer studi es) should be perfornmed. |n sone cases,
load flow studies will influence the |ocation and timng of najor
substation additions. The planning engi neer shoul d coordi nate
these studies with the owner and the power supplier.
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5.2.6 The econony of radial feed substations should be wei ghed
against the reliability of |oop feed substations. The
applicability of each design, as it pertains to the basic system
desi gn and establ i shed operating practices, should be carefully
consi dered. Any proposed changes shoul d be coordinated with the
power supplier if applicable.

5.2.7 Acceptable transm ssion systemvoltage | evels and

variations fromno-load (or light-load) to peak | oad need to be

deci ded upon based on service voltage at a point of delivery,
transmssion |line characteristics, load growh, type of |oad,
distribution substation transformer characteristics, ability to
regul ate voltage on the distribution bus, and contractua

provi sions. For instance, sone whol esal e power contracts cal

for a +5%variation under nornal conditions, and a -10% vari ation
during a single contingency condition.

5.3 Substations: A major decision to be nade in |ong-range

pl anning 1s the opti mum nunber and size of substations needed to
provi de services to the system |f possible, the cost and
reliability of additional substations shoul d be wei ghed agai nst
the cost and reliability of other alternatives. Decisions as to
the exact |ocation of substations should be reserved for
consideration in the construction work plan, with only rel ative
| ocations considered in the LRP

5.4 Reliability: GCenerally, shorter lines fromsnaller
substations wll lead to higher reliability; however, line

recl osers and sectionalizers will inprove reliability to sone
extent on long radial lines. Miltiple substation transforners
(four single-phase or two three-phase units), loop feeds into
substations, and the availability of a nobile transformer or
nobi | e substation all inprove reliability. The decision on the
si ze and nunber of substations needed in the LRP shoul d be nade
based in part on systemexperience with the source of
interruption hours and the cost of inproving reliability in those
ar eas.

5.4.1 It is not always possible to use the nost econom cal
system configuration (conductor size, line voltage and nunber of
phases) and still neet systemstandards for voltage |evels,
service reliability and econony. Service reliability should be
inmproved to any portion of the line of supply to the consuner
where it can be done at a reasonabl e expense. Estimates of the
incremental inprovenent in service reliability can be devel oped
fromexperience with simlar facilities.

5.5 Primary Distribution Lines: Wether prinmary lines are
constructed overhead or underground, effective planning is needed
to avoi d premature obsol escence of facilities. Oaners shoul d
have perforned a study of econom c standard conductor sizes that
w |l give guidance in selection of conductor size, circuit

vol tage and nunber of phases for economc construction and
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operation of new and converted overhead and under gr ound
distribution |ines.

5.5.1 It is necessary to consider many factors in determning
whet her distribution |line construction shoul d be overhead or
underground. Overhead |lines generally involve | ower construction
costs and ease of constructing additions and of nai ntenance.
Underground |ines generally have | ess environnental concerns, are
| ess affected by storns, have lower |line | osses and | ess vol t age
drop for a given anpacity. However, underground |lines are
sonetines subject to certain technical problens, such as
difficulty in adding voltage control or sectionalizing equi pnent,
and hi gh repl acenent costs.

5.5.2 D stribution lines should neet the voltage standards
required by RUS or any nore stringent |ocal regul ati ons when
required. Cenerally, maxi mumvoltage drop at extremties of
feeder taps and m ni mrum power factor are specified.

5.5.3 In spite of the high cost of rebuilding Iines, and the
careful planning done in the past, it will often be necessary to
i ncrease the capacity of existing sections of distribution |ine.
Before deciding to rebuild a line, careful consideration should
be given to a nunber of factors including:

a. If thelineis quite old and will need repl acenent by the
end of the LRP period, then rebuilding with
i ncreased capacity nmay be a better way of obtaining
increased ability to serve |oad than building an
additional line. |In some cases, considerable research
may be needed to determ ne the age of various I|ines.
However, rough estinmates of effective age considering the
amount of mai nt enance whi ch has been perforned will be
adequat e for these purposes.

b. Since the rebuilding operation will probably require
repl acenent of nost if not all poles, a different route
may now be nore desirable than the original one. For
exanple, a line originally constructed on a right-of -way
renote fromthe hi ghway mght be noved adjacent to the
hi ghway provi di ng nore econom cal mai ntenance of both the
line and the right-of-way, with perhaps a net increase in
reliability. Environnental considerations, or
territorial limtations of course, may preclude any
rebuilding of lines in a given area. The alternatives
shoul d be considered carefully before a decision is nade
tore-route a distribution Iine.

c. It may be practical to serve sections froman alternate
circuit or substation for a tinme until an inprovenent is
const ruct ed.

d. If another systeminprovenent, such as a new substation
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or an additional new feeder, is planned for the area in
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the not too distant future, then the earlier construction
of the other planned inprovenents shoul d be consi dered.

5.5.4 Wen new distribution Iines are needed, the routes shoul d
be chosen, where feasible, to be along inproved roads to
facilitate operati on and nai ntenance and to provi de maxi num
opportunity to serve existing and potential consunmers. The
specific details of the line Iocation and desi gn need not be
determned until prior to the inclusion of the CAP

5.5.5 Were it mght be advantageous to change the system
standard distribution voltage class, consideration should be
given to all standard distribution voltage classes. Frequently
only one alternative voltage will be feasible; however,
occasionally a voltage class which was not considered at first
wll provide greater long-termbenefits. After a voltage
conversion has been nade, a further conversion will not be
feasi bl e as many of the costs associated w th another change
woul d be incurred a second tinme with a snaller offsetting

savi ngs.

5.5.6 Virtually all systens use voltage regulators to nmaintain
adequate voltage levels at extremties of distribution |ines
until major inprovenents can be justified. RUS recommends t hat
sone formof voltage regul ation be used in substation and
distribution netering points (unless a nmetering point has a well
regul ated supply). RUS further recommends that, in general, only
one vol tage regul ator should be installed on the distribution

i ne between any consuner and the substation. These are
recomendati ons and not hard and fast rules. The LRP shoul d
provide for nmaintaining a regulated primary distribution voltage
with a maxi numvoltage drop of no nore than 8 volts at the
extremties. Were nore stringent requirenments are inposed by

| ocal authorities, they nust, of course, take precedence. Line
drop conpensati on, which can inprove operation and/ or extend the
range of voltage regul ators, should be taken into consideration.

5.5.7 Consideration should also be given to the installation and
opti num |l ocation of shunt capacitors on distribution |ines.
Capacitors provide a relatively | ow cost nmeans to boost voltage
and i nprove and control power factor. These inprovenents usually
result in sonme denmand reductions, energy conservation and | ower
power costs. Sone voltage regul ati ons can be achieved with the
judicious sizing and |ocating of (usually sw tched) capacitor
banks.

6. DEVELOPMENT OF THE LONG RANGE PLAN.  Because the plan shoul d
be based on the planning criteria, design considerations, basic
data, and the analysis of existing system little can be done
regarding specific alternatives until after the internedi ate
conference. However, certain existing conditions wll be evident
as problemareas requiring that alternative configurations be
considered for |ater economc conparison. After the internediate



Bulletin 1724D 101A
Page 23

conference, the maj or steps di scussed bel ow shoul d be taken to
devel op the LRP

6.1 Exploratory Plans: Typically, the demand | evel established
for the long-range systemshoul d be | arge enough to permt the

pl anni ng engi neer to expl ore nmany possi bl e plans and system
configurations. The planning criteria and desi gn considerations
established in the internedi ate conference should be followed in
devel opi ng each exploratory plan. Each plan shoul d nmake nmaxi mum
econom cal use of existing facilities or correct a najor problem
while satisfying the planning criteria to the greatest extent
possi ble. Systemstandards for voltage, service reliability,
etc., should be maintained by those facilities installed during
the transition fromthe existing to the | ong-range system
Generally, only major itens such as substations, transm ssion
lines, and distribution feeder main |ines, should be considered.
The follow ng are typical considerations for exploratory plans:

a. Increase the capacity of existing substations and
reconductor the distribution |ines.

b. Install additional substations, effectively shortening
the distribution |ines.

c. Install loop feed transmssion lines to substations.

d. Install radial feed transmssion lines to substations.

e. (Qonvert areas to a higher voltage cl ass.

—h

Repl ace distribution netering points with transm ssion
nmetering points or substations.

g. Install additional feeders fromexisting substations.

=

Install inter-substation ties.

6.1.1 Due to the nature of the LRP and the approxi nati ons nade
in various projections, detailed cal culations are sel dom cost
effective for anal yzing exploratory pl ans.

6.1.2 The planni ng engi neer may wi sh to consi der ot her
approaches to expand the existing facilities to serve the |ong-

range load. In nost cases, it will be possible to establish two
or three preferred exploratory plans w thout the timnme-consum ng
task of laying out and conparing a | arge nunber of designs. |If

the criteria prove too restrictive causing the exploratory plans
to be unreasonabl e, the pl anni ng engi neer shoul d i nform
managenent gi ving recomendations for nodifying the criteria.

6.1.3 Each exploratory plan should consider the major facilities
required to provide a transition fromthe existing to the | ong-
range system The plans shoul d be expressed in terns of
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capacity, costs and estimated years of expenditures. A list of
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requi red maj or system i nprovenents shoul d be prepared show ng
costs and the projected years in which they will be needed,
respectively, for each exploratory plan.

6.1.4 A though each exploratory plan may not be able to have the
sane capacity each year of the study period, each alternative
must provide simlar reliability and capacity at the |ong-range
load level. For certain facilities, capacity constructed before
it is actually needed may hel p pay for the additional ownership
cost fromsavings realized by reduced | osses and avoi dance of

cost escal ations. However, other facilities may not provide

t hese benefits and shoul d not be constructed before they are

absol utely necessary.

6.2 Conparison of Plans: The follow ng are typical of the
conpar i1 sons and consi derations whi ch shoul d be nade in connection
wi th devel opi ng the exploratory plans. This should not, however,
be construed as limting consideration to these exanpl es.

6.2.1 Athough an existing distribution netering point m ght
continue to be used in the |ong-range systemto serve the

i ncreased | oad by increasing the size of the conductor on the
mai n feeder, the costs and benefits of such a plan should be
conpared with those of a plan involving the construction of a
transmssion line and substation to replace the netering point.
Reliability of service should be exam ned for each of the plans
bei ng conpar ed.

6.2.2 A though existing substations mght be used in the | ong-
range systemto neet the increased systemload through the
conversion of 12.5/7.2 kV distribution lines to 24.9/14.4 kV, the
costs and benefits of such a plan shoul d be conpared wi th those
of an exploratory plan involving the construction of additional
substations and transmssion lines. Al foreseeable costs
associ ated with converting to the higher voltage | evel should be
considered in the conparison, including increased costs of
transfornmers for connecting new consunmers and for changi ng
transformer installations to existing consuners. The costs that
may result from possible changes due to additional clearances
need not be considered unl ess they can be docunent ed.

6.2.3 Reliability of service should be exam ned under each of
the pl ans being conpared. Nornally, establishing new | oad
centers would effectively shorten the distribution |ines,

wher eas, voltage conversion may result in an effective sacrifice
inreliability. Consideration should therefore be given to

nmet hods of obtaining an offsetting increase in reliability, such
as installing two three-phase transfornmers or a nobile
substation. The increnental increase in reliability and cost of
each alternative shoul d be evaluated. Consideration should al so
be given to such possibilities as | oop-feed transmssion to the
substation or nore sophisticated distribution |ine sectionalizing
to inprove the reliability of the supply. Thus, the exploratory
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pl ans to be conpared can be nade to have simlar reliability
| evel s.

6.2.4 Were it is deened necessary to abandon a delivery point
(distribution or transm ssion) because of excessive outages
attributable to the power supplier, the planning engi neer shoul d
present supporting outage data plus any other infornation
avai |l abl e which will justify replacing the netering point.

6.2.5 If an exploratory plan calls for the construction of
transmssion facilities because the existing power supplier's
facilities are inadequate or unreliable, the planning engineer
should, in addition to nmaki ng conparati ve econom c studi es,
present data to show evidence that the existing power supplier
has been contacted and has not corrected the inadequacies. The
poi nt of delivery for the proposed transmssion facilities wll
need to be froma reliable power source. |[|f a change in power
supplier is involved, information should be furnished to show
that the new power supplier's facilities are adequate and
reliable. The savings, if any, resulting fromthe change in
whol esal e cost of power, gained through construction of the
transmssion facilities, should be comrensurate with the
additional investrment in facilities necessary to make the change.
It should be shown that this is the nost beneficial nmeans for
providing the reliability or capacity needed.

6.2.6 It may be that the power supplier will not provide bul k
power at or near the owner's load centers. |If the owner
considers construction of its own transmssion facilities, a
careful conparison should be nmade of |ong-range costs and
benefits of constructing and operating the transm ssion option
versus long and/or large capacity distribution lines fromthe
alternative substation to the | oad center

6.2.7 Each exploratory plan shoul d be based on power sources
that the planni ng engi neer and system s nanagenent are reasonably
sure will be available. Every attenpt should be nade to persuade
the existing power supplier to furnish adequate and reliable
sources of power where they are needed.

6.2.8 W ere necessary, alternative recomrendati ons shoul d be
made based on savings that would be realized if the power sources
coul d be obtained closer to the load centers. These alternative
recomrendat i ons shoul d be provided only for those cases that
appear reasonabl e and practical .

6.3 Plan Selection: The devel opnent of the LRP shoul d not be
restricted by the Irmtations of the existing system Al though
it nmust be recognized that there are certain inherent benefits
associated with the continued use of installed facilities,
alternative proposals should be adopted if the projected benefits
fromthe change will exceed the cost of the change. Severa
factors nmust be considered in selecting the reconmended LRP
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6.3.1 The primary concern in plan selection will generally be
for conparative economcs. |In evaluating alternative exploratory
plans, it will frequently be necessary to conpare plans wth
widely varying tine/cost distribution, i.e., one plan nay have
high first cost and anot her plan may have hi gh annual costs.
Sinply selecting on the basis of |owest first cost or |owest
annual costs nmay elimnate the alternative which woul d provide
t he best service at the nost reasonable cost to the consuner.
There are nunerous met hods of performng econom c conpari sons:
present worth, annual costs, capitalized annual cost, m ninmm
revenue requirenents, etc. Any good textbook on engi neering
econom cs wll explain several of these nethods. Wi chever
method is used, the follow ng factors shoul d be consi dered:

a. Tine Value of Mney - The dollars spent this year are
worth nore than the dollars spent next year.

b. Inflation - Labor and material costs are increasing and
w |l nost probably continue to rise.

c. Specific Fixed Costs of the Omer - The owner's system
has historical fixed charge rates provided as basic
data. These rates may change with repl acement of ol der
facilities (decreased &V increased taxes, etc.) and
woul d be expected to be different in the future. See
Appendi x 111, Fixed Charge Rate Cal cul ati on Qui de.

d. Denand and Energy Losses - It shoul d be recogni zed t hat
not only will the peak-load denmand | osses and t he annual
kWi | osses increase with the system|oad growh, but the
cost of those losses will also nost |ikely increase.

6.3.2 Wen the econom c conparison indicates the costs of two
alternative plans are within 10 percent of each other, a
sensitivity analysis should be perfornmed to verify the validity
of assunptions. Increase in interest, inflation, energy |osses,
growh rate, etc., should be considered to determne if the
selected plan is likely to becone | ess feasi ble after the owner
has becone coomtted to it. The results of the economc anal ysis
and sensitivity should be represented in tabular form and
included in the LRP report.

6.3.3 If two plans are still close after analyzing their
sensitivity to overall cost changes, other factors should be
consi der ed:

a. Energy Conservation - A though energy | osses were
considered in the economc analysis, if two plans wll
cost roughly the sane anount but one plan will result in
a net energy savings, then that plan should be given a
priority credit.

b. Excess Capacity - Al though each plan nust provide the
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m ni mnum capacity required to serve the projected system
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| oad, one plan nay provi de nore excess capacity at the
end of the evaluation period. In that respect the plan
Wi th excess capacity is superior.

c. Service Reliability - A though each plan nust provide for
mninum | evel s of service reliability, one plan nay
involve inherently better service reliability. In that
respect this plan is superior.

d. SystemLabor Costs - If a systemhas | abor costs bel ow
the national average, a nore |abor-intensive alternative
may be appropriate. However, if additional |abor is not
avail able in the coomunity, a | arge construction program
wll require use of outside contractors for a |arger
percentage of the work to be done, which may change the
systenmi s average | abor costs.

e. Flexibility - Cne plan may be superior inits capability
of further expansion beyond the LRP | evel while the other
wi Il require radi cal changes in basic design paraneters
at that point. For instance, a superior option would be
one which has a longer useful life than other options.

On the other hand, the plan which defers najor
expendi tures has the value of increased flexibility to
t ake advantage of future devel opnents.

f. Solution of Chronic Problens - One plan nmay elimnate a
probl em whi ch has gi ven nmanagenent continuous service
probl ens while the other plan does not. This should al so
be consi der ed.

6.3.4 The techniques of cost benefit analysis nmay be hel pful in
eval uating alternatives based on the above factors. A good
t ext book on cost benefit analysis will explain the procedure.

6.3.5 Annual costs that are coomon to all plans may be omtted
fromthe summary but expl anatory notes shoul d be incl uded.

6.3.6 Wile economc conparison is the primary basis for plan
sel ection, there is no substitute for good judgnent based on al
avail able facts. In sone instances, indetermnate factors nay
necessitate the inclusion of an alternative plan to the sel ected
LRP.

6.3.7 Al work sheets, sketches, maps, etc., used in devel oping
and testing the LRP should be retained for future reference. At
the discretion of the owner, they may be retained by the planning
engi neer or may be turned over to the systemstaff.

6.4 Draft Review Conference: Follow ng conpletion of the
exploratory plans and the prelimnary selection of the LRP by the
pl anni ng engi neer, a conference should be held to review the
rough draft of the LRP. The planning engi neer, the system
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manager, and other appropriate personnel should attend the
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conference. The RUS GFR and a representati ve of the power
supplier should be invited to attend this conference. Based on

t he deci sions nmade at the conference, the planning engi neer
shoul d prepare a summary planning report. (Appendix IVis a
sanple formfor the "Summary of System Pl anning Report"” which the
engi neer may el ect to use).

6.4.1 The owner should reviewthe draft LRP report to verify
that the plan:

a. Is the result of adequate and appropriate data,
engi neering anal ysis and j udgmnent.

b. Provides sufficient data to serve as a guide for
preparation of construction work plans and | ong-range
financial forecasts.

6.5 Preparation of the Long-Range Engineering Plan: The |ong-
range engi neering plan should present the planning engi neer's
anal ysis of the existing systemand the recommended LRP i ncl udi ng
the transition to the | ong-range system An alternative plan
should be included if there are indetermnate factors. The
report should not present detailed analysis of exploratory plans;
it should contain sufficient explanatory data and summari es of
engi neeri ng anal yses of these plans. The superiority of the
proposed plan shoul d be indicated and the cost differentials
shoul d be shown in dollars. The nethod of econom c anal ysis
shoul d be indicated. Wen appropriate, small sketches of the
system or sections of the system should be used to sinplify or
replace witten descriptions. It is also suggested that
summari es of basic data, economc conparisons, costs data and
engi neering anal ysis be presented in the formof tables or

gr aphs.

6.5.1 The pl anni ng engi neer shoul d nake suggestions to the owner
of appropriate itens to be standardi zed, such as conductor sizes,
substation capacity, etc.

6.5.2 New construction and naj or systeminprovenent itens shoul d
be tabul ated wi th approxi mate cost estimates and the approxi nate
year of installation. Goups of other systeminprovenents,
including increase in capacity of services and transforners
shoul d be tabulated with cost estinmates for each year of the

plan. Existing plant investnents and estimated annual cost of
connecti ng new consuners shoul d al so be i ncl uded.

6.5.3 Mst RUS borrowers have extensive replacenent prograns in
effect which will continue through the transition to the | ong-
range system Odinary replacenents are those resulting from
rot, corrosion, wear and tear, damage, etc., and do not involve
an increase in capacity or quality of service. The estinated
annual costs of ordinary replacenents should be tabulated as a
separate itemin the cost summary, as shoul d nmai nt enance and
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systeminprovenents for each exploratory plan. These itens woul d
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be included in future CAPs. The cost of replacenents in
connection with systeminprovenents should be included in the
investnment figures for the systemi nprovenents.

6.5.4 The cost data tabul ati ons shoul d be broken down by types
of facilities such as distribution, transm ssion and generati on,
if any. The report shoul d include graphs or tabul ations of the
projected kWdenand as related to tine for each substation area
or areas which have different |evels of usage. Managenent will
thus be able to relate investnment in facilities to the tine of
installation for use in preparation of |ong-range financi al
forecasts

6.5.5 A note should be added indicating the nonth and year on
whi ch cost estimates are based. Nornally, all cost estinates

shoul d be based on present price levels with appropriate

escal ation factors used to estimate future construction costs.

6.5.6 Acircuit diagramshould be prepared for each major step
in the transition including the existing systemand for the | ong-
range system The di agrans shoul d show regul ated and unregul at ed
vol tage drops resulting fromsystem| oading at each step with and
w t hout the recommended i nprovenents. Transmssion |lines of the
borrower's system the power supplier, and other transm ssion
lines traversing the owner's system shoul d be shown on either the
circuit diagramor on a separate transm ssion di agram

6.5.7 Detailed cal cul ati ons upon which engi neering anal yses and
ot her planning investigations are based need not be included in
the long-range planning report. However, summaries of findings
and assunpti ons used shoul d be included to hel p managenent
determne the continued validity of and nmake revisions to the
study. Al so, a bibliography which identifies all data, external
docurent s and j udgenent sources shoul d be included. Nornally,

t he pl anni ng engi neer should retain the cal cul ati ons and wor k
sheets as long as the systemplanning contract is in effect.
Upon conpl etion or termnation of the contract, these files
shoul d be nade avail able to the owner.

6.5.8 Appendix Il, "The Suggested Table of Contents for Long-
Range Engineering Plan," can be used as a guide in organizing the
report and its table of contents. The order in which nmajor
sections are listed nay be changed if it will inprove the report.
However, care should be taken to see that the requirenents of RUS
electric loan policies and application procedures are fulfilled
and the presentati on denonstrates good practice for engi neering
reports.

6.5.9 The LRP information should be sumrarized in a fornat
simlar to the sanple formin Appendix |V

6.6 Acceptance of Plan: The |ong-range engineering plan is
subj ect to acceptance by both the owner's nanagenent and by RUS.
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The owner's board of directors should signify its approval of the
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report by issuing a resolution. A copy of this resolution shoul d
be forwarded to the RUS GF-R along with two copies of the report
for RUS acceptance. At l|least five copies of the |ong-range

engi neering plan should be prepared: two copies are for the
owner; two copies are for the RUS GFR, and one copy to be

retai ned by the planning engineer. Qher copies may be
distributed to the power supplier and the Local P anning

Boar d(s) .

7. CONTI NU NG PLANNI NG ACTIMITIES: Planning for the future is a
conti nuing process. Data should continually be collected to

check the soundness of the existing plan and later to aid in
preparing a new plan. The pl anni ng engi neer shoul d assi st the
owner in establishing nethods for obtaining the required data
fromvarious operating records and files. (Good system pl anni ng
requi res met hods for keeping the plan up-to-date. It should al so
provide for CAPs to inplement the transition through tinely
installation of facilities.

7.1 A OANP shoul d provide a coordi nated construction program It
shoul d al so provi de nuch of the basic data needed in preparing
the systemis budget for additional capital investnment. RUS
Bul l etin 1724D 101B, "System Pl anni ng Qui de, Construction Wrk

Pl ans, " provi des guidance in preparation, approval, and use of
construction work plans. A well prepared construction work plan
based on an accepted, up-to-date LRP is generally adequate to
denonstrate planning support for a |oan application to RUS

7.2 The LRP should be reviewed prior to the preparation of a CAP
to verify its continued validity. If the owner finds it
necessary, due to unforeseen devel opnents, nore frequent reviews
may be conducted. The basic data, design criteria, and
assunptions used in its preparation should be conpared with
actual system devel opnents. A recommended gui de for review ng
and determ ni ng the adequacy of the current LRP, and
docunentation thereof, is found in RUS Bulletin 1724D 101B
"System Pl anni ng Quide, Construction Wrk Plans,” Exhibit II1-Dl
(3 pages). If the LRP proves to be valid by the reviewer, it
shoul d be so docunmented in the construction work plan. If a
revision to the plan is deened necessary, the revision should be
a separate concise report, with an appropriate title, properly
dated and with the necessary references to the parts of the
existing report that are being revised. The distribution of
copi es of any revisions should be the sanme as for the origi nal
systempl anning report. LRP revisions are subject to approval by
the owner's board of directors and acceptance by RUS, simlar to
t he acceptance of the original LRP.

7.3 Review (and revision as necessary) of the LRP will extend
its useful life and indicate the need for a new pl an when
revisions are no |l onger adequate. Nany things can happen to
necessitate revision or replacenent of the LRP. Loads may
devel op faster than projected in sone areas and sl ower than
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projected in other areas; power suppliers may change their plans;
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it may be necessary to provide for extensive transm ssion system
construction; necessary rights-of-way nay not be obtai nable; |aws
and ordi nances may change (such as requirenents for underground
line construction); and technol ogi cal devel opnents may occur.

Any one of these may be reason for adjustnent or replacenent of
the plan. Even if no nmaj or changes are needed, nunerous m nor
revi sions nmay necessitate a new LRP. The cost of planning
activities should be considered as an i nvestnent which nay

m ni m ze necessary expenditures. Thus |ong-range planning may be
one of the nost cost effective actions available to electric

syst em managenent .
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APPENDI X |
Definitions of Terns and Abbreviations

System Pl anning: SystemP anning is the careful analysis and
evaluation of an electric power system the consideration of
alternative nethods of nmeeting the electric power needs of the
consuners, and the selection of the nost promsing of the viable
alternatives for providing reliable, environnental |y acceptabl e
service at reasonabl e cost. Systemplanning by RUS borrowers is
mani fested in the | ong-range plan (LRP) and the construction work
pl an (CAP).

Borrower: A Borrower is an organi zation which borrows or seeks

to borrow noney from or arranges financing through, RUS for the
pur pose of constructing facilities or nmaking inprovenents in that
organi zation's electric system

Owner: An Oaner is the sane as a Borrower, except that the term
Borrower inplies a relationship with RUS, while the term Oaner
inplies a relationship with consultants, power supplier, etc.

The responsibilities of the owner are generally carried out by
the general manager (or person with simlar title) of the owner.

Board: The Board is the board of directors or board of trustees
of the owner. The board is responsible for setting policy
including final approval of the LRP.

Pl anni ng Engi neer : The pl anning engi neer is the individua
responsi bl e for conducting all necessary studies and preparing
the planning report. It is desirable that this individual be a
duly registered professional engineer under state | aws and
recogni zed by RUS as being qualified in preparing LRPs. A though
the pl anning engineer is usually an outside consultant, the

pl anni ng engi neer may be a nmenber of the owner's staff or

conbi nation thereof. Al though many Omer's staff engineers
conpi | e CWPs, an owner shoul d eval uate the advant age of

addi tional perspectives, skills and available tinme provided by an
out si de consul tant when involved in the LRP.

Power Supplier: The Power Supplier is an organization from which
t he owner purchases whol esal e power and energy. The role of the
power supplier nmay be filled by a private power conpany, a
governnental agency, or a generation and transm ssion cooperative
(G&T) of which the owner is a nenber. |n many cases, the owner
pur chases energy fromnore than one power supplier. 1In cases
where all purchases are coordi nated through one organizati on,

that organization is the power supplier even if that organization
has no generating capacity of its own.
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SCADA: Abbreviation for Supervisory Control and Data
Acqui si tion.

D.A : Abbreviation for D stribution Automation, a system which
enabl es an electric utility to nonitor, coordi nate and operate

el ectric system and consuner conponents in a real-tinme node from
renote | ocations.
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APPENDI X [ |1
Fixed Charge Rate Calculation Guide

Following is some data to assist in the calculation of a Fixed Charge Rate. A fixed charge rate is composed of several factors: the cost of capital, operation & maintenance,
taxes, insurance and depreciation. Calculating the cost of insurance as a percent of investment is difficult, and the result makes little difference; therefore, it can be ignored
for most applications. The fixed charge rate is not an exact figure, but an estimate which is dependent on the quality of the assumptionsinvolved in its calculation.

NOTE: Referencesto annual Form 7 are based on the 06-94 Revision of Form 7:

COMPONENT
I. COST OF CAPITAL: of FCR
A. Itisimportant to recognize the cost of capital, which is greater than the cost of debt. Thisis because thereisa cost of member equity. The return on equity portion
of this calculation can be figured in at least three ways. The Goodwin method includes the cycle of capital creditsin calculating the return on equity. Or, one may
adopt areturn on equity that a state regulatory authority has declared to be adequate for electric utilities. Or, a TIER-based calculation such asisillustrated below,
may be used.
B. Net TIER (Times Interest Earnings Ratio):
1. For future projects, TIER should be selected in accordance with the owner's Equity Management Plan.
2. For comparison, TIER for a past year could be calculated from data on the annual Form 7:
TIER = Interest [PartA, linel5(b)] + Margins [Part A, line 27(b)] = 8 $ =
Interest [Part A, line 15(b)] $
C. CAPITAL STRUCTURE:
1. For future projects, the debt ratio should be in accordance with the owner's Equity Management Plan. Line of credit or short-term borrowing should be taken into
consideration in long-term financial decisions.
2. For comparison, the debt ratio for a past year could be calculated from data on the annual Form 7
Debt ratio = LTD (Part C, line 35) x100 $ x100 = %
LTD (Part C, line 35) + Tot. Marg. & Eq. (Part C, line 32) $ +$
D. COST OF CAPITAL:
1. For future projects the cost of debt should be estimated carefully, taking long-term trends into account.
A suggested form would be:
Proportion of Long-range est.
debt of interest rate Component
RUS % X % = % (a)
Supplemental Lender % X % = % (b)
Cost of debt = (a)+(b) = %
2. In case one needs to cal cul ate the embedded cost of debt for a past year it can be calculated from the annual Form 7:
[Embedded cost of debt] = Part A, line 15(b) x 100 = $ X 100 = %
Part C, line 35 $
3. Weighted cost rate of debt: Debt Ratio X cost of debt =
(from 1.C. above) (from 1.B. above)
X = %
4. Cost of capital: Wtd cost rate of debt X TIER =
(from 1.B. above)

(from 1.D.3. above) .B.
- = —] (S0
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Il. OPERATION & MAINTENANCE:
A. For future projects, O& M should be selected to agree with the various plan alternatives. If amore costly alternative promises lower O& M, it should be reflected here.

B. For comparison, a historic distribution-plant O&M could be calculated by this form, with figures from the annual Form 7:
Part E Part F
line 14(a) line 7(a)
Net Distribution Plant, annual Form 7, last year $ $
Net Distribution Plant, annual Form 7, 2 years ago $ - $
Average Net Distribution Plant last year
Distribution Operations: Part A, line 5(b):
Distribution Maintenance: Part A, line 6(b): g ()
O&M asa% of Avg. Net Distn. Plant [(b)+(c)]/(a) x 100; or estimated from 1. A., above

KAKS
AR R A |

% (O&M)

Il. TAXES:
Property tax: annual Form 7, last year, Part A, line 13(b) $ @
Plant the taxes were paid on: annual Form 7, 2 years ago, Part C, line 5 + line 20 $

Tax Rate: [(a)/(b)] x 100; or estimated future tax rate % (Tx)

IV. DEPRECIATION:
Use an appropriate depreciation figure for the project alternative(s) being studied. Most owners use straight-line depreciation where the depreciation rate is the
reciprocal of the asset'slife.

Annual rate for coop, for plant or for classes of plant % (Dep)

V. Total Annual Fixed Charge Rate = Cost of Capital (CC) + Oper. & Main. (O& M) + Taxes (Tx) + Depreciation (Dep) = %



