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.- ... .

S~bject:E1ectricp1antinvestment ll\.tl:>al10cated to irdgati~n~~

Parker"'pavis Project .

MelDOrandumof A~st ?4, 1954 to the negionai Director from the Regional
Power ~ngineer(copy attached) containll tpederivationof subject sub~

allocation percentages ona cl;lpacitY-llSe basis. In the:past, the :per
centage f9rDavhPam l;IDd Reservoir was applied to the total cost of
these features; BecaUSe,ll,ccording tp the 1960 Audit R!'l:Portof the
Comptr01+erGeneral' the MeJdcan Trellt;y allocation is unre.lated to the
irrigl;ltion al:\.ocation, costs . allocated to. irrigl;ltion .sPould be ba.sed
on apportiomnent of the cOflts·al,locat~d to the generation .Md, trans-
mission 9f :pQwerol\ly . .

N~ chl;lnge has.been made ill·tlle b i!,;it> for all~catillg tranlllll1ss1on .cOllts
to irrigat;!.on•. HOWever, .the et>timate of ultimllte PUlll.P capacity on the
G:J.laproject (f9rmerly n,040 l.<w) has been revised t9 }4,000 kwin tile
ligllt of draillMepUlll.Ping ellti.mates.Tllis capacity re'lu;!.lO'elilent results
;!.nthe follo~ng lO'eVilled, irrigation sl1biillocatioD fact()lO's;

(1) :De.V'isDam :power aUocation,230-kv sWitcl}yard, 230~kv line
from powerplMt tOll~tchyard, oOntrol cable tunnel to
230~~ s~tcllyardandgeneral plMt less contributions

34,000/0.9(225,000) .. 0.168

(2) parlter"'Davh 230-kv line alld Parker 230-lw s~tchyard

37,777/180,000=0.21

FarltelO'161-kv sm.tcl}yardm.thconnected tlO'all,sforliler
capacityof3oo,OOOkv'a, 0.9 power factor - 2% losses
aSllumed. b.etween Davh and parker

37,777 (0.98)/300,000 (0.9) =0.137

(4) Parlter-Oila 161~kv lines

37,777 (0.98)/(2) 80,000 .. 0.?31

1



(5)
••

••

Gila Supstation .. two 30,000 kva transformers panks.
One Pank is an P-PA customer benefitfeat.ureandthe
other a system benefit feature - 4,000 kw peakpUllIJ;ling
qemand at 4-lw

4,000/30,000 " 0.133 excluding 7.5% features

(6) Gila Wellton-Mohawk 161-lw line - 7~ losses assumeq
from Parker Dam to Gila Substation

37,777 (0.93)/80,000 - 4,000/80,000: 0.388

(7) Wellton_Mohawk features - 1.00

rn the following tabulation, the above factors hlwebeen applie.d to
appropriate costs to arrive at the total suballocation of power costs
to irrigation:

Feature

pavis nainpower allocat;lon
navis 230-kv Switchyard
00ntro10aple Tunnel to 230-kv Swyd
Dav;ls ppto 230-kvSwitchyerd line
Davis-Parker 230-kv line and Parker

230-kvSwitchyal'd
Parker 16100kv SwitcllYal'd
Parker-Gila 191~k1t lines Nos. 1 & 2
Gila Sub (EXclUding APA Wheeling)
Gila W-m 161-kv line
W~M Sup No. 2
W-M pp's Nos. 1, 2, & 3 and lines
W-M SUbs Nos. 1 & 3 and lines
W-M pl'No. 3Switchyard to Wellton

Turnout Ptimp

Factor

(U68
0.168
0.168
0.168

0.21 .
0.137
0;231
0.133
0.388
1.0
1.0
1.0

1.0

Oost

$48, 62d,000
3,679,509

517,02;2
92,795

5,112,174
1,436,740
2,545,711
1,224,646

244,341
657,553

6,746
183,326

1,000

Power
supallocation
to Irrigation

$8, uS8, 000
. 618,158

86'86b
15,590

.1,073,557
196,833

. 588;059
162,878

94,804
657,553

6,746
183,326

1,000

..

AttacbJnent

Noted: A. B. West Date 12-8-61
Reg;lonal Director
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••
OFFICE ME:MORl\lIDUM UIITTED STATES GOVERNMENT

FrOlll: Regional Power Engineer

• • -To: Regional Director·. J'loulder .City, Nevada
August 24, 1954

Subject: E~ectriC plant·inveatment allocated toirrigation~.Parker.
!Jav!s Project

The purpo$eof this lIle1llOrandumis to explain the factors
used in lIlaking s1,lbjectallocation in past years for the annual
"verage rate· aM repaYlllent studY; and to prOpose for consideration
of all concerned revise.dfactors based on new de;elOpments. Close
examination of subject/J.11ocati0llhas been prOl)iptedin :part by the
fact thl\t beginning with the .FY1954 averagfl rate and repaYlllent
studY, . the c0lliI!\issioner has req1,l<;lsted· that we indicat<;l how the
S,l1ocl9.tion is madel9.lld ths,t support thereof be filed at the project
for review s,lld verificatiolloll call.

Original Allocation

Theorigitlalallocs,tion waSillade fOr the "RePort on
engilleering feasibility •. of thecom1:litled Parker·Davis l"rojects •
November 1947" and was based on an estimated ultimate irrigatioll
pumping energy reqUirement of 136,700,000 kwlirs in 1975. purillg the
peak irrigation month, i twasasBtl1Iledthat 12% Of the annual energy
requirement would1:le used at ·100% 1084 fa,ctor. Creatillg a. peak pumping
load Of 22,800 kw. Irrigation allocation of invest lllent ill featl!res

. used t.o sl!.Pply this load was then made qn a "capacity use'l 'Oasis I;lS

follo"lsallowiM 10% for).osses.

L

2.

Davis Dam,
powerplant, terminal
facilities and
general pll;lnt. • • •

DaVis-Parker 230·lw
transmisaion line and
Par!>er 230-kv swi tchyard

Parker.Gila 161-kV line.

.• ~ • • 'f ;. •

~ .f • _ • '. ',' •

• t- o' 'f '. • " I

22,800 " 11.25%
225,000(0.9)

22,800 " 14.06%
180,000(0.9)

22,800 " 15.85%
160,000(0.9)

4. Gila SUbstation. . . . • . . • .. . • . 22,809
30,000

5. WelltOll-Mohawk additions ...•.•••

1

.. 75.94%



• 1949·Revision of Original Allocation

tn1949 the original allocation was revised and used in
the FY 1950 and subsequent repayment studies. The revised factors
as foUowswere based on ai peak pumping load of 28,137 kw derived
inthesamemi>nner as the 22,800 kw figure in the. original allocation
but using revised energynd load fac.tor estimates. In items 2 and 3
surge impedance line capacities were used in lieu of design. ci>pacities.

Davis Dam:,
powerpl6ll.t, terminal
facilities and
general plant. •• • , t' • • • .. •

(

2.

3·

Dav:l,s.l'arker 230~kv

transmi.ssion line and.
Parker 230~kv switchyard • .. • ,t' •

'. ~. . . .

g8,137 ~ 23.64%
'lJe,250(0.9)

28,~37 ~ 24,122%
2(64,803)0,9

4. Gila Substation. , .••

5. Wellton~Mohawk additions

Proposed Allocation

66.67% (assumed)

100.%

Review of the above allocations indicates that certain
of thecspacity figures should be revised in tlle light of present
and 6ll.tic:l.pated future developments. The ult:l.mate installed c!'Pacity
in pumps at W..M Pumping Plants will be 29,000 If.P. or 22, 773 ¥w based
on motor efficiency of 95% as indicated by the test data. Present and
ultimate capacity attlle Yuma Mesa Pumping Plant :l,s 4900 H.P. or approxi~

mately 4,000 kw. Capacity required· in relift pumps is estimated at
1452 kva (g30 lWa in D.ome Area e.s per report entitled, "StudY of Power
Supply. forreliftpumpll in the Dome Arel't ~ W~M Divillion,Gila Project"
dated 7/12/54 and transmitted to Chief Engineer with letter of same
subject and date and 1222 kvs. in the We~lton~Mohawk as shown in report
entitled, "StUdY ofreconductoring of Weliton~Mollawk Irrigat:l.one.nd
Drainage District 34.5~kv lines" dated May 24, :1.953) at 75% P. F. or
1089 kw making e. total ult:l.mate rating in pumps of 27,862 kw. Allowing
101> for averege losses, 30,958 kw would be required at Davis Powerplant
to supply the total pump capacity. Tlle ce.Pl'tcity shown does not allow
for possible future Il.d.dit:l,on required by virtue of drainege pumping re~

quirements. Wllile this possible future dem!ind is recognh,ed there is
no current b!isis to estimate wh!it these future requirements might be,
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if any, and is therefore not considered at this time. This capacity
requirement results in the following proposed irrigation allocation
Percentages:

.. (1). DaVispeJl\~dPowerplant, 230~kv sWitcb;yard, lll1d
general plant ~ 30,958/225,000 or 13.8% of the total invest
mentat Davis Dam excluding 69-kY .terminalfacilities. The·
225,000 kW is the total nameplate or rated capacity of the
five unitsatpaVi" Dam although under favorable conditions
the net plant capability as reported to the F.P.C. is
272'000kw.

(2) .P8rker-Davis230_kY line inclUding the 230~kV .
switcb;yard".at Parker Dam _ 30,958/180,000 pr 17.2'/0. The
capacity of transmillsion lines· is not crearlydefined a" in
the case of generating units. The ca.pacity of 230-kY lines
i" given in the.PO&M-125 statistics on pQwer facilities as
180 rnw''l'llis illgenera.lly considered to be the design capac
ity and in mostca"es is conservative' Bulletin No. PSD-405,
parker~pavisproject Power SYstem Dispatchers' Instructions
gives the npmina1 load limit for the Davis-Parker 230-kY :line
as 240mva witha.third-zone impedance relaying limit of 285 mva.
The 180 rnwfigure for the .line appears to be consistent with the
use of generatQr nameplate ratings.

(3) Parker 161-kY switchY8rd with connected tranSformer
c!'Pacity.of 300,000 kYa, 0.9 power factor

30,958(0.98) = 11.2%
300,000(0.9)

(4) Parker-Gila 161-kY lines - 30,958(0.98)/2 X 80,000 or
19%. The PO&M-125 listing". give the capacity of 161~kY lines
a680 mw. Two percent is allQwed for line lo"ses between Davis
and Parker Dams.

(5) qila $ub"tation - 4,000 or 13.3% exclUding 7.5% features.
30,000

UltimatelYGilapubstation will have two new 30,000 kva transformer
banks. One otthe"e banks will be a "ystem feature and the other
an API\. Steam Wheeling customer benefit feature. I\. peak or 4,000 kw
is required from the system bank to "upply the Yuma-Mesa PumPing
Plant. .

.(6) Gila·Wellton-Mohawk 161-kY line 
30,9?M~o66L-4000- 31.3%. It is planned to convert the

Gila W-M 34.5-kv line to ti:;e 16l-kv and to move tlle e:ltisting
30,000kva Gila transformer to W-M. The figure of 0.93 allows
7% for losses from parker Dam to Gila sUbstation.
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.' (7) Wellton-Mohawk Substation - 30,958(0.92)-4,000
0:1"81.6%. .. 30,000
The old 30,000 kva GUa SUbstation transformer bank will be
installed at W-MSUbstation. Eight percent losses assumed
between the Wellton-Mohawk Substation and Parker Dam.

(8) Wellton-Mohawk Substations No.1 and 3 and 34.5-kv
. lines between W-M Sub Nos. 1, 2. and 3 .. 100)1,.

In the following tabulation, the above percentages have
been applied to the appropriate total estiJna.ted costs as indicated
on the current PF-2a for Parker-Davis Project plus Parker Project
costs to June 30, 1954, where applicaple in determining the total
cOsts allocable to irrigation.

TotaJ., Est.
Feature Cost Factor Allocation

1. ])avis Dam, pOWe:L"Plant
230-kv switcbyard and
general plant $67, 129,405 0.138 $9,263,858

f 2. Davis-Parker 230';kv
line and Parker

(,
230-kv SWitchyard 5,160,471 0.172 887,601

3· Parker 161-kv
Switchyard 1,352,983 0.112 151,534

4. Parker-Gila 161-kv
lines 2,440,145 0.19 463,628

5· GUa Supstation 1,697,340 0.133 225,746

6. Gila-We(l.lton-Mohawk
161-kv line 278,995 0.313 87,325

7· Wellton-Mohawk Sub 695,000 0.816 567,120

8. Wellton-Mohawk additiolls 179,098 1.000 179,098

Total $78,933,437 $11,825,910

•
'"

Interim irrigation allocation percentages for Gila and
W-M f2 Substations before the Gila transformer bank is moved would
be (30,958) (0.93) ,,96% and 100% respectively. The other percentages

30,000
would remain unchanged.
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With yourconcl.\:t'rertce, the tabulation wilJ.,besent to
the project sO that :I.twillbe available for review and verification
on call per· instructions contained. ill the CommissiOner •s letter of
April 15; 1954, subject, "Reconcilement of Account:i.ng Records and
Average Rate and Re~yment Stqd:l.es :ror Power Systems."

/s/ R.· S. Welsh
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