"UNITED STATES GOVERNMENT .o tes 070 Bureau of Reclametion .
: ! MEMORANBUM : :, N DR R f Region 3 )
""'f. S T ' Boulder City, Nevada
' To: Regional DirectOr ' '
S = o December T, 1961

: From. Qr Regional Supervisor of POWer 2 :

'.Sﬁbqect': Electric plant investment suballocated to irrigation--
) " Parker-Davis Project ' . .

'MEmorandum of August Eh 195h to the Regianal Director from the Regional
Power Engineer (capy attached) gontaing the derivation of subject sub~
. allocetion percentages on. a capacity-use basis. In the past, the per-.
'centage for Davis ‘Dem and Reservoir was epplied to the total cost of
these featurea. Because, according’ to the 1960 Audit Report of the
Comptroller General, the Mexicen Treaty allocation is unrelated to the
irrigetion alloeation, costs allocated to irrigation should be based

oh apportionment of the coats allocated to the generation and trans-
mission of power only._ ' S . : BT

No change has bsen made in the basis for allocating transmiBBion costs
to irrigation, However, the estimate of ultimate pump ‘cepacity on the

~ -G1la Project (formerly 27,040 kw) hes been revised to 35,000 kw in the

light of drainage pumping estimates., ‘This capacity requirement results'
in the. following revised irrigation suballocation faetors'-

';‘ﬂ(l) rDavis nam power allocation, 230-kv switchyard, 230-kv 1ine
- from powerplant to switchyard, control cable tunnel to
;13_123o-kv switchyard and general plant 1ess contributions
: 3, 000/0 9 (2es, ooo) - 0.168 | i
: (2):xParker-Davis 230-kv 11ne and Parker 230-kv switchyard"
e 37,777/180 000 = 0‘21 o L

-(3)"parker 161-kv' switehyard with connected transformer
- ecepacity of 300,000 kva, 0.9 pover factor - 2% 1osses{g
: __assumed between Davis end Parker ' o
_ 37,777 (0 98)/300 000 (o 9) = 0,137
| (h)':Parkeraaila 161-kv lines

3?,777 (o 98)/(2) 80 ooo =0.231



2

-Davis-Parker 230-kv line and Parker
Gila Wem 16l-ky line -

o Turnout Pump

" (5) " Gila Subststion - two 30,000 kva trensformers bemks, -

.One bank is an APA customer benefit feature. and the e
" other & system beneflt feature « 4,000 kv peak Pumping,'~"

7demand at h-kv

h 000/30 ooo = 0 133 excluding 7 5% features

(6)_'Gila WelltonrMbhawk 161 kv 1line - 7% losses assumed

from Parker Dam to Gila SUbstation

37,?77 (0 93)/80 ooo - b 000/80 ooo = 0, 388 '"3;'7

(7) Wellton-Mohawk features - 1. 00

Feature i ;5]ﬂ R S Féétqﬁ R
Davis Dem- power allocation ' .0.168
Davis 230-kv Switchysrd = 0,168

Control Csble Tunnel to 230-kv Swyd - 0.168
Davis PP to 230-kv Switchyerd line 0.168 -

230-kv Switchyard
Parker ‘161-kv Switchyard '
Parker~Gila 161-kv lines Nos. 1 & 2
Gila Sub {Excluding APA Wheeling)

+* e ou s

OO OCWHNFN
QoL (G
s T g ocpen S

W-M Sub KNo. 2 - '

W-M PP's Noa. 1,2, & 3 and lines

W-M Subs Nos. 1 & 3 and lines

W-M PP No. 3 Switchyard to Wellton

- .. u

;waooooo.

-
o

_l/é/

: Attachment

Noted: A, B. West.  Date 12-8-61
Regional Director ' -

Coat

,$h8,620,000'
- 3,679,509. .
. 517,002 -
92,795

- 5,112 17k
1,h36,7hG -
2,545,711 -
1,22h 646 -

plily 341

_ 657,553;
-6, Th6

183,326

1,000

R. S. Welsh

: ’In the following tdbulation, the above factors hame been qpplied to
1apprqpriate coets to arriVe at ‘the total suballocation of power cesta
;to 1rrlgation'. ‘ S . . -

Power'ﬁ' _
Suhallocation

: to Irrigation,,

48, 168 000 -
618 158.
86 860
15,590

1,073,557
196,833
.. 5885059
- 162,878"
~ 9h, 80k
-657,553‘
-6, The
-,183,326'

-1 000.

$11,853,36u -
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'Ffbmﬁ" ' Reglonal Power Englneer

-OFFICE MEMORANDUM UNITED STATES GOVERNMENT

.in:' .' Regional Director -f.,}:i5513 :fu' Boulder City, Nevada

_August ok, 1954

.'subject: ;Electric plant inveatment allocated to irrigation--?arker-.'

Davis Project

_ The purpoSe af this memorandum 1is to explain the factors

_ used in maklng subject ‘allocation in past years for the anmial

average rate &and repayment study; and to pr0pose for consideration
of all concerned revised factors based on new developments. €lose
exemination of subject ‘ellocation has been: prompted in part by the

fact that beginning with the FY 195k average rate snd repayment’

study, the Conmissioner has requested that we indicate how the

&allocation is made snd that support- thereof be filed at the project '
for review and verification on call BT ) o ‘

R Origlnal Allocation

The original allocation was made for the "Report on

:engineering feasibility -- of the -combined Parker-Davis Projects -

November 19&7“ and was based on an estimated ultimate irrigation
pumping energy requirement of 136, 700,000 kihrs in 1975. During the

. peak’'irrigation month, it was assumed that 12% of the annual energy
_requirement would be used at 100% 1oad factor creating e peak pumping -

load of 22,800 kv, TIrrigation s1location of investment in féeatures

“used to supply this losd was then made on g cgpacity use“ basis as

folloys allowing 10% for lossea R

,1. Dmdstm : -
~ powerplant, terminsl -
facilities and '

general plant. . . . ;z?', s e v . 22,800 o= 11(25%

, - _ - $25,000(0.9)
e, _Dé&is4Pafker 230-kv.‘
: transmigsion line and

Parker 230—kv sw1tchyard q';,;ﬁ. . .0 p2,800 a 14.06%
- - 180,000(0.97
3. -Parkereeila 161-kv line( e e e .. i 22,800 = 15.85%
| S - 160,000{0.9)
b, Gila Substation. . . . o . . « . . . . 22,800 s 75 9&%
| E 30,000 .
D WelifongMohawk additioﬁs e e -100.%,



}_19h9 Revision of Original Allocation e

S “In 19&9 the- original allocation was revised and used in ,j-
._the FY 1950 and subsequent repayment studies. The revised factors

"ss follows were based on a peak pumping load of 28,137 kw derived

in the gsme ménner as the 22,800 kw figure in the original allocation
but using revised energy . nd load factor eatimates. In items 2 and 3

' surge impedance line cgpacities were used in lieu of design capacities.'

11,u;Dav1s Dam, o
- powerplant, terminal 7 N

. faeilities and T S
. .gemeral plant, , . . . . .. .. oo 28,137 = 13.895%

225,000(0.9)

2. Davis Parker 230-kv
" trensmission line end

. Parker 230-kv switchyard . . . . . '28'137 rf:_.= 23, 6u%
j3;f:?ﬁrkeng§11a 161-kf'1ines e e 28 137 _- - 2& 122%
k. eile substation.. B - e {”;7 o e 67% (assumed)
5. 'Wellton-Mohawk additions . e :;.'.' —_.,‘: Co 100 %

'HProposed Allecation

Review of the above allocations indicates that certain -

  :of the - capacity figures should be revised in the 1light of present
“and anticipated future developments . The ultimate 1nstalled ‘capacity

in pumps &t W-M Pumping Plants will be 29,000 H.P. or 22,773 kw based

cn motor efflciency of" 95% as indicated by the test data, Present and

‘ultimate capacity at the Yums Mesa Pumping Plant is 4900 H.P. or approxi-

mately k,000 kw. Capacity required in relift pumps is estimeted at

- 1hs2 kva (230 kve in Dome Area s per report entitled, “Study of Power
Supply for reliff pumps in the Dome Area - W-M Division,. Gila Project"

- dated T/lQ/Sh and trangmitted to Chief Engineer with letter of same

subject and date and 1222 kva in the Wellton-Mohawk as shown in report
entitled, "Study of reconductoring of Wellton-Mohawk Irrigation -and '
Drainage District 3%.5-kv lines" dated May 2k, 1953) at 75% P, F. or
1089 kw making a total ultimate rating in pumps of 27,862 kw, AMllowing
10% for average logges, 30, 958 kw would be required at Davis Powerplant
to supply the totel pump cspacity. The capacity shown does not sllow
for possible future sddition required by virtue of drainage pumping re-
guirements, While this possible future demand is reecognized there is
no current basis to estimate what these futire requirements might be,



Cip any, end is therefore not considered at this time: This cepacity
requirement. results in thﬂ following pr0posed 1rrlgation allocation
percentages' S ] o : .

. (1) DaV1S Dam and Powerplant 230-kv sw1tchyard and
“;general plent - 30,958/225,000 or 13.8% of the total invest-.
.ment at Davis Dam excluding 69-kv terminal facilities. The’
.-'-225,000 kw is the total nameplate or- rated capacity of the
- five units. at. Davis ‘Dam . although under favorsble conditions
~.the net plant c&pability ag reported to the F P.C. is N
72?2,000 kw._uu o : :

, (2) Parker-Davis 230-kv 11ne 1nclud1ng the 230-
j-switchyards at Parker Dam - 30,958/180,000 or 17.2%. The
" cepacity of transmission lines is not clearly defined as in
" the cese of generating units, The capacity of 230-kv lineg
s given in the PO&M-125 statistics on power facilities as
180 mi. - This is generally'con51dered to be the design capac-
ity and in most- cases is conservative. Bulletin No. PSD-405,
Perker«Davis Project Power. System Dispatchers' Instructions -
- glves ‘the nominal load limit for  the Davis-Parker 230-kv line :
as 240 mve with & third-zone 1mpedance relaying limit of 285 mva,
. The 180 'my figure for the line appears to be consistent with the
-_ use of generator nameplate ratings._: ]

(3) Parker 16l—kv switchyard with connected tranaformer
apaclty of 300 000 kva, O 9 power factor .

30, 958(0 98) 11.2%
Eﬁﬁi;dﬁﬁtfr?iy

R (h) Parkar-Gila l61-kv llnes - 30 958(0 98)/2 x 80 000 or

. 19%, The PO&M~125 listings give the cepacity of 16l-kv 1ines

- as 80 mvr.. . Two pércent is allOWed for line’ losses between Davia
'and Parker Dams. g: : R :

- (5) Gila Substation - 4,000 or 13 3% exclud1ng 7 5% features.
S S 30,000
Ultimately Gila Substation will have two new 30,000 kva transformer
"banke. One of these banks will be a system feature and the other
an APA Steem Whéeling customer benefit feature. A peak of 4,000 kw
is required from the system bank to supply the Yuma-Mesa Pumping
~ Plant,

(6)" Gila wéllton-mohawk'161 kv line'—-
301m58(0 93) - hOOO - 31 3% It is planned to convert the
80,000 '
Gila W-M 3k, 5~kv llne to the 161- kv and to move the existing
-~ 30,000 kve Gila transformer to W-M. The figuie of 0. 93 allows
-_-7% for losses from Parker Dam to Gila substation.




s
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N Wellton-Mohawk Substatlon - 30, 958(4#92) - h 000

. fof 81.6%. o 30,000 o
. Thé old 30 000 kva Gila Substatlon transformer bank will ba

installed at W-M Substation Eight percent losgses asaumed

S betueen the WEllton-Mbhawk Substation and Parker Dan.

(8) WElltOn~Mphawk Substatlons No. 1 and 3 and 3h Bfkv

‘5,:'1ines between W-M Sub Nos. l, 2 and 3 = 100%

Iin the following tabulation, the above percentages have

been applied to the appropriate total estimated costs as indicated
on the current PF-2a for Parker-Davis Project plus Parker Project

5 1;

. costs ‘to June 30,. 1954, where applicable in determining the total
-costs allocable to 1rr1gation : T o

-;Total Bet.

Feature = i:f; . _Cost .Faeﬁbr:.: Allece£ieﬁ _
Davis Dam, powerplant' 3 C .t“ 7 ' _.”
230-kv. switchyard and _ ' : S S

- general plant - - $67,129,k05 = '0.138  $9,263,858
pavie-Parker 230-kv - | B
~ line and Parker . : e
- 230-kv SWitchyard S - . 5,160,k71  0.172 - 887,601
Parker 161-kv B
- gwitehyard - 1,352,983 0.112 151,534
Parker-Gila 16l-kv o
lines o ‘ - 2,hh0,1h5 . 0.19 - h63,628
. Gila Substafion"; o 1,697,380 0.133 - 225,746
. Glla-Wedlton-Mohawk -
- 161—kv line - _ - 278,995 0.313 . - 87,325
. Wellton-Mbhawk Sub L _'695;000 0.816 567,126;l
Wellton-Mohawk adaitions 179,098 1. ooo,.' 179,098
- Total : | $78,933,437 $:Ll 825,910

Intexrim irrigation allocation percentages for Glla and

W-M #2 substations before the Gila transformer bank is moved would

‘be (30,958) (0.93) = 96% and 100% respectively

30,000

- would remain unchanged..

The other percentages .
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i
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With your concurrence, the tabulation w1ll be sent to

~the project so that it will be available ‘for review and veriflcation

on call per instructlons contained in the Commissioner's letter of

- April 15; 1954, subject, '“Reconcilament of Accountlng Records and
;Ayerage Rate and Repayment Studies for Power Systems w _

LR

/s/. R. 8. Welsh -



