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I, THE TEST

_ 1. Purpose of tests. The purpose of the tests was to
determine whether or not the pumpa net ‘the conditions specified
~ in the contract as to’hcad, -discharge, efficlency, cavitation, . .
and general performsnce. .- T Y I P
_ 2. The punping plant. Sne plant:is located on the . -
north bank of *he Yellowstone River in Montana about:thirty miles -
upstrean from Glendive and ‘about twomiles-downstreem from the ™ =~ -
~ village of Pallon. "It is & typical irrigation pumping plant con- -
alsting, at the time of test, of two installed units with provi- L
8ion for a third similer unit. “The units are .of the vertical type .=
-conalsting of a 1,500-horsepower, 2,200 volt,’ 60=cycle,: 400-r.p.m,,
synghronous motor direct-connscted to a 36-inch single-su¢tion, -
centrifugal, volute pump. . The pumps ‘are rated at 110.c.f.8, dis-
- charge at a dynamic head of 103 feet, " The motor ia’ rated at" 95,7
. percent efficiency at ‘100 ‘percent powér-_:gctorgjanaf"‘m;fl..:jlbaﬂ;*nnd‘_. o
the pump is rated at 89 percent ‘efficiency at rated dynsmic head
and full discharge. The ‘rated over-all efficiency of ‘the unit is

therefore, 85 Jpercent. .

The pumps each have individual suctions drawing through = == -
~rack structures from a common inlet canal, The discharge of each. . .
“pump is through a ,-B&imh‘;ggﬁe;‘valve,;_s short  length of 36=inch . ° -
- 'steel pips into the legs of a 3-uay conneetion to ‘& f=foot, dismster,
~concrete, comon delivery pipe leading to the cangl at-the topof

_the 'nill, . At the point where the delivery plpe discharges into the - ™
warped-wirg trensition to the censl, there is an 84-inch silng = =~

" chegi, .or flap vslve, to prevent Teversal of flow in cese of emer—
gency. The -camplete “arrangement is shown on figure 1. - .

' 3. ZTest procedure. The horsepower ingut to the pump e
‘was measurad by means of electrical test instruments connected as
shown in the wiring diagram, figure 2. The motor field rheostst
was adjusted so as to bring the power factor up to 100 percent

a8 indicated by balanced resdings on the ‘two wattmeters and by

the power factor meter on the switchboard, The power input as
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_ measured by t’.he nsttmters ‘was «chuulmd bymem o.r mmter rnnd _
‘a voltmter, sach-of “whish ‘could 'be switchltl fron | phase to ;phuo X
- of 'the ‘motor leeds. As a furthar: fchach‘,;_ hio ‘votations of the mt
- hour meéter disk’ warwununtod for wach run,. " 'Th *olactr:lcal .inpnt. ‘
" 'to ‘the mdtors ‘thus Mmeasured ‘was multipliud by ’thc 'motor dﬂaiancy’
to give the ‘horsepowsy input to ‘the. ipamp, - The :dynamic ‘head on: the
pump was messured by*mana .of ‘a maroury \colm <on’ 'vthn;ﬂmmgo
‘side ‘and a- waber ‘'column ‘on ‘the suction 'side. 'R puuuro—taat .gage
~Wes -also ‘gonnegted : ‘on the spressurs gide to give muy: 'nhadk \cm
‘the mercury-colum. This ‘chedk: 'NAS not sathf-otor.y dils ‘$6 ex= -
‘treme ‘oscillations of the - pcinter ‘caugst’ iby po “ihe ;pamp
-casing. ‘An attaupt ‘Was made 4o dmpatha 4onc111"at1m by thmttl:ing
‘but ‘this was: ‘not ‘stccessful, As ‘the preasurs ‘was measured Lrom

 ‘the center line of the pmp nd ‘the ‘Bucticn wab measured frona S

poldnt 2,75 ‘oot balow*thia l:l.ne, the total Qymnie head,
dsterminad au follmz o g

Ho= 13 3 ba ;‘ ha 275#(v 2-v .2,

'=m.m, -

' Wd diacharge velocity .‘..n rost tper mnend, and _
“V - suctim nlocit;y 1n feat. per moud., _‘f—f‘ o
' :or .course the *pipe aress’ in"‘the plam

- ‘thevsuction and dischargs wers: eara

;sham diasrmtically in ﬁsu“

-thousandths of -4 zoot. "The.hook . ;8886 800 Was Ml'-ominad ‘bafore
- 'und after .each test ‘by the ;mathod ‘shown 4n £igure 3. /A‘head d:ls-
" -aharge urve, tigure 4, was’ plotted’ aaucording 760 4the ‘Hewdlten : Sm:!."ah
-1 ‘formula’ as .shown oa the aurve shest, ‘The pho’t.ograph, plabe 1,
B ,{‘.:ahm khe muuring we!.r An: oporation. e

e The ‘canal mpage and’ leaksge wers deteminod by uasur-
' :ing :the ‘areaof ithe water ‘surfacein- the .uanal and .cbserving: the:
“‘distence ‘the water. ‘surface . dmppsd 4An 4 yieasured. pardod of time,

“The .weir. ‘leakage a;lonc was’ rookonod a8 em@m J.oss ,than fo.1 L f "
i asocond-foot. ST , _ RO R
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' o Each testfconsist.ed xof six :'uns." ; First . 3 -
valve fu:l.lsr *opemd ‘for: :mnximnn dischnrga. For ‘succeading mns ‘the’

' wilve was set. for discherges of 95, 85, 55, 23, &nd 90 c.f.0, The
R <105 ahut.-off ‘head ‘was ‘dlyo determined,  Each run‘ consisted oi‘ ‘the
' ‘average ‘of ‘ten. readings ‘taken ‘@t fone-m:lnute intervala The follow- ‘

ing_'rrea.d..ngs 'Were 'bakm fnr eanh run
Eleot.rical'

“Amater, phuus A, B, and C."" R
- ‘'Voltmeter, ‘phases A-B, B, 3 U"ﬁ-- £
oMattmeters, Loandi2,0 oo o0
. Watthour meter, diuk tuma- , £
Hﬂtor rqpomo S .‘

‘Suction: mmmt.er,:;_“ atef, L
' 'jHo:i.r hnok ‘Bage, : Ll
Flap-gate ‘head-loss mumet-ar, wat.er, L
.Anlet :staff gaga Lt EEE,
Outlet wtaff gags.
"Wuir hnx ataff gage

Tcupsrahums‘— S

l{otor atat.or.'
Hot,or ‘rOOom.

‘Pump :room, .
"Water at pump mlat.
Hnt.er at - mair boxe

o 1’1-2*13'5 ':'m,y malisad xtha.t B m,‘of Hheae. mla 8 arem og SOk
--faasentia.l it the test; but they’ ‘are :on file in *l‘.he 1a.borat.or5r' in
-cue any quution u'im rnqui'ring *’thair uza. !

-.unit ,No. :1 :uaa :Lntampt.sd by a brbnk in the canal nt. ﬁhg’ d:l.’s—
‘chu-ge trmsiﬁon. 'The; ie - test are, taharofm _nat-;’
-plotted, Test No,-2; unit No. : 8’ complete th o
‘are tabulated in ‘table Wo.: J., ant:;plot

‘rd.gure 5. "l'he mauﬁ:t.a of tut No. A, m:i Na.
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a‘i’“"
Wischargo pipe ‘to

%, 92639 - Started st
ST gretuatly

. :Shopped unkt Mo, 2 &
. Cracker Box Cresk wa

- measurements on unit

2 at

Mt

ringe should give satistac- -

Cleaned




madu &1 action to manomotera and preaaure ‘T8g

’Began ‘conriecting ‘electrioal Anstruments, "'Got, ‘wedis
o 'partly installed. cGot Jhook Bages: md pots ready !

:lnatall flﬂiprp.pped ‘ ¥ ‘

‘bo a'hop Oaﬁﬁg’i:‘."" e

9—28-39 - Glosed up. mump No.. 1. most: ni’ day inatmdn,g
SRR ~and conneoting alectr:!.cal :l.natrmnants. ‘Set up dead -

me:l.ght tester and tasted preaum gaga. - Finighed
wair inutﬂlntion. e

_1:’ 9-29-39 llade mltmatar raml oh an .-»ﬁnuhg&f
DR tiona'uon unit o, Lo 'Adjushud" '
No. 230 msth-dmm *weir and oanal

Leak

3ﬁhackad.w e _Qﬁbi

. 9-30-39

: .Maana.-l'.\cauaad ahntdown.‘
Petite @.nd"'cmplatad
axpaatnd. :

,wa:lr had nattled“zaboub i /2 ﬂnah on athand. R
‘crast, ‘Changed mammtern 10 read’ diauhnrge ‘and.
"auob:lnn presaures. lepmtelym Imtm mnnmt.er to.

- :6how loss 4n flap #ute, - Installed borrowad . ‘powey fne.;

- oy :I.ndi,cator «on mtchhon-d. lladc ‘ready for ,fiml
' .:‘-itaat aon tmit. No. 1 tomomw. :

10-3~39 IPoam md mnmataﬂ remordara, ch
C and serosd wedr, Started unit No s
' few.minutes Later 8 leminuo hreak nro
pips #tarted. -4 ‘




' ‘10-6-39 Finally ran test, kesping about a dozen men checki
- leaks,  Total leskege: by test indicated about 0. 3
.fes. due to seepago-and ‘weir leakags, “Tost re-
- :sults appear aatis!‘actory. Transferred hydmulic ‘
‘and electrical/test instruments to un:lt. No, 2 in

"'-oadlneas for test tomomw. -

.10-7-39 Posted raoordars and at.art.ed testing a.bout 7: 00 a.m. -

, 7 on'unit No, 2, Test procesded without miahnp. - After
tost, gage zero had not changed eppreciably, - Canal -
J.aa'ra.ga t.est ahowed about. 0,25 c.r.l. :l‘rcm al]. sourcel.

"~ "10-8-39 - 3unde.y Worked up soms or data. and found “same’ cmplete. _ £
. Vieited Mr,..P. A, Jones who had become :l.l.'l dne ta o=
posura in rapair:l.ng ea.na.l breaks o _

' .10-9-39 Dimtled ‘test equipmnnt a.nd paakod up resdy to ahi
~ $0 Denver.. -Got wire auking whin equipment conld bn

‘shipped to Owyhee ditch. Beplia\d TCAN SHIP WHEN RE-

QUIREJ " Boardnd tra.in ror Denwr at 11:50 p.m. ‘3‘ .

10-":.0-39- Arrived at Dennr liunicipa.l Airport at 6:20 p.m. haw
- ing been delayed abnut 8 hou.ru :l.n Billinga due to -
gronndad pla.ne. R ! B
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