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This ig in Tesponge to youp letter of Jume 6, 1973, ang subscauent
eOrrespandence, o belale of Hestinshouge Electrie Cornoration (Weating.
houge), Protesting the ayarg of & vantrast Wnder invitatian pop bidg (Tmp
llo, D3=7001, isoued by the Bureay op Reclamatinn, United gtateq Depdr(men

turbing, 2ased on oyp review of tha entire Trecord, and considering
the Yelgat of Cixineerins Judgment Bundvorts the Qccerntahily ty of the
GeChalmerg turbino, we havo concluded that the provest, fuat be deniog,

The edverticing notiee issued o Februsry 32, 1973, toecific

requeoted tye urnighing op turbineg, “onced oven, ™ and (ieneracors pt
“any syachronog speed, ¥ Thereasrter, the solicitation yng issucd on
: Mareln 19y 1973, With the big opening, ag extended, o Hay 30, 1973,

Bido were Tequested ag followg;

shart, hydraulq o turbines, Incdudisy twilding ang testiyg

8 huirauiga tuntien ol wdeay LN &L2eevtahle nadeld end
( . LI5S have beoy breviously Nrnd gied in Lacordance wity
: Paragropng el and 3.3-12; and

| Contrack froand Profect]”
V9443 omsa

i
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. 0% held wity representatives of
wcatinghause, ALU s~(hadnpry Corvoration (Alusuc:'»al:nem), Cwnedian g
Elecotria Camoany, 144, (C2nadign Gz), Itningrag tietn), Works, the Dcp

of the Interion, and our preyge, To the extent Pasaible, a3y intereateq

-
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"b. Murnishing, installing, and tcatins three 615,385
to T17,949-Xva 97,5 percent power factor, 15,000+ to
22,500«-volt, any synchronous speed €0=hertrn, verticale
shaft, hpiraulic turbine-driven, alternatingecurrent
cmcﬁnom generatorsy in designated Units 22, 23,
and

Yive offers were sulmitted in vesponse to the solicit ticn as follows;

Bidder, | Price -
Canadian (Jenerel Elsctrio ' $57,829,399
Allig-Chaluxers : 63,000,000
Weatinghouse«v/0 Inergaaachexport |
(joint venture) 63,130,294 ‘

tachi Amexica<Vigmer and Brckey

(jodnt venture) :
Foreim ; 64,313,604
Demeotic 73’313’601"

Allig-Chalmers is the turbine subcontrector for the low bidder,
Canadian OE. Ieningred }etal Vorka is the turbine menufacturer for the
Joint venture of Westinghouse-V/Q Mergomachesports Alihouzh the secand .
lov bid was subndtted by Allis-Chnlmera, the participation of that cor..pruy
in thig protest; 1s only in 4its capacity as subcontrrsctor for Canadian Gila

With the eitception of Westinghouse, all tho biddera certiified in the
bidding schedules submitted pursuant to the wolicitation that thxdiy pricee
offera were based upon the followings

"4 % ¥ a twmbine having a fullegate rated capacity of
000 borsepcmer at 205~foot rated head and operate
1ng 134 $57 rag and a genervator having a rating
71(,0’.0 iva at 100 percent load, 97.5 percent power
L’nctor, 15,070  volts, L5.7 e, snd 60 hertx for
700 mesowatt (mw) generaors

Weatinghouse certifiod that its price offer was based upon the following:

« ¥8 4 # g turbine having & fullegate rated capacity of
0,000 _ horsepower at 205-foot ratcd head and operate v

at 12 i7pa) andl a generdtor having & mating of v

-
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717,949 ﬁ_kva at 100 percent load, 97.5 percent pover
factor, 15,000 volts, "o xpm, and 60 hertz for
a 700 meguvatt (mw) generator,"

The Department of the Interior reported that the optiona for supplying
the units at various ratings and speeds were provided in order to encourape
bide on the highest capneity units consiastent with the current state-of-the-
art, It is {fuvrther reported that all offers have been determined by the
contracting of'ficer to be responsive.

Veatinghouse contends that a hydro-turbine capable of output of
960,000 horsepower (700 mw) at 85.7 r.p.m, operating under the conditions
specified in the subject solicitation will not perform in accordance with
the requiremants o' the specifications and that such unsatisfactory por-
formance will result in substantial'project delay thercby causing the
Guvernnment to risy extensive loss of revenues, YMore specifically, West-,
inghouse contends that the uaits will be subject to excessive cavitation
resulting, in part, from the high "K" factor of the units proposed. Cavi-
tation, es discussed in Wesiinghouse's proteat letter of June 13, 1973,
can be described as follows:

"# ¥ ¥ the phenomenon wnich ocaurs when a liquid is
subjectved to a decrease in pressure and resuliingly expands
intc a vapor and increases tremendnusly in volume, VYhen the
vapor is subzequently subjected to an increase in pressure,
i1{ codlapses to its oricinal liquid form and velume vith suen
rapidity as to result in extreme shock, shoek sufflicient to
create & mechanicel force which will cause the turbine bledes
to erode and pit to the extent that holes several inches in
diemeter develop."

It is Westinghouse's position that with proper analysis, "K" factor
can serve as & gulde for the selection of turbine speed, The "K" factlor
can be expleined by the following formula:s "K" = NB‘\/__' (vhere Ng
is the speecific speed and H ia the head, the elevation differential between
headwater of the dam and tailvater), Since the oresent highest "K" factor
for in-~service equipment is in the 1,000 raenge. Wesvinghouse contends that
the units prepoared by Allis-Chalmers, which have a "K" factor of 1,210,
arc beyond the state-of-the-art for the industiey in general and for
Allis-Chalmers in particular,

In substantiation of its contention ithat the propc. . units exceed
tha state-of~the~art, Vestir :house muintains that an exwriueclation of
Allis-Chalmers' operatio-a) experience with units in the 21,00~ to
350,000-horsepover rante .o e proposed 960,000-horsepower requirement
in and of itself is o dez:en offort faced with numerous challenges and Pl
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that such un effort is further complicated by & proposal of turbines
operating st 85,7 rvpom,

In reply, Allis~Chadmers contends that & hydroeturbine capahle of

output of 960,000 hovsepower (700 mw) at 05,7 r,p.a. operating under:the
conditions specified In the smolicitation will perfoim in scenrdance with
the requircnients of the specifications and that such a unit 18 not heyond
the state-of-the-art either for the industry in general), or for Allige
Chalmern in particwlare. fn support of its contentions, Allis-Chulmers .
submitted a rebuttal of the allegatioms made by Westinghouse in which 4t -
atated the folloving: Tha use of the YK faetor by Westinghouse as the
controlling element for r.p)m. and satisfastory performance is incorrect,
"K' factor \s only o relotive measure of the specd of hydraulie rachinery
and 13 entlirely unreloted to capacity and size of the equipment, Furthere
woy, the higheat "K' factors of units presently in operation are not
1,000 and 1,059, ag alleged, oince Allig-Chalrmers and other responsible
mamufacturers have built many Francisetype turbines which operate at “K"
fastors simnificently higher thon those in the 1,000 range, mentioned
gbove, C(onsequently, the "X¥ foctor of 1,210 associated with the Allise

- Cnilnmers proposal does not extend the state~nfethe-art either for the
industry or for AlliseChalmers, JHgh "K" footor and excessive cavitas
tion are not synonymous; nor is there a relationship between *K" and
vibration., Inadequnte design, lasck of good model testing, and errors .
du manufacturing are the primary causes of cavitation and pltting,

It 40 Al4s-Chalnmers' position that Vestinghouse has not proved
that Allis«Ctalmers vill be unnble to satisfactorily build the 05.7«
T.polay turvines proposed for Grand Coulee, On the contrary, Allise
Chalmers contends that 1ts desism for Grand Coulee is cupported by extene
sive engineerirg studica end also by model tests. Xt concludes that the
practicality of' a turbine desipgn at 85.7 rep.m. is supported not anly by
the willinmesd of' Canadian GE and Allds=Chalmers to contract to build )
such turbines for Grand Coulee Dauw under the cenditions set forth by the
Purecu of Reclanatica in the specifications of the subject solicitation,
but aloso by the fact that the other bidder on this project, Iltachi,
also proposed 5507"1'1»01!_. turbines,

The Dureau of Realamation has reported that it conducted a survey
of the twrbine Industry heginning in March 1971 concerning the feasi-
bility of providing units of hirher capocity and higher speed than those
yrovided for the third powerplant wnder contract at tint time. (%The

. capacity and speed of the unitn under emtract 18 620,000 horsepover
(600 mw), 72 xr.pems) Many of the teohninal queations raised by thw proe.
test of Westinghouae were addressed Ly representatives of the industry
dn response to the survey and, accordingly, had been under conaidaration
at the Burcav for approcimately 2 yeors pyior to 4he ismuance of the
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aubject molicitation, Technical data submitted by representatives of

*  dndustyy in response to the survey indicated that an fanresaye in both
the capicity and opeed of the units waas feasible, Purthermore, baged
o the data submitted; the engineering staff of the Burean of Reclamae
Cion verificd to its own satisfaction that the units of the capacity and
speed offered under the subject solicitation are presently attainable,
Consequently, the Dureau of Reclamation has token the position that units
vith a copoacity of 900,000 horascpower (700 mw) at a speed of b5.7 TPl
ara fecasiblo, that the capability to produce such units exiats within the
induatry, and tha’,, consequently, units of this capacity and speed ave
within the present statesofethe-art,

In additicn, 1% haa not bern proved to the aatisfaction of the
Bureau of Reelamution that the higher speeds offered will necessarily
result in oxcesaive cavitation or be otherwise unacceptable, Since the
spccificationa for D8-7001, as developed by the Burcau of Reclomation,
dngure that the Government will have close control over the contractor's
initial deaign, nmodel decipgn, end testing, the PBureaun 1s confident that
the final design vill result in an asceptable product. Therefore, it is
the position of the Bureau of Reclamation that the protest of ¥Wustingtouse
ahould be denied,

In summary, Westinghouse contenda that a hydroeturbine capable of
960,000 horscpower (700 mv) at U5.7 r.p.o. operating under the conditions
gpecified in the solicitation exceeda the statesof-the-art, while Allige
Chalmers believea thnt it is possibile to produce such w unit and 15 pree ,
paxred to produce such & unit whaich will be eble to mset the requirerants |
of the specificatioms, ,

As evidenced by the position taken by the procurement agency, the
Burean of Reelamation 48 prepered to provide Canndian GB and its subcon~
tractor, AlliseChalmers, with an opportunity to echieve thiz result.
Purther, & stalt engincer of our Office has considered the voluminoun
yecord and vritten arguments advanced by the partica and has concluded
that the AlliseCheliiers proposed turbine is, conceptunlly, within the
present state-of-theeart. In the circumstances, we are unable to cone
clude that Canadian GE and Allis-Chalmara cannot perform &8 pronised.

B«170528, May 18, 1971,,copy enclosed. ' S—
Sincerely yours, -

|  (SIGNED) ELMER B, STAATS

, Cooptroller General R
of the United States N





