CANADIAN HYDRO PROJECTS continued

both plaata the speed rings are securcly
anchored to the reinforcing in the con-
crete forming the scroll cases and sub-
structures. The higher turbine settings
of the francis unite above tailwater lovel
kept scroll.case pressures low enough
1o permit forming the waler passages
and scroll cases directly in the concrete.
Studies indicated the lower setling re-
quired for propeller turbines would
have § d M p to
whare steel-plate pensiocks snd scroll
cases would he required with their
added cost. For these ressons, francis
turhines with concrete scroll cases and
water possages gavo the most economi-
cal design.

Scroll-case pressures at Des Joschims
made it desirable to wse steel-plate
scroll cases, triple-riveted to cast-steel
speed rings. Clreumlerential joint be-
tween plates of the easings aro ficld-
welded, and longitudinal joints are shop-
welded or field-riveied. Scroll cases are
designed for 165-1t head, which includes
nn allowance for pressure rise. Pen.
stocks are steel plate, 22 (1 in diameter
with welded lnngi(ud‘ al seams and
riveted circumferentinl joimas.

Turbine Runriers. Ay all threo plants,
turbine runners aro cast steel, double
hest-treated 10 insure proper grain re-
finement throughout. Shalts are forged
to meel spacial requirements na to re.
duction in forging end hent treatment.
Exposed parts ol each shelt are ma.
chined and polished to a finish of about
63 microinches. The guide beoring
journals are machined and polished to
a finish of 16 mieroinches or less.

Turbine Bearlngs. There has been o
recent trend toward oil-Jubricated bah-
biu besrings for hydraulic 1urbines.
Earlier turbines were genernlly installed
in open flumes and the bearings were
of necessity water Jubricated. Lignum-
vitae blocks, generally used, became
standard equipment even on modern
vertical-shaft units with reinforced-con-
crete or steel-plate spiral scroll cases
with 2 head cover. Turbine bearing is
close 10 the head cover and might bo
flooded If water pressure develops above
crown of runner. Water-lubricated bear-
ings madoe it unnecessary to worry sbout
water getling Into the oil.

As turhine and generator sizes in-
creased it became difficult to keep lig-
num-vitse bearings adjusted 10 insure
turhine and generator parts running
true. Therefore it was desioble to use
oil-lubricated bearings that could he
adjusted to cluse loleronces. Sealing
arrangements to prevent water lenking
into these bearings have been developed
8o oil-lubricated guide bearings are to-
day accepted on o necessary part of hy-
droulic turbine equipment.

Oil Lubrication. Tt Is Interesting to seo
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how this trend toward oil-lubricated
guide bearing has token place on hy-
draulic turhines installed by the d{ydro-
Electric Power Commission of Ontario.
During the 35 years before 1948 the
Commission built 18 hydroelectric plants
with 55 vertieal shaft units of sbout
1,800,000-hp total capacity. Only two
of these had habbitt bearings and they
were instailed about 25 years ago. All
other turbines, put into operation, have
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water-lubricated lignum-vitae bearinpi
Since that time 34 vertical-shalt uol,
have been installed, including La Cav
toinling about 1,200,000 hp in scv®
planis. Of these only six nits of 14
000-hp total capacity have water-lu
cated lignum-vitae bearings. The oth
28 have oil-lubricated babbitt bearlsp
Guide-Bearing Designs. These turblx
guido bearings are precislon-bored, b1t
biu-lined, oil-lubricated, but two
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" et types are used. Des Joachims design
* ls similar 1o that at Chenaux, and on
“units No. § to B a1 La Cave. For La Cave

its No. 1 to 4, Fig. 1 shows the gen-
el drrangement of the guide bearings
" abd oil pumps.

Ao snnulsr oil sump below the bear-
3-ing , surrounds the turbine shaft. A
v 1peclally designed oil slinger connects
10 the shalt with a shoc-typs viscosity-
“oil pump rubbing against the slinger.
- This pump is mounted la the oil sump
80 ji:is slways below minimum oil level.
| discharges from the pump to o
all reservoir sbove the bearing, Leav-
Lh;- reservoir, oil goes to an annular

25 0il; Rowing by gravity down through
.'::lh bearing, is carried 10 all parts of It
.- by & network: of vertical and horizonto)
. groaves, Fig, 2 and 3 show datails of
1. the ail slinger and viscosity pump, while
“Fig. & gives the ol grooves in the guide
beardng. O, discharging from the hot-
lom end of the hesring, passes down
. over the oll slinger and goes 1o the sump.
:«* An aitomatic motor-driven rotary pump
: Wpplies oll to the,bearing when start-
- Ing the unit, or s standby should the
, iscoslty pump fail,
Othar Bearing Deslgns. Units No., §
2 10 8 at La Cave and all units in Chen-
-anx and l_)el Joachims have different
: :“'d‘*burm; srrangements. Machined
3 orBontally around the bearing below-
:"MimMm oil lovel in the sump, a serics
. NI speclal groaves acting as viscos
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Yurbine sholts, La Cove units 1.4 hava babbitted and lig- 7
A t d with annular grooves

ity pumps supply oil to the Des Joach-
ims guide bearings, Fig. 5 and 7. Qil
enters the viscosily pump grooves at the
deep end by holes A drilled through
the bearing block. Each pump groove
leads to a specially shaped verilcal ane
that acts as’a riser to distibute oil to
the bearing surfoce. Excess oil dis
charges to top of bearing block through
a hole 8 in 1op of cach riser and roturns
to the sump.

Cooling coils in the sumps keep oil
viscosity st a carrect valuo and prevent
overheating. On Units No. 5 to 8 at Lo
Cave, bearing blocks are cored 10 form
internal coolant passages, so cooling
coils are not required in the sump.
Water circulates under pressure through
the coils and passages. Units No. 1 10
4 a1 La Cave do not have a coaling coil
in the oi] sumps.

Water Sools. Below the guide bearing
of each unit a water seal or stuffing
hox prevents oil loss to the tailroce or
mixing ol leakage water {rom above the
runner with oil in the bearing. The seal
has annual grooves that drain away any
water that may rise through the clear-
ances between the turbine shaft and the
grensee or water-Jubricoted sesling sur-
faces. At La Cave, units No. 1 10 4 have
babbitted and lignum.vitae sealing sur-
faces, Fig. 1 and 6. Senling surfaces at
Des Joachims are flax packing, Fig. 7.
Carbon ringa are usad for sealing at
Chenoux and for unit No, 5 to 8 at La
Cave.

All turbine bearings other than that
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lookoge walor undr pressurs
Des Joachims turbines gulde-beoring-ond-shaft woter seal
uses flax pocking. At Chenoux, carbon rings ect a3 secls

-O/l-level indicotor
‘and fow-level olorm

on the main shait have high-pressure
grease fittings, Jubricated from a port.
able grease compressor.

Generators. At Dea Joachims and
Chenaux, rated generator capacity con-
forms 10 turbing capacity at rated head.
Lo Cave operstes at o head sbout 6%
ahove the normal on which turbine rat. .
ing is based during the season of large
water storage. For this reason genera-
tor ratings wers bosed on turbine out-
pul ot maximum head.

A1 all three planta the generators are
totally enelosed, ventilating sir being
circulated through air- to water-heat ex-

h d within the enclosi
housing. Tho housings are square ond
havo dampers 30 pan of the sir may be
circulated in the powerhouse for winter
heating. Totally enclosed units were
selocied to (1) reduce eost of cleaning
machine windings (2) reduce noise (3)
huve a cooler powerhiouse in summer.

At Chenanx each generator sets in
the substructure so only part of the
bridge upper bracket and the exciter
extends shove the main floor. Stator is
in a squore recess in the foundation
with cover plates at the maln floor to

plete the encl Des Joachi
and La Caove generator casings are
above tho insin floor. Decause of the

{rancis-turbine scitings and decper sa-
tor {ramey, the Jimit to which the latter
could be depressed would still have left
a large port of the air casing exposed.

Sprinkler rings are [netalled la all

(Continyed on page 204)
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