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4 Turbine Hoor plon of the h . Pelton turbines hove ito sides of the powerhouse. Pump dischorgs ¢
two nozzles, one connected to each of two penstocks olong  como up betweon the two grouns of verticol-thafy

The combined action of spoed-measuring on
4 i t the fuel-control mechonism for piged n
& < o'd';:;?z:l‘ ":n:lnn. Volve shown is simplified mechonism during load
s

d fuel-changing
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PUMPED STORAGE
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because of the pumps’ lhl\xn bearings.
This could hove been done by different
valve schemes but, again, the turbines
control shutting down the pumps. This
lo prabably the firsl timo this method
has been used.

With this system, when electric power .
to o pump (ails and it starts to glow
down, the governor opens the turbine’s
noxles. The turbine then brings the
unit to speed ready to synchronize the
generator for connection to the power
system,

To adapt tho turbine governors to
this type of contrel they are supple-
mented by a safety governor driven by
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in o simple me: [, do
l:ﬂel::lm food. Governor reduces fuel supply to’ ‘engine

iflfjw job of your governor to keep engine Sy
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the exciter shoft. This governor has s P within desired limits for lqud carriad. W,
switches that trip the generator-mot Plan ond profilo of the Erzel hydroclectric development. it 9 B
o u,:'.mm | ;’ ..:m .” .;p ;d d: st;.',r 5 installed capocity In six 20,000-hp units operating under a 1500-fooils [tii second article of our saries shows you e Encine, N York
xb; hi' 1"3""" b "hp.l ! diseh, d“:i-"' i lbow mechanical governors are applied -taday By §DOAR J KAYES, Consulting Enginser, New

¢ isolating valve in the lscharge line .

if pump speed drops to 609 normol.

Pumplng-Plont Benefits. Only during
dry summers, when natursl drainage plying other plants on the power system.  During week-day nilh“B::‘
lails 10 il Loke Sihl are the pumps  Low-Wotar Operation. Because of sz power gemp:‘lcd lln “;:w - "

help £l the lake. N tremely low water during the winter of plant pum, walter ) 4 3 h o stable position an 8 n

:‘;::‘::e ;r'i.nclipnlll; l: °bn,.:::‘1',:: I'949.°55, Switzerland was threatencd  this way the Eizel pumped-storsf? types ol governors uvﬂhl‘:‘l,: :‘r :Ip'::dwre:;:ﬂvaly. for the given load. of speed with load, for this engine.
power aupply over short periods, gen- with o power shortage. Every avail and others like It have l""’m l‘;‘? other hl;:-compiﬂl. closer  For ;lnlﬂl changes in load, steady- . Speed,  Speed
erally a few weeks each year. Never- nble means was needed to meet these  sorvico, not only during P?m ",'zre :"" reo !;’0 tekeo overnar  specd chango fs proportional to the Load rpm  change, %
thelegs, the storage pumps have substan-  conditions without scriously restricting  ages but siso in normal t At'what happens when a g F

‘ e . d. For this engine It is 14(24) =
Lasr MoNTH we discussed the var- governor and engine are given enough :oﬂl’: o e s
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i b lation, Full (4/8, 600

tially improved performonce of the pawer use, including Importing power the system can easily ceny X hl:‘ engine apeed. : 'P?:am' Supposs our engine runs % (4/8) e 1

wer station from systems outside tho country, peak and peok loads. "" “"Oﬂlﬂllon is the change in an " + fol Toad, snd af 626 rpm " 612 2
poG::e.rn’menl. regulations are quite Much of the imported power was Conclusions, Hydroeletl;k g J:l ueady” speed (ita @nn::r lu;]- :egdy.:%l:e; T o b o % A :
rigid as to the date when Lake Sihi must  available during nights and weekends  stornge plants have on adruttsi) mlplud) when load is un:{“ Sinee spoed Incrense Is 24 rpra between X 2 *
be filled in summer. The pumps make only. For exsmple, Holland furnished momt large power lyﬂtm:"m 48 ‘ :w:nll-mled value to xero, "L ¢ full and no load, apeed regulation ia ) moortant for
it possible to meet these requirements power from 10 pm to 6:30 am, and on  crcase the output of many het o » Without governor m!junmen wed (100 (28) -+ 600 pool Speed ngulnuon' is n;p: ant (o7
always. If surplus night snd weekend Sundoys. Part of this power was used and uss power surpluses U | o8 wage in steady speed is expre bt - apoed regulation we can  many reasons. One is that it de ne
power Is available from base-load sta- in the Waggital and Etzel stations to  otherwise go to wasie, Tho Etf 2 G P,";enl of full-load speed by: . il"o:or:pulc \pced change for any how iwo or more endnuld:':}‘,:n :
tions, pumping during these periods may  drive pumps 10 store water for peak-  wation s an interesting ’—“"'7 p.- ' peed regulation, % me= cas l’llud change, With o load change  same load will share any ou‘ o :l.
be valuable to improve load factor of load generotion during week days. high-head plant whero storag (aodood rpm-fall.losd rpm) + 9;"‘ wrter ratod lood, say from 4/4 An cngine's spesd regulaticn ls :;e: y
the nower system. This is true in spring, Water was also stored in the reservoir improve performance and ¢ - rated full-lood rpm ol onc-quar related to the governor speed droop.

Motz thay speed regulation refers to o 10 3%, or % to % load, resulting specd

bt
tummer and autumn, and also in winter of the Oberhasli power station of the spite of natural runoff thet . Rhane 1 steady speed. This meany that  change is one quorter that from full to

Speed droop ls the chonge in rotating
when water is lowest in the rivars sup. Bernische Krafiwerke for week days. ervoir during normal years
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