Providing a
stable influence

Woodiward Governor's latest bydro turbine control systems are

becomung more modular as it pushes for increased gemeration
efficiency and promotes greater grid stability. Patrick Reymolds

reports frome Wiscomsoer, USA

COTADON  eThOMICY <anm  INCIeRse
feam 1% o 3% froes chanpng from
mechanical o Sgital govesmng of
Kaplan murtenm
Woendward Governor seld power utiiny Jded
eenres of the effioeacy boous 4t i most secemnt
Hydro Power Comtrol Casderence - o “gover
oo s hool” - held last monah 1n Wisconain, the
company’s centre for hydeo mrbine controh
favbe =0t 2 claun 10 merit banner beadhines,
g« won the mtennon of many unlity opera
tors and manageres, some of whos were m
charpe ol comtrod systems moee than 70 years
W
The efhciency mmprovement comes from
messuring the postson of o Kaplas unn's
swdyusnble bMlades more sccurately, allowing
hner adpsstmnents. Foe any combeation of net
head and gate position there is 2 blade posmcn
foe pptimum efbciency - the relatioaships forss
2 three dimensional mathematical wetace, o
algonithm {YD-Cam|, for each unit
o convinoe powerplant operatoes, the com
pany s purnting it money where v moeth »
\pplicasion speczaling Jerry Runyan says that
Woodward o looking 1o & chent whah would
let the company - ot s own cost - insall =
1D Cam, digital comtred system on a Kaplen
uni. As Woodwaed would take some fnancial

Above, a Woodward opecator interiace
similar to one used as part of & complets
plant control pachage at Conowingo, keft.

nsk 1o peove s chaim, the deal is thar che com
pany and the chent would shase any prods
socrued Yo extra energy beisg penermed per
nit vodkeme of water shrough the turbine

The ethiciency improvanents by digeal com
trods, thoagh, are not himweed vo Kaghan unirs
Impualse rurkenes can be dgitally governed by
ilgneateons hor noadle costrollens wmdar to the
Kaplan blade conerollers. In this case the net
head m amumed o be comtant. The efboency
t o noxzle of an wgulse curbine m 2 huncnon

f the power Jowel 32 which it s operaniog
Sequencing nodthes acvonding 10 the desiced
power devel can impeove ethexeoncy

Mote cffective soquencmg of the sossles
pairs by this echasgue impeoves the overall
ethormey of 2 umit, reducing the power &eop
Suting ehe vwich betwern the samber of now
the pairs m operanon. Power droge can b
sbout 10% of the omtpet, unacceptadle 10 grid
germon. | he Sgital soquencing syssem can
reduce the deop to abest 1%, sayy Woodwand

Wirh Kapdan unns, amometed mdex sesung
m emablih the WD-Cam relationahipn
hovotning move ooy, says Terry Bauman,
) srseom analy st with Woodward The index

gaw pomnon'blades angle relatonshope and
pabng sdustinests 10 2 ooty atttude, o o
essary, oo complere the database needed 10
dewcribe the mathematical efficency ssrface.,
he vest takrs aboat 20 manunes per data point,
be sayy, but the ddata aev caly valdd o the power
output has been conmant,

Index testing - the next gemevation
"We're peening clowe 1o the poumt where the tem
s abmost off the shell,' says Baaman. The fuw
couple ook neady Sve days to sz o, the lam
vedy & few hoors, "We'ee achseving more of 2
sundandoed syssem of imtallanon

Basenian has ks sghes sct on the next devel-
optient phase of the index tesiag wystem,
which he hopes 1o bowg out watha & few years,
He wants 00 avond the need foe constant powes
et duting the tese

T'm ar vhe concopteal stage.” he says, but o
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columa wuh the puot valve Far the demon
strateon, the ew afrasgement was cosstrodled
by & Somwne 517,

Bosholy suses 0o ik the MUDT to cme of the
company s moded TOOM 5 bask sgeed pover
ot developeld b gateshalt conversiess 1o
Compee agamat gatr lemit operatens, which
woller mo spend comntiod and desd onrly with gase
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US Fleowc Powar Keseanch bastiouse |
warnted in o 1992 sepont - Tmpaces of |
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Newrth Amencan eercoonecmons” - that too |
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@y 4 greates theeat of mstabebey. Farthey, f |
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A sdutiom i the probilem comes froem ithe
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iden, wire David Kamegey, Wesodwand'™s
npnerning masages o sllows raped powrt
dapatciing, s kvy commercaal concen 1o wil
power, wathout the meed dor higher forward
waems whom connrumed 1 the grid The hagher
W, e for tarey Sapanh, can couse » g
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with wable speed goine s slanded, they |
wook! remaen wable,

The sgpuvdd comemnd maee w cotrowersial, says
Rormegay The teed Sorward alows gams 1o he
st bowen, o a puwerplane could comribate e
prnd walnbey Put ha mamy utohies, thes s mn
A Preney cuseern ab presest | As alresdy hap
pens s the US aorthwest power pool, he saps
that this iviee may come w the fore f mwer
power powks demand thar plasts can con-
tribway oo grid stabubry bedore they are albownd |
05 g, o Comtae i, 4 poold. [
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disgpanh x becemmes  murr  umportamt
Woodward progecs engiones, Tumn  Steber,
nﬂuo&us&nsmwhukq
fur mernbey plant comtred s, s h as por-
formed for Muladedpha Thark =
| cmumwrrgn plamt
Worniward dewgrnnd & evstem ot the desny of
which o m NevCos S000 contyelies, San
dleng meutral breakers snd tuaw vern valves,
a0 well a0 hnking worh the turbuwe govermon
by fbir opics and the operatos commnd ister
faces by setial Baka. Each of the planty sweven
turbanes had 2 Semma 917 gowerncr svstalled,
replacing Tour Al Chalmers snd theee 1P
Moceis governons which had bern operating
fne more thas o0 years. By manegeng e plane
wader O Tighoer regume, Serber sapy that s
capatedxy 1o go on peaking wares for the pnd
rcant the plant control semem pasd for swht
within s veae
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AS A HYDRO MANAGER,
o  YOU KNOW THAT EVEN
A 1% INCREASE IN
EFFICIENCY CAN
PRODUCE MAJOR
INCREASES IN POWER OUTPUT.

Woodward's digital controls can increase your unit effidency by:

.etting optimal  ...Performing needle ..Operating al
blade angles on sequencing on best gate on
Kaplan units impulse turbines Francis units

In addition w improving efficiency, we can also configure our units to control pond levels,
regulate river flows, and provide advanced functions to handle all the control needs of a hydro
station. Best of all, the control is built by the company that will be on your doorstep in 24 hours if
you need support. We've proven that for 121 years,

® [CODWARD

Woodward Govermor Company

Hydraulic Turbine Controls P.O. Box 287 Stevens Point, WI 54481, U.S A, (715) 344-2350 FAX: (715) 342-5135
In Burops, call Woodward Govemnor U K. (Reading, Barks.) 734- 752727



