
the fact that long weir walls are used in addition to the auto­
mated radial gates. The long-crested weirs help to minimize 
gate movement and also dampen the magnitude of sudden rises 
or falls in water levels. 

CONCLUSIONS 

This research shows that successful tuning over widely var­
ying flowrates can occur if one uses the difference form of the 
PI logic, along with a newly developed UP concept that ac­
counts for the nonlinearity of the relationship between the up­
stream water level and gate movement. The technique was 
tested with simulations of a new control system for the High­
line Canal in Grand Valley, Colo. Robustness of the control 
system was enhanced by incorporating the use of long weir 
walls into the radial gate structure design. 
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APPENDIX II. NOTATION 

The following symbols are used in this paper: 

a = UF constant related to canal gate configuration; 
b = UF constant related to canal gate configuration; 

e(k) = error at any time, k(L); 
e(k - 1) = error at the previous time step (L); 

e(t) = error at any time, teL); 
H uls = upstream water depth (L); 
KI = integral constant of a PI algorithm;
 
KP proportional constant of a PI algorithm;
 

k present time (T);
 
STP upstream water level setpoint (L);
 

a = integration variable (T); 
t = present time (T); 
u = gate position at the start time (h =O)(L); 

u(t) = desired gate position at the present time, teL); 
UF = Universal Factor; 
Ui = initial gate opening, (L); 
X = gate opening relative to the upstream water level set­

point;
 
Y = relative change in gate opening;
 

AU(k) required change in gate position at time, k(L);
 
AU; = change in gate opening (L); and
 

T = sampling time in minutes (T).
 


