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A key factor in the superb uniformity of differentiated paperboard products is the
extremely precise control of pressure supplied to systems early in the papermaking
process. On one of the paper machines, the current method of pressure control is with recirculation piping installed downstream of a high capacity, 2000 hp, stock delivery pump.
This centrifugal pump can be operated with variable speed, but the capability is not
currently implemented in the pressure control strategy.
The team’s task began with quantifying how much of the operating cost, in the form of
electric energy, can be saved annually with implementation of a variable speed pump.
Very little capital cost will be required for implementation; therefore, the rate-of-return of
this project is potentially very high.
Initially informational articles concerning the Pulp Industry and pumping systems were
obtained from either Preston Library or through Interlibrary Loan. These articles
contained various pumping information on operating temperatures and densities of paper
mill systems. After our site visit on the 25th of January, we began reviewing the
informational packet, which we received concerning the paper machine pump control.
The information in the packet was then used to develop equations necessary to model the
system. In modeling the system, multiple regression curve fits were performed, using
Farnsfit, for both the head and power curves. Once the curve fit coefficients were
obtained, a program was developed using MathCAD. This program allowed the equations
to be solved simultaneously using initial starting values. At first the system was simulated
at original operating points with fine and coarse valves at normal operating restraints. The
system was then optimized by closing the fine and coarse re-circulation valves. Using the
optimized model, new operating points and loads were determined for each paper grade.
The initial task of quantifying cost savings is completed using the optimized values in
comparison with original operating data. Using Westvaco’s energy cost per kilowatthour, the estimate savings were calculated thus justifying the implementation of a
variable speed pump.
Attached is a simplistic layout of Westvaco’s pumping system:

